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Abstract

This paper examines the impact of free trade areas (FTAs) on the world trading system. It uses a partial
equilibrium framework among three countries where Cobb-Douglas utility function is applied. It is found that
FTAs are primarily detrimental to multilateral trading system and are stumbling blocs to global free trade (GFT),
whether in a symmetric or an asymmetric case. This conclusion is based, firstly, upon the findings that the utility
of member countries in a FTA are higher than status quo, so they are interested in forming a FTA, and secondly,
after forming a FTA, they don't have incentive to let the third country join in since their utility would be lowered.
In addition, this paper shows that when there are two large countries and a small one, it is more profitable for one
large country to form a FTA with the small one instead of the other large one.
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1. Introduction
1.1 Background

The wave of Regional trade arrangements (RTAS), such as free trade areas (FTA) and customs unions, has been
attached considerably substantial attention by economists. The surge in RTAs has continued unabated since the
early 1990s. By November 2019, some 481 notifications of RTAs have been received by WTO. The overall
number of RTAs in force has been increasingly steadily to 302, a trend likely to be strengthened by the many
RTAs currently under negotiations. Of the 481 notifications of RTAS, free trade agreements (FTAS), partial scope
agreements and economic integration agreements account for over 90%, while customs unions account for less
than 10% (World Trade Organization, 2019). So this paper will focus on FTAs, which are much more common
and have attracted more attention than customs unions.

A free-trade area is a trading bloc whose member countries have signed a free-trade agreement, which eliminates
tariffs, import quotas, and preferences on most goods and services traded between them. The aim of free trade
areas is usually to remove barriers between member countries so as to increase trade. As global free trade (GFT)
is a welfare-improving and optimal state for all the countries as a whole, much research has been made on
whether FTA is a building bloc or a stumbling bloc to GFT. Nevertheless, over the past three decades, no
consensus has been reached.

For many economists, it seems that FTA is more likely to be a stumbling bloc to GFT than a building bloc. As
Bhagwati (1991) puts forwards, FTA is analyzed under static and dynamic time-paths, and even when FTAs can
improve the welfare of member countries in static they may be a stumbling bloc for further liberalization. Levy
(1997) shows that bilateral agreements in a median voter model may finally lead to the damage of multilateral
trade agreements. And McLaren (2002) finds that when considering the negotiating costs and sector-specific
sunk investments, multilateral trading system may work at first, but a reduction in member countries' gain from
export can make it infeasible in the end. Yi (2000) finds that although the formation of a free-trade area is a
Pareto improvement, FTA won't lead to global free trade in the end because of free-riding problems. What's more,
Krishna (1998) and Panagariya (1996) also view FTA as a stumbling bloc to attain global free trade.

On the other hand, Cadot (1999) and Freund (2000) both illustrate that regionalism can provide a way towards
GFT. Ornelas (2005) uses an oligopolistic-political-economy model with endogenous tariffs of FTA members,
shows that FTAs are beneficial to the multilateral trading system. Bagwell and Staiger (1999) show that FTA
may be a stumbling bloc in the short run, but ultimately a building bloc in the long run. While Cheong and Wong
(2010) find the results cannot be clear-cut. And Riezman (1990) finds that if there are one large country and
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some small ones, FTA can be a building bloc to attain global free trade. But if the countries are of relatively
equal size, then FTA is a stumbling bloc.

When it comes to the issue of society welfare or utility, most of the research has focused on consumer surplus,
producers' profit and governments' tariff revenue. So it seems that there is a surprising absence of considering
utility from the respect of consumption level.

This paper uses a modified version of the partial equilibrium framework developed by Saggi and Yildiz (2011),
and Cobb-Douglas utility function is applied to simplify countries' utility into the function of their consumption
level. This paper examines whether free trade areas are building blocs or stumbling blocs to global free trade
both in symmetric and asymmetric case. In the general model, we obtain the consumption level and utility level
for each country under GFT, status quo and FTA case respectively, then specify the model by analyzing
symmetric and asymmetric case. And the results show that FTA is a stumbling bloc to GFT no matter it is under
symmetric case or asymmetric case.

1.2 Literature Review

Ornelas (2005) use an oligopolistic-political-economy model with endogenous tariffs of FTA members and
decisions to form FTAs, shows that FTAs are beneficial to the multilateral trading system. The paper considers
consumer surplus, producers' profit and governments' tariff revenue. He first shows that FTAs induce their
member governments to lower their external tariffs, which strictly increase trade flows among FTA members,
and trade flows between FTA members and non-members. So this will improve the gains for non-members while
may not ensure the gains for FTA members. However, the governments will adopt welfare-improving
agreements instead of considering their political motivations. So the FTA members gain as well.

Bagwell and Staiger (1999) use a three-country world model and identify three opposing effects of preferential
agreements on multilateral trade system. The relative strengths of these three effects determine the impact of
preferential agreements on multilateralism. When the countries are sufficiently impatient, the formation of free
trade areas will lead to an overall deterioration in multilateral tariff cooperation. So free trade area is a stumbling
bloc in transition but a building bloc in the long run. Tariffs will increase when two countries' trade flows are
small before forming a FTA, but will be lowered after countries forming a FTA in order to reduce the tariff cost
due to larger trade flows. Based upon an extensive data set covers most of the world trade over the past 60 years
and 240 RTAs, Bernhard and Macro (2011) point out that RTAs are building blocs to multilateral trade
liberalization. Baldwin (2006) describes what the final steps to global free trade might look like, and points out
that offshoring can create a force that encourages regionalism to multilateralism.

However, Levy (1997) shows if FTA cannot lead to further multilateral liberalization, then FTA can be viewed as
a stumbling bloc to global free trade. Levy uses a framework where the median voter plays a pivotal role in
making trading decisions. It shows that bilateral agreements between countries with similar endowments offer
disproportionately large gains to key agents in a country, which raise their reservation utility over the
multilateralism level. As key agents in a country don't have incentive to reach a utility under their reservation
level, FTA is detrimental for further multilateral liberalization. In addition, he mentions that bilateralism can
never provide political support for multilateralism, which also strengths the points of the paper.

Some papers also point out that the results cannot be clear-cut. Cheong and Wong (2010) use a three-country
world model and each country has a numeraire good produced by competitve firms and a homogeneous good
produced by oligopolist firms. The authors value the utility of each country from the perspective of producers,
and represent utility by producers' profit. If global free trade is finally reached by WTO path but cannot be
reached by FTA path, then FTA is said to be a stumbling bloc. However, if global free trade is finally reached by
FTA path but cannot be reached by WTO path, then FTA is said to be a building bloc. The paper compares the
utility level under WTO path and FTA path, and it is found that either path can be feasible under certain
situations. So the results cannot be clear-cut. Saggi and Yildiz (2011) apply a partial equilibrium framework in a
three-country world. Preferences over the two goods are quasilinear, while firms compete in quantities and make
independent decisions regarding how much to sell in each market. The paper shows that results are ambiguous:
when the degree of cost asymmetry among three countries is small, free trade areas play as stumbling role
towards global free trade; and when the degree of cost asymmetry is high, multilateral trade system is an
equilibrium only if countries choose to form FTAs.

This paper is organized as follows. In section 2, the economic environment is described and the model is set up.
Section 3 analyzes the equilibrium and figures out each country's utility under four cases. Section 4 specifies the
model by investigating the symmetric endowment case and section 5 discusses the asymmetric endowment case.
In section 6, conclusion remarks are made.
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2. The Model

Consider a modified version of the partial equilibrium framework developed by Saggi and Yildiz (2011). There
are three countries: A, B and C and three goods: a, b and c. Good a and b are two non-numeraire goods and c is a
numeraire good. Each country is endowed with only two goods: country A has E# units of goods b and EA
units of goods c; country B has EZ units of good a and EZ units of good c; and country C is endowed with ES
units of good a and Ef units of goods b. In terms of trade, each country imports the good with which it is not
endowed and exports at least one of its endowment goods.

These 3 countries have identical utility function given by

ri vy viy B viy l—a—3

b = (("u.) ( "b) ( ’c:) (1)
where j=A B and C. U‘ is the utility level of country i and C/ is its consumption of good j, j=ab and c.
a <0 and g+ pB<1.

Denote the income level of country i by I". With Cobb-Douglas utility function, it is optimal for the
consumers to spend their income according to:
; ol
C, = 2a
o (2a)
, Ar
Cl="— 2b
- (2b)
i = (1-« - B I (%)
P
The income level is equal to:
I = p; C; + pg,(ff, + pi(fi. ©)

The equilibrium conditions for the three goods are

Since we assume that goods ¢ is a numeraire good, P! = 1. Substitute (2) into (4), these three equations in (4)
contain only two independent equations, which can be solved for the two relative prices P} and P} when the
tariff rates are given.

CA+CE +cS =EB + E (4a)
CA+CE+Cf =Ef + Ef (4b)
CA+CE+CE =EA+EB (4c)

We consider four situations:
* “f” - global free trade, with all countries removing their tariff restrictions.

* “0” - status quo situation without trade liberalization. Country I imposes a positive ad valorem tariff rate
t' >0 onimported goods.

* “1” - bilateral trade liberalization. In this case, country A and B form a free trade area and remove the tariffs
imposed on the goods imported from each other. However, they maintain their initial tariff rates on country C
and country C also keeps its initial tariff rate. We do not allow country A and B to adjust their external tariff after
the formation of FTA between them. This is consistent with what we observe in reality: countries keep their
external tariff rates unchanged on the third party after they establish a FTA.

* “1” - bilateral trade liberalization. In this case, country A and C form a free trade area and leave country B
isolated.

The objective of this model is to consider various cases regarding trade liberalization available to WTO members
today. With the rapid growth of RTA, case “1” has been made possible under GATT Article XXIV. We compare
the welfare levels of the countries in case “1” with those in case “f’. In particular, we are interested in the
conditions under which FTA is a “stumbling bloc” or a “building bloc” towards the world trading system.

3. Analysis of Four Cases

Let’s consider these four cases. For each situation, we need to derive the competitive price level for each good,
the income level and the utility (social welfare) for each country.
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3.1 Global Free Trade (situation “f”)
We first analyze the global free trade equilibrium. Use superscript “f” to represent the equilibrium value of a
variable under free trade; e.g., p/ is the free trade equilibrium price of good j in all countries. Choosing good ¢

as the numeriare, p/ = 1. With free trade, the income level of each country is equal to the value of its
endowment, i.e.,

1 = plE + B2 (5a)
(5b)

(5¢)

18f = p/EE + EB
1°f = prf + pf:EE
Substitute the income levels into equations (2), the good market equilibrium conditions (4a) and (4b) reduce to

(1—a)EYVpf - rz'E;rpf =aEY

_BEWp! +(1- B)EVpl = BEV

Where EY =EP+EC E) =EA+ES and E) =E’+E?. As explained earlier, condition (4c) is redundant. In
matrix form, the above linear equations can be rewritten as:

(1-a)EY  —aEY p! aEY .
-BEY (= EY || p] | T | BEY (©)
- s b pb F (il
Then, the two equilibrium relative prices can be solved by using Cramer’s rule:

 EY
j”é! = :,En' (7a)

. _BEY

b

and 7=1-a-pB. Once the equilibrium prices are obtained, the income level of each country can be computed
by using (5). The consumption on each good are derived from (2), the simple form of the demand for each goods

are:
Then the utility of each country under free trade can be evaluated using (1). At equilibrium:
ot = ey (G )
U = (EN)MERPEDY (‘fB - ”fs)
Ue = (ERNER)P(EE)) ((f zf)

3.2 Status Quo (Situation “0”)

Consider the status quo equilibrium. All countries impose positive, non-prohibitive tariffs on the imported goods
from other countries. Denote the tariff rate imposed by country i by t' >0, i=A B,C. Denote the domestic
price of good j in country i by p! and the international price of good j by p{. With good ¢ as the numeraire
good, its international price is 1, i.e. p2 = 1. As explained earlier, if these countries have symmetric endowments,
then under free trade each country will import the good with which the country is not endowed and will export
the other two goods. We assume that the endowments of the countries are close to symmetric so that with the
tariffs these countries have patterns of trade the same as that in the symmetric case under free trade. In other
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words, country A (B, C) imports good a (b, c) before any FTA is formed. Thus domestic prices in different
countries are related to the international prices:

;Ugl :pg (l +tA) , ;Uf :pg, pf‘ =1
Pf :pg, pbB = pg (l +fﬂ) R ;U? = jf)g
S =, pf =, pS =141

We now examine how the equilibrium prices are determined. Firstly consider country A. Its national income is
given by

I =p) B} + EA + 420
Substitute this national income function into (2a) to give

o (E +EL)

CAD —
“ Apo
Pq (8)
where A" =1+t" — ™. Substitute (8) into the national income, yielding
a0 _ (L4t (RE + B2)
= a
)
Making use of conditions (2) and (9), the consumption demand for all goods in country A are as follows:
A0 _ « (ngf + Eéi)
e T M
Pa (10a)
o _ B+ (BB + BE)
G = /\A})D
b (10b)
cao 7 (1+t) (poE + E2)
‘ X (10c)

Using the similar approach, the national income functions and the consumption function of the other two
countries are

1+tB) (pPEB + EB
.Ifu a [

IB“ — AB (11)
760 _ (1 + rC} (PﬂEfl + PEEbC)
- -
A (12)

where 2% =1+1t° — ft®, and A° =1+t —(1-a— B)°. Making use of income function, the consumption
demands for country B and C are

o (14 65) (OEB + EP)

(1b’[] — a
“a )\H 0
Pa (13a)
o BOREE + )
LA ABp0
P (13b)
oBO _ v (1 + tB) (pgbr? + be)
‘e T B
A (13c)
oco _ & (L+%) (PoES + mE)
‘a T C
A (14a)
oco a1+ tc) (PSEE +phEf
“B - C
ATy (14b)
e _ v W ES +ngbC)
' X (14c)
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Using market clear condition (4), substitute all consumption function into it, the price of good a and b can be
derived through the following linear equation system;

& ]l
‘43 ‘44 [Jg - Aﬁ (15)
where

A = M (N —ar?) EF 4+ NN (A7 - ar€) ES

A = —aXPXOE} - oM NPrCEf

Ay = -BXCE] - BANPrOES

A, = AB)C (A-“ —_ﬁr'*) EA+A\E ()." —ﬁ'rc) ES
A5 = aXXEL + N\ PE]
As = BAACrAER 4 BM\CEE
and 7' =1+t', where j— A B and C. Equation (16) are solved for the equilibrium international prices:
0w AsAs — Ay A

Po =
@ T A AL — AyA,
1o e (16a)

0r  A1ds — AzAg

Py = Al.A.q - Az/‘l;j (16b)

3.3 Country A-B FTA (Situation "1")

In this situation, country A and B form a free trade area. Then they remove the tariff restriction on the goods
imported from each other. We assume that the tariffs on the goods between country A and C, country B and
country C remain unchanged. We also assume that the trade patterns of the countries are the same as those in the
symmetric case, with country A (B, C) importing good a (b, ¢).

The FTA means that each member country receives a preferential trade treatment from the other member country.
For example, when entering country A, the good from country B is not subject to any tariff while the one from
country C is. As a result, to import good a, country A will prefer to import it from country B rather than country
C, given that both countries offer the good at the same price. The increase in demand will bid up the price of
good a in country B but the drop in demand will cause a decrease in its price in country C. In equilibrium, if
country A imports good a from country B and C, the price of good a in country B must be higher than the price in
country C and the difference must be equal to the per unit tariff rate imposed by country A. Denote the price of
good a in country C by P;. The equilibrium price of good a in country A and B is P; 1+tA). Similarly, denote
the price of good b in country C by P;, with the corresponding prices in country Aand B equal to pé(lHB). For
country C, no preferential trade is offered. So denote the price of good ¢ in country Aand B by Pt and price in
country C will be p§(1+t°). Choose good ¢ as the numeraire so that P =1.

The tariff revenue of country A is generated from its import from country C. So we have to determine the import
volume from country C. To determine the volume, note that consumption for good a in country C is, from (14a)
a (1+19) (pES + pyEY)

A“pl (17)

~C'1
co =

Thus country C’s export of good a to country A is equal to

MACY — g€ _ €1 = (1—a+pBt%) EJp, — o (1+1t9) Ep;
“a [ “a ACIP]‘
’ (18)
Using the import level in (18), the income level of country A is equal to
At = B2 4 pp (14+45) B 4 t4plMAct
ACEA +t4 (1 —a+ Bt9) ESpL + (/\C (1+tB) B} —a (1 +19) t-"EE) pr
= c
A (19)
Condition (19) gives the consumption demands:
CAL _ /\CE;‘ + 141 — a4+ BtOYESL + (/\CTBEf‘ — (ch""‘Ef)p;
e T Ay, 1\C
(14 t4) pLX (206)
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/\CEf +t4(1 —a+ pt°)ESEPL + (/\C BEA — ar“t ES)pt
(1+41tB) p;/\c

cl=p5

AL _ ’}’)\CE;'11 +t4(1 — o + BEOVEE pt + (/‘\CTBEE;'11 — atCtA B pi

/\C

Similarly, consumption for good b in country C is, from (14b)

B¢ (pLES + plEL)

cCl —
’ PAC

Country B’s import of good b from country C is:
(1 =B+t VEEpt — pro ESpl

] C C W
MPC = EF — P = G
b

Condition (21) defines the national income and consumption demands for country B

ACEP 447 (1- B+ atC) ECpy + (/\C (1+14) BF — B (1+1°) tBEf) pL

B1
T e

u./\CEf + (ACTAEB — BrOtBEC)pl +48(1 - 8 + at?)ECp]
(L+1t4) pl/\c

o5t _ g\ EZ + (OTAED — BrOtPEQ)py + tP(1 - B + at) Ep)

b ' (l+t"3)p;/\c

cBl =

1 ACEE + (WOrAEE — grotBES)pl +t5(1 - B + at€)EEp}
“e = C
A
Then market clearing condition gives us the following linear equation system

B B][P] _[Bs
By By Pg,l | Bg

where
C_A C_A
B, = (_’\ T tA(1—a+ Bt€) + pr° t”—,—-“,—‘f) ES + (—A : —A"‘TA) E}
(4] (4]
B, = [ar®t" —tP(1- B+ at€) — 777 EY - \97PE]
B; = [37 B tA 1-a+pt%) —+0 C} b{f — /\CT‘A‘EE
)\C B . . . . )\CTB .
B, = ( - tB(1 - B+ at®) + arCtd — 7879 EF + = —AYrB B

B, = )\C‘Ez{’
By = MEV
Equation (24) are solved for the equilibrium international prices:
1+ _ BuBs — BaBg
e = BiBi- BB

pi = By Bs — BaBs
* 7 BiBy— ByBy

3.4 Country A-C FTA (Situation “1”)

(20b)

(20c)

1)

(22)

(23a)

(23b)

(23c)

(24)

In the last situation, A-B FTA has been discussed. However, there is another way to form a FTA, that is A-C FTA.
In this situation, country A and C form a free trade area. Then they remove the tariff restriction on the goods
imported from each other. We assume that the tariffs on the goods between country A and B, country C and
country B remain unchanged. We also assume that the trade patterns of the countries are the same as those in the

symmetric case, with country A (B, C) importing good a (b, c).

The FTA means that each member country receives a preferential trade treatment from the other member country.
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For example, when entering country A, the good from country C is not subject to any tariff while the one from
country B is. As a result, to import good a, country A will prefer to import it from country C rather than country
B, given that both countries offer the good at the same price. The increase in demand will bid up the price of
good a in country C but the drop in demand will cause a decrease in its price in country B. In equilibrium, if
country A imports good a from country B and C, the price of good a in country C must be higher than the price in
country B and the difference must be equal to the per unit tariff rate imposed by country A. Denote the price of
good a in country B by ;. The equilibrium price of good a in countries A and C is p§(1+tA). Similarly, denote
the price of good ¢ in country B by P;, with the corresponding prices in country Aand C equal to P;{1+t). For
country B, no preferential trade is offered. So denote the price of good b in country Aand C by Ps, and price in
country B will be pé(lﬂs). Choose good ¢ as the numeraire so that P, =1.

The tariff revenue of country A is generated from its import from country B. So we have to determine the import
volume from country B. To determine the volume, note that consumption for good a in country B is, from (13a)

« (l + fB) (]}iEf + Ef)
/\B;,r)é (25)

B =

Thus country B’s export of good a to country A is equal to

B
MABL _ gB _ 0Bl _ (A a1+ tB))PéEf —a(l+ fB) E;

Ap; (26)
Using the import level in (26), the income level of country A is equal to
IAI — (1 + tC’)E::'L + ]);E? + tA])é M;‘Bl
TONPEA 4 NPl B 4+ t4 (/\B - (YTB) plEE — arBtAEB
- % (27)

Condition (27) gives the consumption demands:

Ty B . B_1 / B .
o _ QT(' NPEA L NPplEA 414 ()\ - (tr”) pLEB — arBtAEB

a

(1+14) phA” (28a)

TC/\”Ej‘ + /\”p}’E,‘f' + ¢A ()\” — m—”) pLEP — arBtAEE

=8
piAY (28b)

rONPBA £ APpLER + 4 (AP - ar®) pLEE - arBtAES
(1+10) 37

C”.n — o~
(28c)
Similarly, consumption for good c in country B is, from (13c)
V(1 +¢5) (o Ed + E7)

/\B

1Bl __
CB =

Country C’s import of good ¢ from country B is:
(AP =y (L +8))EF — v (L +17) pLEE

Vv (29)
Condition (29) defines the national income and consumption demands for country C

MSEBl = B _ Bl —

/\BpéEf +t¢ (/\B — ’)’TB) E5 ¢ (/\BT”‘EE — ')'TBtCEE) Pl

IC 1

B
g (30)
- /\B])tl,Ebc +1€ (/\B - "’-’TB) EZ 4 (/\BTAEHc - “,-'TB?.CE“B) pl
CY =«
a Ay 1\B
(L4 tA)pLA (Sla)
- /\BpéEbC +t€ (/\B - ’}’TB) EL.B + (/\BTAES - )’TBfCEf) pi
Cy =p
! IAB
n (31b)
o /\BpiEf + ¢ (/\B — ’}’TB) Ef + (/\BT""E‘,C — q'TBfCEaB> ])‘1,
Cl=7 5
(1+)A (31c)
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In order to differentiate the utility under A-B FTA and A-C FTA, footnotes will be used. So ,zU% stands for the
utility of country 1 under A-B FTA case, and ,.U" stands for the utility of country 1 under A-C FTA case,
where i=AB,C.

4. Symmetric Endowment Case

If GFT*>SQ", global free trade can be achieved through multilateralism. If FTA*>GFT". FTAservesasa
"stumbling bloc."

Let's consider the symmetric endowment case. Assume a= 8=y :%, El=E.=EI=E.=e andsoon.

C

fx fx
GFT case: In such a situation, P, =P, =1, |"="=|"=2e, szCS:Cf:CS:CE:CE’:CZ:CE:CC%e. Each

country will export one third of each endowed good to the country which does not have this good, and import
one third units of absent good from each of the other two countries. The utility level for each country are also the

2
same, U"=U"=U"=ze,

SQ case: Since these three countries are symmetric, it’s natural for us to consider the symmetric tariff levels. We

have t"=t"=t°=t. Combined the equal weight in utility function, we have 1"=1°=A°=2, then the above
formula in (16) can be rewritten as,

Ay

Il
N
Il

Vo

Il

=

Il
TN TN
| =

>To )
S

+

o~

=
~—

4]

Then the equilibrium prices are

0 0%
Pa =Py =1

With these equilibrium prices, the consumption of each country can be evaluated using (11) and (14).
2

CAU — .
@ T3y
2494
CAL] — C{i[l —
b © T3y
o =cp =22,
3+ 2t
’vB{J — 2 e
b 3+ 2t
, 2+ 2t
- =2
3+ 2t
; 2
ce0 = €
‘ 3+ 2t

Compared to free trade, each country consumes less on the good which it is not endowed with, since the tariff

e e
rates are imposed. Each country imports 3,5 units of absent good from each country and exports 3,5 units

of its endowed goods to the other two countries. The utility levels for each country are the same,
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[7A0 — [7BO — €0 — 24280\ F (2 T ¢
’ ) ) 342t 34+ 2t

. . 2 (24205 2
In symmetric casg, it can be calculated that GFT*>SQ", since §e>(ﬁJ (ﬁ) € Thus the global free trade can

be achieved through multilateralism. And the higher the tariff rates, the worse the welfare of countries under
status quo.
A-B FTA case: formula (24) can be rewritten as

B = B4=(§t2+6t+4)r:
By, = Bgz(—%tQ—:lt—Q)r:
4

By = Bg= §t+2 e

The equilibrium prices are Pyt =pyt = % The consumption for each good can be solved as

cAl = o= b2 e
° b2t 43
cAl t2 3t + 2

“c

ABL AL _ t+2 .

a b 2043

B 1243t +2

) = —_€

“ 24+ 3t+3

2(t+41)

CC’I — cC’l — )

a b 2%+3 "
CCI = —_ e

¢ 124+ 3t 43

The the utility level of country Aand B are

gar_ e _ (142 S 243042 *56
N T \2t+3 t24+3t+3
279
t+2ja[t+3t+2

¢ 2
we have [21+3 tz+3t+3] >3.Then FTA”>GFT™, the bilateral FTA is serving as a “stumbling bloc™.

1

A-C FTA case: the equilibrium prices are
P =1

1. 3t +3
Pl* —
Py 243

The consumption for each good can be solved as

~AL oAl _ € 9
a e 2t+3( +2)
CAL 1243t +2

J = C—-—

b 24 3t+3

vB1 vB1 €

o = CBl=2_ " (t+1
@ e T2t
(JBI — 2 e

b 24 3t+3
col = =" _(1+2
a © Tyt
c1 243+ 2

b = 4

‘2 r3t+3
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The utility level of each country are as follows

2 1
(‘U’u B (‘,01 . F+2\F 2 +3t+2\°
i T t243t+3

2
3

t+1 1
A L"BI:QE E
Ac ‘ (Qt +3) ()

For country A, the utility under A-B FTA and A-C FTA are the same. So the FTA is a stumbling bloc not only in
A-B FTA case, but also in A-C FTA case.

5. Asymmetric Endowment Case

In asymmetric case, FTA may serve as a “stumbling bloc”, too. Let's consider an asymmetric case: Assume

1
%=F=7=3 country A and B have same endowment E,=E.=E.=E.=¢, and country C has endowment

EC=E‘=t where 0< @ <1. That is to say country A an B are large countries, while country C is a small one.

nzb'ji- 2 VE:

GFT case: In such a case, two equilibrium relative prices are Pl = JEV T 1r8 — Ph
Once the equilibrium prices are obtained, the income level of each country can be computed by using (5). The
consumption on each good are derived from (2). Then the utility of each country under free trade can be

evaluated by using (1). At equilibrium:
AT
(7)) (5°)
1

(TBf _ s £ s _3+0 e
’ ~ \1+oe 2 3 /"

2 2 .
Ucr — e
3150

uAf

When ¢ <1, the endowment of country C is less than the other two countries, its equilibrium utility is also less
than the utility level of the other two countries.

Status Quo case: We start from a simple case, assume t'=t"=t°=t. Combined the equal weight in utility
function, we have A"=21°=21°=4, then the above formula in (17) can be rewritten as,

A = A4=(l+0)(/\3—%,\2(1+t))r:
Ay = Agz—%/\Q[l-i—(l-i—f.)U]r:
As = Aﬁ:%)\ﬁ(um

t+ 2
A . | e i
Then the equilibrium prices are P« = Po = 777

With these equilibrium prices, the consumption of each country can be evaluated using (11) and (14).

26+ 60+3
(/1/31() — (/1}3{} —e
o =t T2 1 3)

(t+1)(2t+6 +3)
(2t +3) (t + 2)

C;fm = C,f? 0=¢

(t+1) (2t +6+3)

CH=cPl=e
¢ ¢ (2t+3)(t+6+1)
. o 20(t+1)
CCU — CC-U — >
@ b 20+ 3
co (2t +4)0

]

T+ ) (2t +3)
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Then

2
3

1
pAo o _ (ZLEO43N (EALINE L L AT
20+3 J\t+2) \t+ro+1

1
2 2 t+2 \F
U= S i —12 ) ¢

TR (t+6+1) ‘

Compare GFT” and SQ*, when tariff t is not too small, say larger than 10%, we have GFT*>SQ”.If t is
too low, then country A and B has no incentive to pursue global free trade. However, since external tariffs are
usually larger than 10%, condition GFT*>SQ™ holds.

Compare GFT® and sQ°, we only consider the case with t>0, when 6<1, i.e., country C has a smaller
endowment, country C prefers global free trade whatever tariff level in the status quo is since GFT°-SQ">o.

A-B FTA case: In this case, country A and B establish a FTA and leaves country C isolated. In an asymmetric
case, the formula (24) can be rewritten as

1 l e
Bi = By = ze (10t + 60 + 8t0 + 3620 + 4t% + 6)

1 ‘ .
By = By = —§5(5t+30+Tt0+31‘.20+2t2+3)
2
BSZBEi:2(1+§f)€,

And the equilibrium prices are derived as

4t + 6
5t+ 30+ t0 + 2t2 + 3

PN E S £
Pa =Py =

The consumption of each goods in country A are

(2t4+6+3)e

+vAl — CvAl —
b 4+ 6

“a

oAl _ e(t+1)(2t+6+3)
T B30+ 10+ 212+ 3

Consequently, the utility level of country A can be calculated, since country A and B are symmetric, we have

i

; t+1 5
UM =Bl = (2t 4+6+3 ,
(2t+6+3) St 304+10+2213)

1
4+ 6
Compare FTA® and sg°, FTA® and GFT™.We have

FTAAD _ 80T = )

FTAAS —GFTAB >

Compare gra° and GFTC. Let’s derive the utility level in country C

. o 2(t+1)
oC1 _ oC1 _ de
« =G 2A+3 C

CC172<»726“+1)(%+9+3) B 4fe
€T Tt 4304t +22 43 5t4+30+t0+2t2+3

Therefore, the utility in country C is

ot _ (22
ST\ 2t+3

wit

1

4 3
Oe
(5:% 30 110+ 212 +3) ‘
In global free trade,
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cp 20, 2

U=l = —
3(l+0

)
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Take the difference, yielding that
FTA® —GFT® <0
FTAC - 8Q° <0
In conclusion, we have ..FTA">GFT*>SQ", .FTA">GFT">SQ’, GFT">SQ",FTA".

So far, through a series of comparison, we can conclude that: in an asymmetric case, if t is too low, then
country A and B has no incentives to pursue global free trade. In this sense, multilateralism is not working. But if
we allow for the establishment of bilateral free trade, bilateral free trade may serve as a building bloc towards
global free trade. From the above analysis, it is easily seen country A and B would like to form a FTA first. The
formation of this FTA put country C in a worse position since FTA¢ < GFT¢. Now if A and B want to include
country C into the free trade area, country C will agree. However, country A and B don't have incentives to do so,
since their utility are lower under GFT: ,3FTA4E > GFT4B. So in this case, bilateral free trade serve as a
stumbling bloc in the end.

A-C FTA case: In this case, country A and C establish a FTA and leaves country B isolated. In an asymmetric
case, from the formula (25), (28), (31), we can obtain the consumption of good a and c in each country:

> pa+1
Bl S Pa g
“ ;,r)GQtJrB}( +1)

!paJrl

CBl— ¢
© T %13

(t+1)

v Al 1

cM = -+ epy + st + st + 2etpa + vetpy + zet?
e = SN CTEE (Y e+ epy, 3t e+ —te etp, + —etpy et p,

3 3 3 3

cM = ; e+ epp+ £f2(’ + if{’ + g(’f'} + gr’f'j + £(’fg'j
T @t (1) \O T Tt ET BT et TR g et Do

L1 _ 1 e
“ 3p. (264 3)(E+1)

(Qt — tpa + 30p, + 30p, — t2p, + 2 + 5tlp, + 2t0p, + QfQOjf)a)

1 > - . -
Cccl = EW (Qt — tpa + 30pa + 30ps — t2py + 12 + 5tOp, + 2A0py + Qtz()pﬁ)

According to the formula (4), the equilibrium prices are derived as
2
P 1%

P =1

1+0

1

= (4t + 60+ 80+ 320 + 1>+ 6
0+ 1)2(2t+3)( )

m"
The consumption of each country can be obtained by putting the equilibrium prices into formula (25), (28), (31),
then the utility level of each country can be calculated:
AcU™ = e (207 + 7170 + 467 + 46° + 200 + 12t + 30° + 120+ 9) H

1 t41 s 1
AcUBY = Ze(0 43
e e(6 +3)( S e rew a1 256

wp=

2 2+ 3 )3
AcU" = e (81267 + 5120 — 2 + 20t6° + 1610 + 126% + 120) H

In which

1 1 2 1
H = 3
3(0+l)((2t+3)(t+ l))3(2(4t+60+8t()+3t20+t2 + 6)

After a series of comparisons, we can figure out that

) E

AcFTAA > GFTA > 504

GFTP > SQP > 40 FTAS
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AcFTAC > GFTC > SQ°, when 0 < t < t*
GFT® > 4oFTAC > SQ° whent > t*
Since A-B FTA and A-C FTA are two ways to form a FTA, and maybe two ways to get GFT eventually, we have
to know which way country A would like more, A-B FTA or A-C FTA. So the utility of country A under A-B
FTA and A-C FTA should be compared. From the following relation, it is clear that country A will choose C to
form a FTA instead of country B.
acFT AA —as F TAA

= (8307 + T30 + 462 + 440° + 2060 + 12t + 36° + 120 4 9) ﬁ(m)’

2 1
1 3 . 1 \? t+1 3
(srrerswrsrerers)’ — (2 +0+3) (m) (5t+36+t6+2t-+3) >0

Based upon the above relations of utility, we can conclude that: country A and B have incentives to form a FTA
as ,45zFTA%8 > SQ48, while country A and C also have incentive to form a FTA as ,.FTA4¢ > GFT4C.
However, the utility of country A is higher when it chooses C to form a FTA than chooses B. So country A will
definitely choose C to form a FTA.

When the tariff rate is not too high, say 0<t<t", country Aand C form a FTA. Country B has incentive to join
the FTA because its utility under GFT is higher than under FTA: GFT® > ,.FTA® . But country A and C don't
want B to join in since their utility level will be lower under GFT: 4 FTA4¢ > GFT4C. In this situation, we say
FTA is a stumbling bloc to GFT.

When the tariff is a bit higher, thatis t>t", country Aand C form a FTA. Again, country B has incentive to join
the FTA and Country A doesn't want B to join. However, country C hopes B can join because its utility will be
higher under GFT this time: GFT® > ,.FTAC. But since A is a much bigger country than C, its discursive
power has a larger weight in any decision in FTA. So again, country B has no access to the FTA in this situation
and FTAis a stumbling bloc to GFT.

6. Concluding Remarks

In this paper, | analyze the impact of a free trade area on the incentives for further liberalization. And it shows
that free trade area always plays as a stumbling bloc no matter when the three-country model is under symmetric
case or asymmetric case.

The results of the asymmetric case in this paper can be summarized as follows. Before forming a FTA, the
isolated country's utility would be lower than status quo, that is to say all the three countries have incentives to
form a FTA because the isolated one would be put in the worst place. Then we assume, country A is a powerful
country. And it will choose country C to be its free trade partner, because it is more profitable for country A to
form a FTA with country C instead of country B. After forming the A-C FTA, country B would like to join in
since its utility would be higher under GFT than A-C FTA. However, when the tariff is not too high, as the utility
of country A and C would be lower under GFT, they don't want B to join in. When the tariff is high enough, such
as tariffs of automobile industry and luxury products, the utility of country A would be lower under GFT and that
of country C would be higher, i.e. country A will object GFT while country C will propose. Since country A is a
large country with higher discursive power in making decisions, whether tariff is high or low, A-C FTA won't let
country B to join them. So FTA plays a detrimental role to multilateral trading system and global free trade.

This result can illustrate some interesting phenomena such as the previously US-led Trans-Pacific Partnership
(TPP). TPP, also known as the Trans-Pacific Strategic Economic Partnership Agreement, is a multilateral trading
system which aims at promoting further liberalization in the Asian-Pacific region. The United States had a
leading role before it's withdrawal from TPP because of its strong economical and political power. So the United
States could be seen as the large country A, while the other countries can be seen as the small country C.
However, as the world second largest economic entity, China hasn't participated in TPP negotiations. And TPP
has been widely considered to aim at and contain China (here can be seen as the large country B). President
Obama claimed that there would be friendly and constructive competition between the Unites States and China
only if China would like to appreciate CNY to balance trade deficit, respect intellectual property rights and allow
American companies to compete equally in China. It is clear that China was not welcomed now by TPP, which
can be elaborated by our paper.

As for the asymmetric case, large countries have incentives to form a FTA with a small country. Many large
countries in the real world positively seek opportunities to collaborate with small countries. In 2002, China and
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ASEAN Free Trade Area (CAFTA) has been established, becoming one of the three largest Regional Trade Areas
in the world. Later, South Korea and Japan signed FTA with ASEAN countries in 2007 and 2008 respectively.
While the United States, Canada, and Mexico has renegotiated NAFTA under a new United
States-Mexico-Canada Comprehensive Agreement (USMCA) in October 2018. Besides FTAs, China has
actively carried out trade activities with Central and Eastern European (CEE) countries under the background of
the Belt and Road Initiative. According to Chinese Government Website, the trade volume between China and
CEE has increased by 21% to 82.2 billion USD in 2018, which attained historic peek levels. For large countries,
small countries like ASEAN and CEE are emerging markets with lots of opportunities to explore, while
emerging markets would benefit from trade and even FTAs.

This paper also has much space to improve and needs further study. First, | use partial equilibrium framework
and Cobb-Douglas utility function is applied to simplify countries' utility into the function of their consumption
level. But this way of representing a country's utility is a bit restricted since producers' profit and governments'
tariff revenue are eliminated. Second, tariffs and the decisions to join FTA might be endogenous. As a member
country may increase its tariff set against non-member countries and lower its tariff against other member
countries after entering a FTA, tariff and decisions should be considered as endogenous. Third, we assume that
the endowments of the countries are close to symmetric so that with the tariffs these countries have patterns of
trade the same as that in the symmetric case under free trade. In other words, country A (B, C) imports good a (b,
c) before any FTA is formed. However, when the degree of endowment asymmetry is large, large countries may
not import from small country, so the whole model may not hold. Fourth, this paper assumes all the countries
have certain endowments instead of producing goods for trade, thus, it ignores the cost of producing goods for
trade.
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Appendix A
Comparison under symmetric case
1. GFT48 and SQ“®

: : o2 (2R 2
In symmetric case, it can be calculated that cFT*>SQ™, since 39>(3+2J [3+th €. Thus the global free trade can

be achieved through multilateralism. In particular, The difference between them can be illustrated in Figure 1
when e=1.

Lo

-0.06 T

-0.08 T

-0.10 =

Figure 1. Difference between SQA® and GFTAB

So the higher the tariff rates, the worse the welfare of countries under status quo.

2. FTA® and GFT”

FTA‘“’fGFT”=[2‘;23)§[§§:§Te—§e. When e =1, the difference between them can be illustrated in Figure 2.
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Figure 2. Difference between FTA® and GFT”™

2702
t+2]3[t +3t+2

T tz+3t+3] >§ when t<270% . Then fFra*-GFT*, the bilateral FTA is serving as a

So we have [

"stumbling bloc".
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Appendix B

Comparison under asymmetric case
1. GFT™ and sQ“.

In asymmetric case, when e=1,

orr-so™- (25 52 )

If 6 =0.5, the difference can be graphed as Figure 3.

05T

y

o L
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Figure 3. Difference between GFT” and sq”

After calculation, we find that when t > t;, GFT4E — SQ48 > 0, where 10% < t; < 20%. If the degree of
endowment asymmetry is small, for example, #=0.9, it is found that when t > t,, GFT4E — SQ48 > 0, where
4% < t, < 5%. And if 9=0.8, it is found that when t > t;, GFT45 —SQ48 > 0, where 7% < t; < 8%. As
we have assumed that the endowments of the countries are close to symmetric so that with the tariffs these
countries have patterns of trade the same as that in the symmetric case under free trade, ¢ cannot be too small,
otherwise the whole model might not holds. And according to the external tariffs statistics, tariffs are usually
over 10%, so GFT4B — SQ4E > 0 will hold.

2. cFreand sQ°

Compare grre and sg’, we have the Figure 4.

1

i 3
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Figure 4. Difference between grr® and sqQ°

In the area above the curve, GFT¢ — SQ°¢ > 0, country C prefers global free trade. In the area below the curve,
GFT® — SQ¢ < 0, country C prefers status quo equilibrium utility. We only consider the case with t>0, when
0 <1, i.e., country C has a smaller endowment, country C prefers global free trade whatever tariff level in the
status quo is.
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3. .FTA® and SQ”

Compare .FTA° and sqQ, we have figure 5.
AFTAAP — 5QAF =0

1 2

3 3

1
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Figure 5. Difference between ,Fra® and sQ*

In the area above the curve in Figure 5, ,.FTA*-SQ">0, country A and B prefer to form a FTA. In the area below

the curve, .FTA*-SQ"<0, country A and B prefer status quo equilibrium utility. We only consider the case with
t>0, when @<1, i.e., country C has a smaller endowment, country A and B prefer to form a FTA whatever

tariff level in the status quo is.
4. FTA*® and GFT*

Compare ,,FTA® and GFT”™, we have

agFTAAP — GFTAB

2
3

1
=(2t+0+3) (2¢13) ((:+1)(2¢:j§§+(¢+3)9) (3)e- ((113)) (%39 (3)7 e

If 6=0.5, the difference can be graphed as Figure 6.

Figure 6. Difference between .Fra® and Grr*

After calculation, we find that when t>t, .FTA®-GFT™>0, where ¢ .50 . If the degree of endowment
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asymmetry is small, for example, §=0.90r 6=0.8, it is found that when t>t,, .FTA®-GFT">0, where
t,>3009%- AS we have assumed that the endowments of the countries are close to symmetric so that with the
tariffs these countries have patterns of trade the same as that in the symmetric case under free trade, & cannot be
too small, otherwise the whole model might not holds. And according to the external tariffs statistics, tariffs are
usually under 300%, so ,.FTA“-GFET**>0 Will hold, country Aand B would prefer FTA to global free trade.

5. ~FTA® and sQ

Compare FTA®and SQ, we have
AapFTACY —85Q€ =0

2 1
20427\ 3 4 . 2 3 w2 \P g
= (2t+3) ((2r+3)(t+1)+(r+3)3) Oe — i3 (t+1)* (x+6+1) fe =10

=0=-2t—3

Because t>o, then —2t-3<0<6. SO ,.FTA-SQ"<0, country C has been put in the worst place where its

utility is even lower than status quo situation.

6. «FTA" and GFT®

Compare ~FTA" and GFT", we have

ABFTAC —GFTC =0

+ (23)" (armeros) o= @)
t+
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Figure 7. Difference between ~FTA" and GFT

t+1 Y
From Figure 7, assume the asymptotic line is t=t . When t<t,, 27[(2H3j (t+3)]>0, so in the area below the

curve on the left of asymptotic line, .FTA-GFT <0, country C prefer global free trade. When t>t,

t+1 Y . . L
7[(2“3] —(t+3)J<0, so in the area above the curve on the right of asymptotic line, ,.FTA*-GFT <0, country C

prefer global free trade. We only consider the case with t>0, when @<1, i.e., country C has a smaller
endowment, country C prefer global free trade whatever tariff level in the status quo is.

7. FTA" and SQ’

For country A, compare ,.FTA* and sqQ’, we have

AcFTAA —8504

it

1
= e (1267 + 7020 + 46> + 4167 + 2000 + 12¢ + 367 + 120+ 9) H — (1) (42)

264643
t+2 2t+3 ’
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If 6=0.5, the difference can be graphed as follow, where the curve pass through the origin.

01T

0.0 f

o L

Figure 8. Difference between ,FTA* and sSQ’

From Figure 8, we find that ,.FTA* — SQ4 > 0. If the degree of endowment asymmetry is small, for example,
#=0.9 or 9=0.8, the condition still holds. So ,.FTA% —SQ4 > 0, country A’s utility is higher under A-C
FTA case than status quo, it has incentive to form a FTA with country C.

8. acFTA" and GFT4, acFTA® and SQ¢, ,cFTAC and GFT®, ,.FTAP and SQF, , FTA® and GFT®,
JcFTAA and ,FTAA.

These comparisons use the same methods as the last comparison, so we eliminate calculation processes.
For country A, compare ,FTA4 and GFT4

acFTAA —GFTA

.l
= ¢ (PO TR0+ 412 + 410% + 2000 + 126+ 30° 1120+ 9) H — (1) " (359) (1) Fe > 0

Compare ,-FTA* and SQ*

AcFTAA- SQ4

ana

1
= ¢ (1267 + TR0+ 46 4 4167 + 2010 + 12¢ + 36" + 120+ 9) H — (i3 ) (43)

204643
( T )e =0

For country C, compare ,-.FTA¢ and SQ¢

AcFTAC — 5Q°

= ¢ (3167 + 520 — £2 + 20167 + 1640 + 1267 + 126) H — 525 (1+ ¥ (1427) " 6e > 0

i

Compare ,-FTA¢ and GFT®

acFTAA— GFTC

= ¢ (826° + 5120 — 12 + 20t6° + 16t0 + 126” + 120) H — 2(;2;)%e > 0, when 0 < ¢ < t*;
AcFTA"— GFT® <0, when t > ¢*. In which 0.45 < t* < 0.5.

For country B, compare ,.FTAZ and GFT®
acFTAPR — GFT®

1
_ 1 ayr t+1 42 1 i 1 S
(0 + '3)(2:,+3)'* (4:.+ﬁa+sm+3r,zu+;.2+z_‘.)'*8 - ((H—n)) (5

Compare ,-FTAE and SQ®
acFT AP — 5Q7

_ 1 Qi t+l 2 1 1 [2t4843 t1 ) °
= 3(0+3)(5r53)* GrrermmsrorTs) ¢ ( 2+3 )(t+2)

o
—
o
+
B[
+
-
~—
Gl
o
A
<

Compare ,.FTA4 and ,zFTA4
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,4(.‘FTA4A —ARB FTAA
= (267 4 7026 + 467+ 4167 + 2000+ 120+ 36° + 120+ 9) g5 (i)

=15

1
1 1 . P 1 i1 3
(2(4t+ﬁe+am+3r26+ﬂ+s))" (2t o+3) (4t+6) (.5t+se+t9+2t>’+3) >0
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