Economic Integration and Rules of Origin

under International Oligopoly*

Jota Ishikawa' Yoshihiro Mizoguchi
Hitotsubashi University Hitotsubashi University

Hiroshi Mukunoki

Gakushuin University

June 27, 2003

Abstract

Free trade areas (FTAs) have rules of origin (ROOs) to prevent tariff circumven-
tion by firms of non-member countries. This paper points out that in imperfectly
competitive markets, ROOs have another role which has been overlooked in the ex-
isting literature. We examine the effects of ROOs on profits, prices, tariff revenue,
and welfare. Under some conditions, ROOs benefit the firm producing a good origi-
nating outside the FTA and hurt the firm producing a good originating within the
FTA. Under some other conditions, ROOs generate a collusive effect. Our analysis
also sheds light on the FTA versus customs union comparison.

JEL Classification Numbers: F12, F13, F15

Keywords: rules of origin; free trade area; customs union; market segmentation;

market integration

*We would like to thank Taiji Furusawa, Makoto Ikema, Ikuo Ishibashi, Toru Kikuchi, Naoto Jinji,
Toshihiro Matsumura, Dan Sasaki, and seminar participants at Hitotsubashi University, University of
Otago, University of Sydney, University of Tokyo, and University of Tsukukba for valuable comments

and suggestions on earlier versions. Any remaining errors are our own responsibility.
1LC’orrespomiing author: Faculty of Economics, Hitotsubashi University, Kunitachi, Tokyo 186-8601,

Japan; Fax: +81-42-580-8882; E-mail: jota@econ.hit-u.ac.jp



1 Introduction

Recently, many countries and regions have been attempting to make regional trade agree-
ments (RTAs) in order to strengthen economic ties with specific trading partners.! The
WTO defines three basic categories of regional trade agreements: customs union (CU),
free trade area (FTA), and the interim agreement.? While all members of a CU set the
common external tariffs, each member of an FTA independently chooses its own external
tariffs. Thus, were it not for any regulation in an FTA in the absence of transport costs,
imports from outside of the FTA would be made through the countries with the lowest
tariffs. If such tariff circumvention arises, those member countries whose tariff rates are
not the lowest obviously lose their tariff revenue. This may lead to a race to the bottom
in setting tariffs.®> Moreover, the firms within those countries face keener competition,
because the exporting costs of the rival firms located outside the FTA fall. Thus, it is
claimed that to prevent such tariff circumvention, rules of origin (ROOs), which condi-
tion goods to be regarded as produced within the FTA, are indispensable to FTAs.* In
fact, to our knowledge, all of the prevailing FTAs establish such ROOs.

Although the importance of regional trade agreements has recently been growing, the
studies on the role of ROOs are relatively limited. Furthermore, most of the existing
studies focus on the aspect of content protection caused by ROOs.” This is because

typical ROOs are based on percentage of value added. In the studies conducted in

'The WTO says on its website (http://www.wto.org), “The surge in RTAs has continued unabated
since the early 1990s. Some 250 RTAs have been notified to the GATT/WTO up to December 2002,
of which 130 were notified after January 1995. Over 170 RTAs are currently in force; an additional 70
are estimated to be operational although not yet notified.” The first agreement was the 1957 Treaty of

Rome to form the European Economic Community (EEC). It went into effect in 1958.
2For example, MERCOSUR, which went into effect in 1995, is an interim agreement which seeks the

establishment of a CU by 2006.
#See Richardson (1995).
1Strictly speaking, ROOs are divided into two categories: non-preferential and preferential origin

rules. The former is used for statistical purposes, while the latter is used to judge whether advantageous
tariff treatments should be provided. The preferential origin rules are divided into two more categories:
rules on general preferential treatment for developing countries (i.e. ROOs for the Generalized System

of Preferences (GSP)) and rules relating to regional trade agreements.
See Krishna and Krueger (1995), Krueger (1999), Rosellén (2000), Rodriguez (2001), and Ju and

Krishna (2002), among others.
SThere are two other methods to determine the origin. These are based on changes in tariff heading

and on technical definition, respectively. For details, see Falvey and Reed (1998). Note that some ROOs,
such as those of NAFTA, combine both the method based on percentage of value added and that based

on changes in tariff heading.



the context of content protection, when ROOs are employed or when ROOs become
tighter, producers will respond so as to have their products classified as those originating
in the FTA. Thus, Falvey and Reed (1998, 2002) indicate that the analyses of ROOs
conducted in the context of content protection are essentially the same with those of
content protection itself.

In this paper, we direct our attention to the final-good market rather than the
intermediate-good market. This paper points out that in imperfectly competitive mar-
kets, ROOs have an important role which has been overlooked in the existing literature.
The products which meet ROOs are freely traded within the FTA, while the products
which do not satisfy ROOs are subject to tariffs when being traded among the member
countries of the FTA. That is, the markets for a product originating within the FTA are
completely integrated, whereas those for a product which does not meet ROOs are not.
This obviously results in different pricing behavior among firms. The firms producing
goods originating within the FTA are forced to set the uniform price due to arbitrage,
while those producing goods originating outside the FTA can price-discriminate to some
extent. Thus, market integration and segmentation in the final-good markets are key to
our understanding of the role of ROOs.

We investigate the role of ROOs in a simple Bertrand duopoly model. One firm pro-
duces a final good within an FTA, while the other produces a final good outside the FTA.
These two goods are imperfect substitutes to each other. We compare profits, prices,
tariff revenue, and welfare with and without ROOs. While we have several possibilities,
the following two cases are noteworthy.

In one case, ROOs benefit the firm producing a good originating outside the FTA
and hurt the firm producing a good originating within the FTA. This presents a striking
contrast to the studies that are concerned with content protection.” In those studies,
producers will have their products regarded as those originating in the FTA, while in our
analysis, they may not have such an incentive.

In another case, both firms gain from ROOs at the expense of consumers. This implies
that ROOs could lead to a hidden collusion. This collusion effect of ROOs is novel.® In
her analysis of the FTA, Krueger (1999) points out that ROOs result in an important

"Note that using a Cournot duopsony model, Richardson (1991) shows that a domestic content pro-
tection scheme may benefit the foreign final-good producer as well as the domestic intermediate-good

producers and harm the domestic final-good producer.
®Note that using a model of successive Cournot oligopolies, Ishikawa (1999) shows that a domestic

content protection scheme may benefit both domestic and foreign final-good producers.



protectionist bias inherent in FTAs which is not present in CUs. This protectionist bias
stems from distortions in the intermediate-good markets. The present paper indicates
an additional distortion in FTAs which arises in the final-good markets.

Using a three-country partial equilibrium model, Falvey and Reed (2002) examine
the conditions under which the imposition of ROOs is welfare improving for an importer
of the final good.? However, their framework is perfect competition. Although the aspect
of content protection has been analyzed in various market structures, to our knowledge,
our study is the first attempt among those that examine the other aspects of ROOs under
oligopoly.

Takechi and Kiyono (2003) compare two kinds of local content schemes in a two-
country model under perfect competition. Their point is that the effects of local content
scheme crucially depend on how the local content scheme segments the final-good mar-
kets. We should note that our point is the coexistence of completely and incompletely
integrated (or segmented) markets for a differentiated final product in an FTA. Further-
more, since their analysis is that of content protection, both intermediate goods and
foreign direct investment are indispensable. In contrast, neither intermediate goods nor
FDI are crucial to make our point, so we do not explicitly deal with them in our analysis.

In their analysis of bundling products with non-tradable services, Horn and Shy
(1996) also consider a case where the integrated and segmented markets coexist. Using
a spatial duopoly model, they show that in equilibrium, one firm will bundle its product
with local service while the other firm will not. As a result, the markets are segmented for
the former good, and integrated for the latter. While this feature is similar to ours, the
focus of their analysis is obviously different. Moreover, our benchmark is the case where
both markets are integrated, whereas their benchmark is the case where both markets
are segmented.

As Vousden (1990) points out in his textbook, an FTA which allows free arbitrage
of all commodities among member countries is essentially equivalent to a CU. In our
analysis, an FTA without ROOs can be regarded as a CU that sets the common tariff
equal to the lowest member country tariff. Therefore, the comparison between the cases
with and without ROOs can be reinterpreted as that between an FTA and a CU and
our analysis provides an important viewpoint in the FTA versus CU comparison under
oligopoly. There are a number of works that compare between the FTA and the CU in
the light of their optimal external tariffs.'? It has been shown that both optimal tariff

In their analysis, ROOs improve the terms of trade and hence could raise welfare.
10See Bagwell and Staiger (1999), Kose and Riezman (2000), and Freund (2000), for instance.



level and social welfare are generally higher in the CU than in the FTA. This is because
the members of a CU set a common external external tariff so that they can internalize
positive externality associated with an increase in partner’s external tariff.!! Our analysis
suggests, however, that neither FTAs nor CUs are unambiguously preferable.

Many studies make use of oligopoly models to analyze RTAs.'? However, some of
those studies keep an assumption throughout the analyses that the markets are simply
segmented. This may not be satisfactory, because economic integration is basically an
attempt to make segmented national markets a single integrated market. Once economic
integration is completed, it seems more plausible to assume an integrated market in the
region. Although there exist studies which regard economic integration as a switch from
segmented markets to an integrated market, most of those studies abstract from non-
member countries.'® In contrast, we explicitly consider the non-member country whose
market is segmented from the markets in an FTA or a CU.

The remainder of this paper is organized as follows: Section 2 presents the basic
model, Section 3 compares FTAs with and without ROOs, and Section 4 provides some
concluding remarks. All proofs of Lemmas and Propositions are delegated to the Ap-

pendices.

2 Model

We consider an FTA whose members are countries 1 and 2. There are two firms, firms
I and O. Each firm produces one final good, which is an imperfect substitute for the
good produced by its rival firm. While firm I produces good I within the FTA, firm O
produces good O outside the FTA. The two firms supply their products to both countries
1 and 2 and compete in a Bertrand fashion. The member countries commit to zero tariffs
on imports from the partner, but they set their own tariffs on imports from the non-

members. The external tariff set by country ¢ (i = 1, 2) is denoted by ¢;, which is positive

"'Suppose that country 1 and country 2 form an FTA and each sets her external tariff against non-
members. An increase in country 2’s external tariff benefits producers in country 1 by raising the price
and sales in country 2. Similarly, an incrase in country 1’s external tariff benefits producers in country
2. In the case of FTAs, each government does not take this positive externality into account when
maximizing its welfare. In the case of CUs, on the other hand, countries internalize the externality,

because they choose the common external tariff.
2See Venables (1987), Long and Soubeyran(1997), Krishna (1998), and Freund (2000), among others.
'3 An exception is Mukunoki (2002) which uses a similar setting to ours and shows that the external

tariff levels of an FTA determined under the Nash equilibrium are higher in the integrated-market case

than in the segmented-market case.



14 Moreover,

and exogenously given. For simplicity, transport costs are assumed away.
we focus on the case where both firms always serve both countries.
Demand in each country is characterized by a represented consumer. The indirect

utility function in country i (i = 1,2) is given by

() + (v?)°

bR Y ()

Vi [pF,09] = Vi — a; (o) +00) +

where piI and p? are, respectively, the prices charged by firm I and firm O in country ¢;
V; is a positive constant; and Y; is the income in country i. Throughout the analysis,
square brackets refer to functions. By using Roy’s identity, the demand for each product

in country ¢ is given by

zipl,p) = ai—p! +bip?, (2)
2P, pl] = ai—pf + bipl, (3)

where a; and b; € (0, 1), respectively, represent the market size and substitutability of
products in country ¢. As b; approaches one, products become more similar. Note that
both market size and substitutability of products may be different between countries.
For ease of exposition, however, we impose the following restrictions: Zi:m a; = a
and »;_; 5 b; = b (where both a and b are constant), that is, any difference is a mean-
preserving spread.

We compare two types of FTA: (i) an FTA without ROOs and (ii) an FTA with
ROOs. With ROOs, good O is subject to the tariffs when being traded between
countries 1 and 2. Without ROOs, firm O can supply good O to both countries 1 and 2
through the country with the lower external tariff, because both goods I and O are freely
traded between countries 1 and 2. That is, tariff circumvention occurs without ROOs.
For simplicity, we abstract from the possibility of firm O’s production within the FTA.

A per-unit cost of producing differentiated goods is assumed to be identical across

firms. It is constant and normalized to zero. The total profits of each firm are given by

=) plailplpf], (4a)
=12

70 = (0 —7) el pil, (4b)
=12

! Even if there are transport costs, our point is still valid unless they are so high that the markets are

always segmented.
15 An FTA without ROOs could be interpreted as a CU. See section 4.



where 7 = t; with ROOs and 7 = min{¢;, t2} without ROOs.

We assume that in the FTA, there are many competitive arbitragers who supply
parallel imports or re-imports by purchasing in the low price market and selling in the
high price market; and that there is no additional cost in such arbitrage activities. Since
good I is freely traded in the FTA, any price differential of good I within the FTA leads
to arbitrage activities. Consequently, firm [ is forced to set the uniform price in the two
markets. That is, the markets for good I are completely integrated. In the absence of
ROOs, such complete market integration also occurs in the markets for good O. In the
presence of ROOs, however, arbitrage activities must bear the external tariff when good
O is traded between countries 1 and 2. That is, the markets for good O are incompletely
integrated or even segmented and hence arbitrage activities cannot eliminate the price
differential made by firm O. When the markets for good O are incompletely integrated,
firm O sets the price differential such that all arbitrage activities are actually exhausted.
When the markets for good O are segmented, firm O freely sets the prices among the

markets.

2.1 Equilibrium without ROOs

As our benchmark case, we first derive the equilibrium in the absence of ROOs. Without
loss of generality, we assume t; > to and define At = t; — to > 0. Since markets are
completely integrated for both goods I and O, each firm sets the same price across
markets. We let p/(= p{ = p%) denote the uniform price set by firm j € {I,0}. Since
firm O can export its product to country 1 via country 2, 7 = min{t1,t2} = to.

Since each firm maximizes its profits by choosing its own price with given rival’s price,

the first-order conditions of profit maximization are:

Or’ dxf[p", p°

al fo[pl,poHp’Z%zo, (5a)
i=1,2 i=1,2

on© 0x9[p°, p!

90 > a1+ (00 —t2) Y % = 0. (5b)
=12 i=1,2

Rearranging the above two equations yields the reaction functions:

~ a + bp©

p' = R = Tp, (6a)
~ a+ 2ty + bp!

pO — RO [pl} _ +p (6b)

Recalling that both a and b are constant, we should note that any difference in demand

does not affect each firm’s choice. Intuitively, since each firm sets the same price across



countries, each firm regards two markets as a single market. Hence, the pricing strategy
of each firm depends only on the total demand within the FTA, not on the spread of the
demand between countries.

The equilibrium is depicted in Figure 1. R'R! and RORO represent the reaction
functions of firm I and firm O, respectively, and point E is the equilibrium which gives

the following equilibrium prices:

_ a (4 + b) + 2bty

po= T (7a)
a(4+0b + 8to

P o= (7)

An increase in to raises both p’ and p®. However, the increase in p© is less than the

increase in to and hence its producer price decreases.
[Figure 1 around here|

By substituting the first-order conditions into the profit functions, the equilibrium

profits are, respectively, given by

Moreover, the equilibrium consumer surplus and tariff revenue are, respectively, given
by

Si=V;[p.p°] - Y, i=12 (9)
Ri=0, Ro=ty Z @ [p',7°] . (10)
i=1,2

2.2 Equilibrium with ROOs

We next obtain the equilibrium in the presence of ROOs. Since the markets remain
completely integrated for good I, firm I still chooses the same price across internal
markets. Firm O, on the other hand, can price-discriminate to some extent, because the
arbitrage activities must incur the external tariff. Firm O sets the prices so that the
arbitrage activities do not actually occur. That is, firm O maximizes its profits with
arbitrage constraint. However, as long as both p? < p§ +¢1 and p§ < p¢ +t2 (where p9
is the price of good O in country ¢ under segmented markets) hold, firm O is free from

the constraint and hence can independently choose p? and pg. In the following analysis,



to make our point as simply as possible, we focus on this case (i.e. the case of segmented
markets).'6

The first-order conditions of profit maximization under segmented markets are:

ot o ; dx![p!, pP]

ol ' ; ——F—==0 11
apl i;;mz ", p7] +p i;; o 7 (11a)
om© Or. 0 I 0 axio ZOJ?I] )

8ng) = z/[py,p ]+ (Pi - ti) W =0, =12 (11b)

Rearranging the above three equations yields the following reaction functions:

pI = R! [p?,pg] = 24 : L (12a)

~ . t: b. I
0 = RO [p!] :w, i=1,2. (12b)

We define p° = (blplo + bgpzo) /b as the weighted average of the prices of good O where
the weights are each country’s relative substitutability. Using 7, we can rewrite firm

I'’s reaction function and define the weighted average of firm O’s reaction functions as

follows:
pl = RO = %7 (13)
50 — RO [pI] = % Z bzﬁlo [pl]
i=1,2
_ Zi:l,Q (a;i +t;) Zzb‘i‘ (Zi:LQ bf)Pl‘ (14)

This arrangement makes the strategic interaction as if the firms compete by setting p’
and p°. Once the equilibrium level of p! is determined, the equilibrium level of p?
(1 = 1,2) can be obtained from equation (12b). The equilibrium with ROOs is shown
in Figure 2. R!R! represents firm I’s reaction function. ]%ZORZO (1 =1,2) is firm O’s
reaction function in country ¢, and RO RO shows the weighted average of firm O’s reaction

curves. The intersection between RIR! and ﬁoﬁo, point E, determines the equilibrium

prices:
204+ ) 1o (a; +t;)b;
]/Q\I — Zz—lﬁ ( 7 ’L) 17 (15&)
0 2ab; + (8 — 6]2) (ai + ti) + bibj (a]’ + tj)

where i,j = 1,2 (j # 1) and I = 8 — 3, , b7 > 0.

6The condition for segmented markets is derived in the appendix. Even if the markets are not

segmented, our point is still valid.



[Figure 2 around here|

For ease of exposition, we restrict our attention to the case with p¢ > p$. This is
the case if p¥ > p9 holds with At = 0, because an increase in At raises (p¢ — p%).17

This sufficient condition can be rewritten as
Q= (16 —b*) Aa+ {a (4 +b) + 2bta} Ab > 0, (16)

where Aa = a1 —as and Ab = by —bse. This condition is assumed in the following analysis.
The size of € represents the extent of the price discrimination.

The equilibrium profits, consumer surplus, and tariff revenue are, respectively, given
by

A= 2", (17a)

70 = 3 (3 -t)" (17b)
i=1,2

S =Vi[p', 5] -V, i=12, (18)

R; =79 [p2,5'], i=1,2. (19)

3 Comparison

Now we compare the two equilibria: the equilibria with and without ROOs. We should
note that ROOs have two effects. On one hand, ROOs do not allow firm O to circumvent
the higher tariff. That is, firm O cannot export its product to country 1 via country 2
which sets the lower tariff. Thus, firm O faces the higher tariff to serve country 1. We
call this effect as the anti-tariff-circumvention effect. On the other hand, ROOs allow
firm O to take the pricing-market behavior, because arbitrage activities cannot eliminate

the price differential made by firm O. We call this effect as the price-discrimination

effect.

3.1 Prices

First of all, we compare the prices with and without ROOs. To this end, we first consider

both anti-tariff-circumvention and price-discrimination effects when p’ is fixed at p’.

171f 59 < p§ holds when ¢; = t2, the ranking in price can be reversed as the difference in the external

tariffs increases. This makes the analysis complicated without changing the results qualitatively.

10



These effects are illustrated in Figure 3. In the figure, F;F; shows the locus of the
first-order condition (12b) with p! = p! and t; = min{t1,t2}(= t2) (i = 1,2). F|F}
shows (12b) with p! = p! and i = 1. If the two markets are segmented with p! = p’
and t; = min{t1, 2}, the equilibrium is given by £ Similarly, if the two markets are
segmented with p! = p?, the equilibrium is given by E". The equilibrium without ROOs
is given by E which is located on the 45 degree line, OZ.'® In the figure, the shift from
E to E' and that from E to E" , respectively, show the price-discrimination effect and
the anti-tariff-circumvention effect when p! is fixed at p’. It should be noted that the
anti-tariff-circumvention effect disappears with At = 0, while the price-discrimination
effect vanishes with Aa = Ab = 0. Moreover, it follows from (15a) that as long as

Ab = 0, the price-discrimination effect does not affect p! even with Aa # 0.
[Figure 3 around here]

It follows from (12b) that the anti-tariff-circumvention effect with p! = p’ increases
p? by At/2, which implies that the producer price (i.e. pP — t1) falls. The price-
discrimination effect with p! = p’, on the other hand, raises p? and lowers p20. Since the
prices of products are strategic complements, the anti-tariff-circumvention effect raises
the uniform price charged by firm I. However, the price-discrimination effect has an
ambiguous effect on p’. If the substitutability of products is higher in country 1 (i.e.
Ab > 0), for firm I, the variation of p? is more important than that of pg. In this case,
the price-discrimination effect also raises pf. If it is higher in country 2 (i.e. Ab < 0), on
the other hand, the effect decreases p!. The overall effect depends on the magnitude of

the two effects, and it is summarized in the following lemma.

Lemma 1 When Ab > 0,p" > p! holds. When Ab < 0, p' < p! if —QAb/ (16 - b2) (b+ AD) >
At and p' > p! otherwise.

When Ab > 0, both anti-tariff-circumvention and price-discriminations effects work
in the same direction to raise p!. When Ab < 0, the anti-tariff-circumvention effect
increases p! but the price-discrimination effect decreases p’. The latter effect is likely to

dominate the former if At is low so that the anti-tariff-circumvention effect is small and

BE is given by a point where an iso-profit contour, which surrounds the segmented-market equilibrium
obtained by replacing t; = t; with ¢z in (15a) and (15b), is tangent to the p¥ = p% plain.

19y Fy coinsides with FyF{ when At = 0. F2F» goes through E with Ab=0. F,F, and F»F} intersect
at E with Aa = Ab = 0.

11



Q is high so that the price-discrimination effect is large. Since 2 is positively related to
Aa, a large difference in the market sizes with Ab < 0 is likely to decrease p’.

As for p?, we have the following lemma.
Lemma 2 79 > p° > p9 when (8 — bb1) Q/ (2b1bs) > At; and pP > pS > pC otherwise.

If At = 0, only the price-discrimination effect exists. Thus, the price dispersion
between countries 1 and 2 results in ﬁ? >p° > ﬁg . An increase in At expands the price
dispersion. At the same time, however, firm I makes p! higher, because the increase in
At leads to relatively high protection under ROOs. The increase in p! in turn increases
both plo and pQO. Thus, both 13? and ﬁg exceed pO if At is sufficiently large. It should

be noted that there is a case where ROOs increase all the prices.

3.2 Comparison with Ab =0

We now examine the effects of ROOs on each component of welfare. In this subsection,
we consider the case with Ab = 0 (i.e. the case where both markets have the same
substitutability). In this case, Aa > 0 is necessary for the condition (16) to hold.

To begin with, we compare the equilibrium profits with and without ROOs. It follows
from equations (8a) and (17a) that:

art = #-F =2 ) - )’} (20)

A0 = 7070 =N (2 —t)? - 2(° —t2)°. (21)

We thus have the following proposition.

Proposition 1 Suppose Ab = 0. If At > 0, firm I’s profits are larger with ROOs than
without them. When At = 0, firm I’s profits are the same. If Aa > 0 and At is not
too large, firm O’s profits are larger with ROOs than without them. Otherwise, firm O’s
profits are larger without ROOs.

The proposition is illustrated in Figure 4.2° As for firm I, its profits rise as the
equilibrium level of p! rises. From Lemma 1, the price-discrimination effect does not
affect p! with Ab = 0 and hence the anti-tariff-circumvention effect caused by At > 0
is the sole effect. Since p! rises as At increases, An! also rises as t1 (or, At) increases.
Moreover, Ar! = 0 holds when At = 0.

201 Fugures 4-7, an increase in At means an increase in t; keeping to fixed.

12



As for firm O’s profits, the anti-tariff-circumvention effect is harmful to firm O. On
the other hand, the price-discrimination effect generated by the market-size difference
(Aa > 0) is beneficial to firm O. If the external tariffs are identical (i.e. At = 0), the anti-
tariff-circumvention effect does not exist and hence ROOs certainly benefit firm O. As the
external-tariff differential increases, the anti-tariff-circumvention effect becomes larger.
When At exceeds the critical level ¥, the anti-tariff-circumvention effect dominates the
price-discrimination effect so that firm O is made worse off with ROOs. If the market
sizes are the same (i.e. Aa = 0), the price-discrimination effect does not exist and firm
O loses from ROOs because of the anti-tariff-circumvention effect.

If both Aa > 0 and At < ¥ hold, then both firms gain from ROOs. This implies
that ROOs could generate a hidden collusion among the final-good producers. As is seen

below, this collusive effect is detrimental to consumers as a whole.

[Figure 4 around here|

We next compare consumer surplus with and without ROOs. From equations (9)

and (18), the change in consumer surplus caused by ROOs is given by
ASZ = i_S’ia 1= 1,2. (22)

We let AS = AS; + AS; denote the change in the total consumer surplus in the FTA.
If AS < 0, the introduction of ROOs makes consumers as a whole worse off.

Suppose At = 0. By virtue of Lemmas 1 and 2, if Aa > 0, the introduction of ROOs
leads to only the price-discrimination effect which makes the price of good O higher
in country 1 but lower in country 2. This benefits consumers in country 2 but hurts
consumers in country 1. The price of good I and the total supply of good I in the FTA
remain unchanged when Ab = At = 0.2! As t; rises from t; = t» and hence At rises from
At = 0, all prices increase so that consumer surplus in each country falls. The overall

effect is stated in the following proposition.

Proposition 2 Suppose Ab = 0. ROOs decrease the overall consumer surplus in the
FTA if Aa > 0 and/or At > 0. It remains unchanged if Aa = At = 0.

The anti-tariff-circumvention effect definitely harms consumers. The price-discrimination

effect is also detrimental. This is because the price dispersion from the uniform level of

2'When Aa = Ab = At =0, ROOs do not affect the prices at all.

13



p© is symmetric, but the market sizes are asymmetric (i.e. the market size of coun-

try 1 where p© rises is larger than that of the country 2 where p© falls). The changes
in the total consumer surplus are drawn in Figure 5. In the figure, the curve drawn
with Aa = 0 shows the case where only the anti-tariff-circumvention effect exists, while
the curve drawn with Aa > 0 shows the case with both anti-tariff-circumvention and
price-discrimination effects.

Proposition 2 states the change in the overall consumer surplus. Thus, some con-
sumers may actually gain from ROOs. However, it should be emphasized that there is a

case where all consumers lose from ROOs.

[Figure 5 around here]

Next we examine how ROOs affect the equilibrium amount of tariff revenue. From

equations (10) and (19), the change in tariff revenue is given by
AR, =R, — R;, (i=1,2). (23)

We let AR = ARy + ARy denote the change in the total tariff revenue of the FTA.
AR; > 0 obviously holds, because there is no tariff revenue without ROOs but there is
some with ROOs. ARz < 0 holds since the supply of good O to country 1 is no longer

made via country 2.

Proposition 3 Suppose Ab = 0. ROOs increase the total tariff revenue in the FTA
only if ty is not very high and 0 < At < ® (where ® is the cut-off value) holds.

Since the tariff revenue is concave with respect to the tariff level, an increase in
the tariff level decreases the tariff revenue when the tariff level is high enough. Noting
t1 > to, the high level of to implies that ¢; is also high. Thus, ROOs decrease the total
tariff revenue if the tariff level without ROOs (i.e. t2) is high enough. If ¢9 is not too
high, on the other hand, AR becomes inverse-U-shaped with respect to At so that ROOs
increase the total tariff revenue if At is not too large (i.e., 0 < At < ®). The results are

depicted in Figure 6.
[Figure 6 around here|
With respect to the change in the overall welfare of the FTA, AW = AS+AR+Ax!,
the following proposition can be established.
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Proposition 4 If t2 or Aa is large enough, ROOs deteriorate the total welfare of the
FTA. If neither t2 nor Aa is large, ROOs raise the total welfare only if p < At <
(where i and Tt are the cut-off values) holds.

As has been analyzed, ROOs lower the tariff revenue when t5 is high enough. In this
case, the negative effects of ROOs on the tariff revenue and consumer surplus always
dominate the positive effect on 7!, and hence ROOs always lower the sum of FTA mem-
bers’” welfare. When t5 is not too high, ROOs may raise the tariff revenue. Nonetheless,
if Aa is large enough, the negative effect on consumer surplus always dominates the
possible positive effect on tariff revenue as well as the producer’s gain, so that AW < 0.
It should be noted that as Aa becomes large, the degree of price discrimination by firm
O becomes large. When both to and Aa are small, consumers’ loss is moderate and the
positive effect on tariff revenue may dominate the loss. Noting that the value of At that
maximizes AR is positive in this case, AW > 0 holds if At falls into some range (i.e.

At € (p,ft)). Figure 7 shows the results.

[Figure 7 around here]

3.3 Comparison with Ab # 0

To this point, we have concentrated on the case with Ab = 0. As long as Ab = 0, firm
I always benefits from ROOs. In this subsection, investigating the profits with Ab # 0,
we show that firm I could lose from ROOs.

From Lemma 1, the price-discrimination effect does not affect the equilibrium level
of p! when Ab = 0. However, any difference between b; and by leads to the price-
discrimination effect which changes p’. In this case, ROOs may decrease the profits of
firm I. In fact, by virtue of equation (20) and Lemma 1, we can obtain the following

proposition.

Proposition 5 ROOs decrease the profits of firm I only if Ab < 0. The profits of firm
I are likely to fall when At is small and Aa is large.

The case with Ab > 0 is depicted in Figure 8. Since both anti-tariff-circumvention
and price-discrimination effects raise 7, RORO is located above RORC. We can verify
that the slope of RORO is (weakly) greater than that of RORO 22 Thus, we have pl > p!
(where the equality holds with Aa = At = 0).

22 Compared to the market integration case, firm O, which can price-discriminate, reacts to the change

in p! more in the country with higher b; than in the other country. The definition of ° places the
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[Figure 8 around here|

On the other hand, the case with Ab < 0 is presented in Figure 9. In this case, the
price-discrimination effect is detrimental to firm I so that an increase in Aa shifts RORO
downward. An increase in At shifts the curve upward as in the case with Ab > 0. Thus,
when Ab < 0 and At is small relative to Aa, the negative price-discrimination effect

dominates the anti-tariff-circumvention effect and hence ROOs harm firm I.
[Figure 9 around here]

Next we consider the profits of firm O. Since the increase (resp. decrease) in p! raises
(resp. lowers) both p¢ and p9, A7© is more likely to be positive (resp. negative) with
Ab > 0 (resp. with Ab < 0).

The effects of ROOs on the profits of both firms with Ab # 0 are calculated by using
a numerical example with a = 5, b = 0.5, t5 = 1 (see Table 1).23 The results suggest that
it is ambiguous whether ROOs benefit or hurt the firms. In fact, there are four possible
equilibria: (i) ROOs benefit firm I but hurt firm O, (ii) ROOs benefit both firms, (iii)
ROOs hurt firm I but benefit firm O, and (iv) ROOs hurt both firms.

[Table 1 around here]

We should note that while ROOs never increase the overall consumer surplus when
Ab = 0, they could increase it when Ab < 0. This is because ROOs could lower p! with
Ab < 0. Whenever p! falls, firm I loses.

4 Conclusion

In this paper, we have explored the effects of ROOs in the framework of international
oligopoly. In particular, we have pointed out an effect of ROOs which has been ignored in
the existing literature. That is, ROOs lead to incomplete market integration (including
market segmentation) for the firm located outside the FTA. Thus, ROOs generate two
effects: the anti-tariff-circumvention and price-discrimination effects. The anti-tariff-
circumvention effect is beneficial to the producer located in the FTA but is harmful

to the producer located outside the FTA. On the other hand, the price-discrimination

larger weight on p® with higher b;, so that the overall substitutability is always greater in the market

segmentation case if Ab # 0.
23 All cases satisfy Q > 0, the conditions for market segmentation, and the positive sales constraint.
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effect benefits the producer located outside the FTA. There is a case where the price-
discrimination effect is harmful to the producer located in the FTA. Therefore, the net
effect of ROOs on profits is ambiguous and depends on the magnitude of these two effects.

For the producer located outside the FTA, the net effect of ROOs depends on the
difference in the external tariffs and that in the market sizes. If the difference in the
external tariffs is large, the anti-tariff-circumvention effect is large. If the difference in
the market sizes is large, the price-discrimination effect is large. Thus, if the difference
in the external tariffs is not so large relative to that in the market sizes, ROOs benefit
the producer located outside the FTA.

For the producer located in the FTA, the net effect of ROOs depends on the difference
in the substitutability of products as well as that in the external tariffs. If the difference
in the substitutability of products is not so large relative to that in the external tariffs,
ROOs could be harmful to the producer located in the FTA.

In particular, the following two cases are noteworthy. In one case, ROOs benefit the
firm located outside the FTA and hurts the firm located inside the FTA. Thus, although
ROOs let the firm located outside the FTA face the higher tariff, they do not necessarily
protect the firm in the FTA. In another case, both producers gain from ROOs at the
expense of consumers. In this case, thus, ROOs become a device to generate a collusive
effect.

Our benchmark case is an FTA without ROOs. One may wonder if there exists any
FTA that has no ROOs. However, our benchmark is certainly useful to make our point
very clear. Moreover, our benchmark can be regarded as a CU which sets the common
tariff equal to the lowest external tariff among the members. In this case, our analysis
can be reinterpreted as the comparison between an FTA and a CU. Our analysis suggests
that it is not possible to determine one arrangement is always superior to the other from
the viewpoint of welfare. However, we have pointed out an important role of ROOs under
oligopoly, which is potentially an essential factor in the FTA versus CU comparison.

We have specifically used a Bertrand model for our analysis. The point of our analysis
is a trade-off between the anti-tariff-circumvention and price-discrimination effects. As
long as goods are differentiated, these effects also arise in a Cournot model. Therefore,
our main results would still be valid in a Cournot model with differentiated goods.?*

We have abstracted from intermediate goods in our analysis. As far as the intermediate-

good industry is subject to perfect competition with constant-returns-to-scale technolo-

?1See also Mukunoki (2002).
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gies, our analysis needs no modification. Since firms in the intermediate-good industry
always obtain zero profit, they neither gain nor lose from ROOs. If it is subject to
imperfect competition, on the other hand, the results crucially depend on the market
structure, particularly the vertical link between intermediate-good firms and final-good

firms. This extension is left for future research.
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Appendix

The condition for market segmentation

Arbitrage activities are blocked and hence the markets for good O are segmented if
t1 — (B¢ —pF) > 0. From equation (15b), we can verify that the left-hand side of the
inequality is increasing in At. Substituting At = 0 into the inequality yields

to > {2
27ar

If this inequality holds, the markets for good O are always segmented.
Proof of Lemma 1

From equations (7a) and (15a), we have

o QAb+ (16 — b?) (b+ Ab) At
B 2(16 —v2)T

Z/)\I

If Ab > 0, the numerator is always positive. If Ab < 0, the sign of the numerator depends
on the levels of At and €:

< T QAb >
= 5 e = At.
PSP = 06— pran <

Hence, we obtain Lemma 1. Q.E.D.
Proof of Lemma 2

From equation (7b) and (15b), we have

o o 2(8—bby)Q+ (16— b?) (32 — 402) At
br=p = 8T (16 — b?) ’
0 ~0 _ (8 — bb1) Q — 2b1ba At

P2 =P = T (16— 1)

It follows from these equations that ﬁ? > p? (with equality if Q = At = 0) and

Thus, we obtain Lemma 2. Q.E.D.
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Proof of Proposition 1

From Lemma 1, we have p’ > p! (where equality holds with At = 0) and hence
Arn! > 0 (where equality holds with At = 0). With respect to An®, we first check the
assumption of the positive sales of firm O under Ab = 0. Without ROOs, z9[p%, p'] is
the smallest and it is positive if

4a (44 b) — (16 — b*) Aa
4(8-10?%)

E>t27

that is, if ¢ is not too large. With ROOs, 2§ [pS,p’] is also positive under 7o > ta.
Alternatively, 2@ [p9, p’] is positive if

4a(4+0b) + (16 — b*) Aa — 4 (8 — b?) L2

=)> At.
(32— 367) ”

Using equations (7b), (8b), (15b), and (17b), the difference in firm O’s profits with
Ab = 0 is given by

2
AWO—%—AAtvLB(At)z,
where
8(8—02) {(4+b)a— (8—b2)¢ 16 — b2)° A — 32
4 = SEZV{EFVa- Bt} + (16— Aa 2231 )
4(16 — b?) 4(16 - b?)
(512 —96b* + 5b*)
h 8 (16 — b2)?

The first inequality of A is due to T3 > to. If A79 > 0, firm O’s profits are higher with
ROOs and vice versa. Note that A7© is U-shaped in At with a non-negative intercept.

We can verify that

A0l pmg = (A;)2 20,
[ (8—12) (16 — 62) {4a (4 +b) — (8 —12) Aa—4 (8 — 1) 12} Aa
NE ] +2 (512 — 12802 + 704) (4 + b)a — (8 — 1) t2)°
lam = - (32 — 362)% (16 — b2)?
8 (8 — b%) (16 — b?)° (Aa)? ]
_ 2 4 a— (8 — b2 2
P +2 (512 — 128b? + 7b*) {(4 + b)a — (8 — b?) t2} (B> b)

(32 — 3b2)2 (16 — b2)?
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Accordingly, there exists an unique value of At = ¥ > 0 which satisfies A7C > 0 if
At < U, A79 =0 if At =T, and A7© < 0 if At > ¥. Note that ¥ = 0 if and only if
Aa = 0. Q.E.D.

Proof of Proposition 2

When Ab = 0, we have
2(AS)  16a(4+0)*+ (16— 0%)> Aa — (512 — 8002 + b*) At — 32 (16 — 36%) 1,

a(Aat) 8 (16 — b2)2
{2a (32 + 160+ b?) + b Aa + 20°12} b

4(32 — 3b2) (16 — b?)

(A > At)
< 0.
Besides that,
3 (Aa)2
16
Hence, AS is decreasing in At and is negative when At = 0. Q.E.D.

AS‘At:O - — < O

Proof of Proposition 3
When Ab = 0, the following holds:
AR|p4—o = 0

In addition,

d(AR) = da(4+b)+ (16 —b*) Aa—8(8—0)ts >
oy <= 2(32 - 37) =T
PAR) _ (32-31)

(a0} 2(16-1?)

Hence, AR is concave in At; and AR = 0 holds with At = 0. It is maximized at At = T.
If t9 is large enough, T" < 0 so that an increase in At always decreases AR. If t is not

very large, 7' > 0 and we have

{4a (44 b) + (16 — b?) Aa — 8 (8 — b%) t}

ARler = 16 (32 — 3b2) (16 — b2) 20,
AR _ (8-t){da(4+b)+ (16 -0*) Aa—8(8—b?)ta}ty
A=A (16 — b2) (32 — 3b2)
2 (8 —b?) Tty
(16 — b2)

Since AR is concave in At, there exists an unique value of At, ®(> 0), which satisfies
AR>0if At <P, AR=0if At =¥, and AR < 0if At > ®. Q.E.D.
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Proof of Proposition 4

When Ab = 0, we have

3 (Aa)?
AWlpmg = AS|pmo = _(176@ <0.
_ (16 — b?) (224 — 43b% + 2b%) (Aa)? ]
+{a (64 — 106% — b*) + 2t (64 — 180 + b*) } Aa

a (128 — 32b — 200 + b
+{a(4+0b) - (8 -1%) ta} { +((768 ~ 2160 + 13) ti }
(32 — 3b2)? (16 — b2)
(224 — 43b% + 2b%) (Aa)?
+ {a (384 — 320 — 600* — 30%) + (1280 — 3600 + 21b*) 2} Aa

—= ity >t
< 4(32 — 3b2)° SEr)

< 0.

The following suggest that AW is an inverse U-shaped function of At which takes the

maximum value at At = max{0,©}.

O(AW) > 8a(2+0b)+ (16 —b*) Aa—16 (6 — %)ty >
oy < 96 — 1102 =0z 4
0% (AW) 96 — 11b2
o = g1 <V
{0(at)} 8(16 — 02)

When t9 is sufficiently high, ® < 0. In this case, AW is maximized at At = 0 and the
maximum value is negative from the above. Alternatively, when t, is not so high that ©
> 0, AW is maximized at At = ©. The maximum value is

4{a(2+b) —2(6—02)ts)}°
(16 — b2) (96 — 1162)

AW|prieo = + CAa— D (Aa)?,

where

C = (16— (a(2+b)—2(6—0%)ts),
D = 272—49v* +2b* > 0.

Note that AW|,_o > 0 when Aa = 0. If ¢ is large enough, C' < 0 so that an increase
in Aa decreases AW/|,,_go. If t2 is not so large, C' > 0 and hence AW|,,_g is an inverse
U-shaped function as to Aa. Hence, if Aa is large enough, AW|,,_g < 0 so that AW
is always negative. If Aa is not so large, AW|,,_g > 0. In the latter case, there exist
two positive, cut-off values denoted by (u, 7). AW < 0if At < por < At, AW =0 if
At = por g = At, and AW > 0 if p < At <. Q.E.D.
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Tables and Figures

Table 1 : Numerical Example
(a=5,b=0.5,ta=1)

A Aa=1
ke{Il,O} Ab=0 Ab=0.25 Ab=—-0.25
Firm I | Firm O | Firm [ | Firm O | Firm [ | Firm O
At =0 0.000 0.125 0.132 0.248 | —0.059 | 0.045
At =0.5 0.095 | —0.399 | 0.277 | —0.320 | —0.012 | —0.436
At =1.0 0.191 | —0.801 | 0.426 | —0.768 | 0.036 | —0.792
At =1.5 0.289 | —1.079 | 0.576 | —1.096 | 0.083 | —1.024
At =2.0 0.387 | —1.234 | 0.729 | —1.302 | 0.132 | —1.131
A =240 A =261 A =219
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Figure 1 : Equilibrium without ROO
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Figure 3 : Price-discrimination and anti-tariff-circumvention effects

when p! = p!
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Figure 4 : Comparison of profits (Ab=0)
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Figure 5 : Comparison of consumer surplus (Ab = 0)
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Figure 6 : Comparison of tariff revenues (Ab=0)
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Figure 7 : Comparison of total welfare (Ab=0)
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Figure 8 : Comparison of firm I’s profits (Ab > 0)
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Figure 9 : Comparison of firm I’s profits (Ab < 0)
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