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Abstract

In recent decades the world has seen an increasing number of regional trade agreements
in force. Coinciding with increasing tariffs between the US and China, whether this phe-
nomenon promotes protectionism whereby countries trade less with countries outside or
functions as a stepping stone for global free trade is a central concern for answering how
international trade evolves in the future. This paper gives insight for answering this question
by investigating the stability of such regional trading blocs. Inspired by research in the the-
ory of strategic network formation, the model formulated in this paper shows that, contrary
to main findings from canonical models, trading blocs are stable in possibly many cases. The
results imply that the importance of countries not belonging to trading blocs will increase its
importance in the future. Furthermore, changes induced by globalisation do not necessarily
lead to global free trade.
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Note that any wrongdoings in this paper are solely my responsibility.



1 Introduction

In recent decades, regional trade agreements in force have been increasing (figure 1a/A3). Cor-
respondingly, the number of countries involved in regional trade agreements have increased
and the trade agreement network has become dense (figure 1b/A4). This raises the question
of whether these regional trade agreements are stable. In other words, will the increase in the
number of countries involved in regional trade agreements eventually lead to global free trade?
The question has been one of the central questions in the international trade literature yet the
question seems more important today as the trade conflict between the US and China has inten-
sified and more quantitative works are being conducted (Fajgelbaum et al. (2020) for example).
Whether the current trade agreements will emphasize protectionism and be more exclusive, and
if so, whether those trading blocs are sustainable for a long time is thus a particularly important
topic and motivates more theoretical work.
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Figure 1: Regional Trade Agreements in force and Trade Volume

source WTO (2021)

For further investigation, inspired by the work of strategic network formation, specifically
Goyal and Joshi (2006), this paper created a model where there exist many countries and for each
country a firm that operates on both domestic and foreign markets. How many firms can operate
are determined by tariffs set by the importing countries and countries are allowed to form bilat-
eral trade agreements or regional trade agreements and thereby lower tariffs to facilitate trade.
Countries trade so as to maximize their social welfare defined by the sum of consumer surplus
and firm profit from their domestic market, firm profits in foreign markets, and tariff revenue.
In order to analyze the stability of regional trading blocs the notion of stability was introduced.
In addition, this paper introduces a partition of countries into trading blocs whereby tariff levels
are zero within the trading bloc. Stable trading blocs implies that there will be no country that
wants to leave its trading bloc.

In this setting, the signing of trade agreements impact countries directly in three ways. First,
as the country signs more trade agreements, the consumer surplus will increase due to more
competition and total output as foreign countries participate in the domestic market. Next,
its firm will decrease its revenue in its domestic market due to increased competition. Lastly,
the firm will also increase its profit due to larger foreign markets. In addition, there exists an



indirect effect whereby other countries are affected by the introduction of another firm in a dif-
ferent market to theirs. Both direct and indirect effects of trade agreements can be well-captured
by network analysis. The paper finds the following when there are two mutually exclusive net-
works, i.e, two trading blocs. First, trade blocs are unstable even if the two trading blocs imposes
an unrealistically severe condition to sustain its trading bloc; namely, a country is severed from
all trade if it joins the other trading bloc. This suggests it is difficult to attain stable trade net-
works solely by imposing severe conditions for leaving. Following this result, the paper finds
that introducing fixed utility derived just by trading or some sort of friction between trading
blocs are, given some condition, enough for trading blocs to stabilize. The paper also finds that
these effects can be close to null as the number of countries in the setting increases for trading
blocs to be stable. These results give some insights as follows. One is that neutral countries
will become more important in these trading bloc cases. Related, regional trading blocs do not
necessarily lead to global free trade nor complete segregation of countries. Lastly, the effect of
globalization in changing trade patterns is influenced by two opposing effects; the direction of
which is uncertain. The main contribution of this paper is that it has added a new perspective
on regional trading blocs by the methodology of network formation.

The paper is structured as follows. Section 2 is an overview of the results and methodology of
analysing regional trade agreements. Section 3 defines the model. Section 4 presents the basic
result concerning the stability of regional trade. Section 5 is the main results concerning the
reasons which trading bloc are possibly stable. Section 6 suggests the implication of this result.
Section 7 concludes.

2 Literature Review

This paper is related to two intersecting fields in economics: network theory and international
trade. In addition, literature has also explored international trade from the political economy
perspective. First, network theory has been applied to trade theory as networks can describe
trade networks and supply chains. Correspondingly, many descriptive studies using network
analysis were conducted in the past not limited to economic journals (Lombaerde et al. (2018),
Benedictis and Tajoli (2011), Bhattacharya et al. (2008), Mahutga (2006)). However, more im-
portantly to this paper, it has also given insights to trade formation and whether global free
trade or regional trade blocs are stable. Trade theory can be a direct application of strategic net-
work formation as in Jackson and Wolinsky (1996) whereby trade agreements are formed based
on their welfare and cost. One notable literature in terms of this is Goyal and Joshi (2006),
which this paper has referenced heavily. This paper created a network with many countries and
introduced tariffs between countries. Namely, the paper considered each country’s market as
nodes and trade agreements as edges that allow trade between the two markets. Their main
finding is that bilateral trade agreements lead to a complete network with all countries or all
countries except one. This paper was followed by papers such as Furusawa and Konishi (2007)
where heterogeneous market/sector size and differentiated goods were introduced to argue that
global free trade may not be attainable in the case of asymmetric countries. The theory was also
tested empirically by Chen and Joshi (2010) which confirmed the importance of other countries
in forming trade agreements. The dynamics of this model were investigated by Zhang et al.
(2014). This paper considers the model used in Goyal and Joshi (2006) as a canonical model
and, in light of the prevalence of regional trade agreements in contrast to the general result
Goyal and Joshi (2006) obtained, investigates possible reasons and consequences of the regional
trade agreements. Furthermore, the analysis here is connected to the application of network
theory in trade general. It connects to the study of supply chains whereby there are multiple
firms in each country Ostrovsky (2008). Secondly, since this paper is interested in partitions of



countries in general it connects to hedonic games which seek to find the equilibrium conditions
for disjoint network as in Bogomolnaia and Jackson (2002).

The second field is international trade. As exemplified in Bhagwati and Panagariya (1996),
whether preferential trade agreements act as "building blocks” or “stumbling blocks” for global
free trade has been one of the central questions ever since the work of Viner (2014). Hence, we
observe at least two main strands in the analysis; one is theoretical and the other is empirical.
Starting from literature such as Kemp and Wan (1976) and Ethier (1998), it is argued that cus-
tom unions or regional trade agreements can exist and enhance the welfare or lead to global free
trade. Related to this paper, Baldwin (1993) used political equilibrium to show that as regional
trading agreements become larger, more countries would want to join, i.e, the domino effect.
However, there also exist papers such as Krugman (1989) which argued that as the world gets
divided into trading blocs the overall welfare decrease and this is minimized at three trading
blocs. Hence it motivates for when regional trade agreements can be beneficial. In relation to
stability, Yi (1996) finds that different rules by custom unions, namely free to join or exclusive,
determine whether regional trade agreements are stable and pave the road for global free trade.
Similarly, Bond et al. (2004) show that regional free trade incentivise members to lower external
tariffs. From a dynamic perspective, Bagwell and Staiger (1997) show that liberal multilateral
trade policies can be restored after an initial setback by the signing of regional trade agreements.
Other papers deal with the conditions for regional trade agreements by introducing asymme-
tries (Hadjiyiannis (2004), Saggi (2006), Aghion et al. (2007), Saggi et al. (2010), and Saggi et al.
(2013)). The other strand in research on trade agreements is empirical analysis. Estevadeordal
et al. (2008) showed, using data from Latin America, that negative effect of preferential liber-
alization on external trade liberalization are unfounded. Yet, a couple of papers point towards
the contrary. Conconi et al. (2018) argues that NAFTA led to a sizable reduction in imports of
intermediate goods from third countries relative to NAFTA partners. In addition, Limao (2006)
finds that “stumbling blocks” is present from US tariff data. Based on the literature, this paper
gives conditions in which, even in the symmetric case, regional trade agreements are stable and
likely hinders the probability of free trade.

Lastly, there exists a wide range of literature on the reasons for regional trade agreements or,
in other words, the reasons for no global free trade. Baldwin (1989) gives an overview at that
time and categorized government reasons into two: economic self-interest and social concern.
The former likely belongs to the literature provided above where countries consider its economic
benefit. For the latter, one example could be security externalities in terms of power relations
between countries (general studies such as Gowa and Mansfield (1993) and Liu and Woo (2018)
for China-USA trade war specifically). Another Example could be a disproportional distribu-
tion of benefits from trade such that median voters will oppose multilateral agreements after
regional trade agreements (Levy (1997)). It could also be that interest groups form alliances in
order to protect its rent via activities such as lobbying (Baldwin (1989), Krishna (1998), Stoy-
anov and Yildiz (2015), and Grossman and Helpman (1995)). Lastly, Berger et al. (2013) arguing
that the CIA and the political influence associated with the institution led to a dramatic increase
in exports of US goods suggest these trade formations might be hugely influenced by huge na-
tions. These insights were used in this paper for possible interpretations of the results which are
explored in subsequent sections.

3 Model

The model follows the setting of Goyal and Joshi (2006). For this setting, we have N countries,
each of which has a single firm that can operate on both domestic and foreign markets. However,
the firms can operate in foreign markets in so far as the tariffs on their exports, which are set by



each country, are low enough. Free Trade Agreement (FTA) is one extreme where if two countries
have bilaterally agreed to sign an FTA, these two countries offer each other a tariff-free market.
Another extreme is where countries do not trade with each other because of high tariffs. The
subsequent model explores how the distribution of FTA and other factors affect the global trade
network formation.

3.1 Network Environment

Let Q = {1,2,.., N} denote a finite set of countries. For any i,j € Q, we denote g;; = 1 if FTA is
established between countries i and j while g;; = 0 if FTA is not. By definition, g;; € {0, 1} and for
any 1,] c Q, gii = 1 and gl] :gji'

A network, g ={(gij)i,jeq}, is a formal description of the FTAs that exist between the countries
in Q. Let G denote all the possible shapes of the network and we denote a complete network as g¢
which satisfies g;; = 1 Vi, j € 2 and an empty network as g° where g;; = 0 Vi, j € Q. In addition, let
g +gij and g — g;; denote the network whereby we replace g;; = 0 with g;; = 1 for the former and
vice versa for the latter. In this context, the former means that the country i and j agreed on an
FTA while the latter implies that the FTA broke up.

Let E(g) = {i € Q| 3j = i,g;; = 1} which is the set of countries that are involved in at least one
FTA. Therefore, E(g°) = Q and E(g°) = 0. Similarly let E;(g) = {j € Q|g;; = 1}, denote the set of
countries with whom i has an FTA in the trade network g. Furthermore, let #;(g) = |E;(g)|, which
denotes the number of countries in each of these sets.

Finally, the paper introduces a couple of notations common in the network literature. There
exists a path in g between countries i and j if either g;; = 1 or there exists a distinct set of
countries {iy,i,...,i,} C E(g) such that g;; = g;;, = ... = &,; = 1. A network is connected if there
exists a path between any pairs of countries; otherwise, the network is unconnected. In addition,
a network ¢’ C g is a component of g if for all 7,j € E(g’),i # j, there exists a path in g’ connecting
i and j and for all i € E(g’) and j € E(g), gi; = 1 implies g;; € g’. A component is complete if
gij=1Vi,jeE(g’).

3.2 Competitive Environment

To aid the analysis of trading blocs, this paper introduces new notations to Goyal and Joshi
(2006). Namely, let x,y € Q denote specific countries which have the potential to form a trading
bloc centred around itself. Concrete examples might be China, the U.S, and the EU. Denote
®,(g) € Q and Dy(g) C Q where D,(g) N Dy(g) = 0. In the case of O,(g) UDP,(g) = Q, this is
a division of N countries into two disjoint sets. Using this notation, ¢ + gip, and g + gjp, are
the network whereby country i will form a trade relationship with all the countries in ®,(g)
and @,(g) respectively. In addition, denote X(g) = {i € Q[ 3j = 1,g;, = 1} which is the set of
countries that have a trade agreement with x and likewise for Y(g) for y. Furthermore, let
Xi(g) =1{j € Qlgij = 1Ngj, = 1} for the set of countries which has a FTA with both country x and i,
and for y, Yi(g) = {j € Qlg;; = 1Ngj, = 1}. Similar to the notation of #;(g), let n*(g) = |X(g)|, 777 (g) =
IXi(2)l,17(g) = 1Y (g)}, and 17 (g) = [Yi(g)!

From these notations regional trade agreements, or regional trade blocs, is defined as follows;
let B,(g) ={i € Qlg;; =1 3j € Or(g) A gix = 0 Yk € Dy(g)} denote the set of countries in a trading
bloc of nation x and likewise B, (g) = {i € Q|g;; = 1 3j € D, (g) A gix = 0 Yk € D,(g)} denote the
set of countries in a trading bloc of nation y. Thus, in an environment where @,(g) U ®,(g) = Q,
we have two unconnected networks. This implies that a country in a trading bloc does not trade
with another trading bloc. Let the trading network the country x is in as g, and for the bloc the
country y is in as g, and from the definition, g, and g, are components of ¢ and B,(g)N B, (g) = 0.



Furthermore, for the main analysis, the paper defines punishment as follows; without loss of
generality, when a country i € By(g) leaves the trading network g, and joins g,, the network
becomes g + gjp . Then the punishment is that all countries in B,(g) imposes a complete trade
embargo on i. This means that the network after i leaves g, for g, becomes g + giqp, — Siw,-

3.3 Market Environment

We have only one good and each country has a single firm producing it. All firms have the same

constant marginal cost of productivity y > 0. The output of firm j in country 7 is denoted by Qg
and this is determined by the Cournot competition with multiple firms. The total output in the

market i is given by Q; =) _icq Qf. In each country, firms face an identical inverse linear demand
function

P=a-Q, a-y>0. (1)

Denote the tariffs faced by firm j in country i as Tl-j(g) and the paper defines social welfare
for each country as

Si(g)

S+ (BE)-)Q)+ Y (RE)-y T+ ) Tede. @

j=i j=i

Social welfare is defined by the sum of consumer surplus, firm’s profit from both domestic
and foreign markets, and government revenue from tariffs imposed on other countries. Note
that this social welfare puts equal weight on each of those components and the government
aims to increase this social welfare when designing trade policies.

3.4 Stability and Efficiency

Following the definition from Jackson and Wolinsky (1996), this paper uses the relatively weak
notion of stability. This means that in a stable network, no country wants to sever ties with
a trading partner and two countries that have no FTA do not want to form one. This can be
expressed as

(i) Si(g)=Si(g—gij)NSj(g

) = 5;(g - &ij)
(i) if S;(g) <Si(g+gij) then S;(g

)>S;(g+&ij)

This definition of stability seems well-fit to trade. Namely, FTA exists when both countries
see that the benefit outweighs losses and one country can severe FTA unilaterally.

This paper also introduces efficiency which is naively the sum of each social welfare. S(g) =
Y ica Si(2). A network, ¢* € G is said to be most efficient if, for all g € G, S(g*) > S(g).

4 Stability

This section explores the creation and the consequences of the division of countries in interna-
tional trade, given the setup in section 3. In this section, tariffs are exogenously given where the
pre-agreement tariff level is such that there is no trade (conditions such as T > « satisfies this)
and FTA induces countries to set zero tariffs for signatory countries. Then, #,;(g) becomes the



number of firms active in country 7 in the network g. Henceforth, from the Cournot competition
firm’s output in the market 7 is given by

j__a-y
RS, ®

From equation 2, 3 and the setup whereby tariffs are zero for trading partners, the social
welfare for country i is

1 [a-pme]
il )‘El g+l

2
a-y
+ [ : l . (4)
jeEZ,'(:g) ni(g)+1

Furthermore, in the main results, the network structure for each trading bloc is assumed to
be complete and that there only exist two components in the network. Namely, both g, and g, are
complete and g = g, + g,. This means, ®,(g) = X(g) and P,(g) = Y(g). This is a direct application
of Goyal and Joshi (2006) as a complete network is a stable and most efficient outcome in this
setting. Note that as in 3.2, g, = {(&ij)i,jeB,(¢)} and g, = {(gi]-)i,jeBy(g)} and network g consists of
trading blocs when g = g, +g,. The paper now first explores the base case in which there are two
trading blocs and punishment as defined in 3.2. In this case, the following proposition holds.

Proposition 1. A network consisting of trading blocs is unstable.

Proof. Without loss of generality, consider social welfare of a country i € B,(g). From the setting,
By(g) = X(g).- The country will compare two social welfare; one when the country decides to
leave B,(g) and incur punishment from B,(g) for joining B,(g). The social welfare is for when
the country decides to stay in B, (g). The social welfare then is as follows. Note that the network
g is the status quo.

(8- 810, + 8ion) = [( AU ESY] <>+1>[ﬁr (5)
l ’ 2 (g)+2 n*(g)+2
1 )2 -7 T
S(g) =+ [ ] [ e (6)

Calculation shows that the condition S(g - Siv, + gio,) > S(g) is satisfied if

(@=y)(n"(g)-n*(g)+1)>0. (7)

This implies that country i € B, (g) will switch its trading bloc to g, if 17*(g) > ¥(g). This will
be true for country i € B,(g) when 1¥(g) > 1*(g). Therefore the trade blocs is unstable as at least
all of the countries in one of the two trading blocs consider forming new trade agreements. [

This implies that when #*(g) > #¥(g), a country that sided with p is better off leaving the
alliance of y and join the network of x. Intuitively, countries have higher social welfare when
joining a larger network since that increases firm profits in foreign markets and consumer sur-
plus in their market, the combination more than compensates for the increased competition and
thus less profit the firm gains in the domestic market. This holds even if every nation in the trad-
ing bloc which the country left does not trade with the leaver: unrealistic and harsh sanctions
which is more severe than that against North Korea for example.

The implication is that given this simple setup we are likely to see more global free trade.
This is clear in the following setting; all countries optimize their own social welfare and since all
countries are homogeneous, if one country wants to join another trading bloc then all the others
in the same trading bloc would want to join as well. Under this setting, if all countries decide
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in a one-shot game, all countries are expected to join the larger network. Note that this holds
even if there is a complete trade embargo and the leaving country and its former trade partners
sever trade completely. It suggests that the world we observe today with multiple regional trade
agreements do not come about solely by punishment.

5 Regional Trade Blocs

The basic model in section 4 indicates that when there are two disjoint complete networks, i.e.,
regional trade blocs, is unstable. This holds even in the case of one of the severest punishments
for leaving which is a complete trade embargo. The intuition here is that a larger network, or
for that matter, a same-sized network is more attractive for countries and incentivize countries
to deviate from their original trading bloc. This is because a larger network guarantees a larger
foreign market which the firm can capitalize on and also increased competition, albeit decreases
domestic firm profit, raise consumer surplus. In this section, two hypotheses were tested as to
why there might be regional trading blocs; exogenous utility factor which countries derive just
by trading with a certain country (other than consumer surplus, firm profits, and tariffs), and
some sort of friction that prevents countries to fully benefit as they can in a different trade bloc
compared to their trading bloc. The analysis, as in section 4, is limited to two trading blocs
which are both complete.

5.1 Residual Benefits to Trade

Section 4 illustrated the fact that punishments from the same or smaller trading bloc are in-
effective in stabilizing its trade agreement. Here, we add fixed utility, fi]-, which represents a
pure utility derived from trading. For the analysis, we set for each 7, f;; = 0 for all j € Q\ {x,p}
fix # 0,and f;, = 0. Naturally, f;, > 0 for i € B,(g), fi, > 0 for i € By(g) and f;;, > f;, for i € B,(g).
Denote A; = fiy — fi, as the magnitude of preference for country i € (). Then the social welfare for
country i € B,(g) and j € By(g) is the following respectively.

. 12 . 12

L{(a=y)ni(g) a—y
Si(g) == |— L] > — ix- 8
(@) 2| ni(g)+1 +].eBx(g)_’7j(g)+1_ + (8)
1[(@=y)m(@) 7T [ a-y |
Si(g)=3 —qj(g)+]1 + BE() P + fiy- (9)
i BT ]

The following result gives an important insight into why the world may have regional trade
blocs.

Proposition 2. There exists a threshold level A}, expressed in terms of the number of countries in each
trading bloc, n*(g) and n¥(g), such that above that level the regional trading blocs are stable and below
that level the trading blocs are unstable. In addition A7 — 0 as min(17*(g), n%(g)) — oo.

Proof. Conducting the same analysis as section 4, the equations modifies to

S(g- gio +g-q>>:1[‘“‘V)(”x‘g””r+<n’%g>+1)[—“‘7 ok (10)
Ty SR n*(g) +2 n*(g)+2] 7"
1 [a-nP@)] a-y |



The condition S(g - Siv, + gid,) < S(g) (which means i will stay in the trading bloc) holds true
if
(@ —y)*(1" () —n*(g) + 1)(*(g) + 1*(8) +3)
2(n*(8) +2)* (¥ (g) +1)?
This means if the above condition satisfies for all i € By(g), the trade blocs are stable. In
addition, we can see that when we fix #¥(g) and define the above function as d(*(g),7%(g)),

Ai>

(n*(8) =1 (g))- (12)

. . _ (a-p)?
w’f(g)—lwlﬁ?g»eood(” (&) n*(g)) = 2(n?(g) +1)?

(@a-y)? _
1Y (g)—e0 2(1¥(g) +1)?

(13)
(14)

Therefore, as the number of countries increases in both trading groups, the difference in the
country’s preference towards x and y can be close to zero but yet regional trade blocs are stable;
no countries have an incentive to switch. O

The implication of this extension is two-folds. First, there is a threshold level of A} which
means that if countries in the trading bloc they belong to obtain sufficient fixed utility, the
trading bloc is stable. We may consider the effect of “soft power,” security reasons, or sustaining
historical relationships as expressed by this term. These are important factors yet could not be
captured directly by the sum of consumer surplus, firm profits, and tariff revenue. In this sense,
this fixed utility can be considered as a term that captures all the factors that affect trade bloc
formation not captured by equation 2. For example, when the trading blocs are formed by the
US and China, if a country had historical ties with the US more, the fixed utility for the US is
higher and this is expected to be higher if there is a deeper historical relationship; this assumes
longer historical relationships may be beneficial due to international cooperation. The UK can
be a notable example. In this case, if one of the trading blocs have high fixed utility due to long
historical relationships, the trading bloc might be stable even if the number of members is much
less than the other trading bloc with relatively shallow historical relationships.

Another point is that even a small preference towards the country in the same trade bloc is
enough to prevent countries to switch to another trading bloc given a sufficient number of coun-
tries in the trade bloc; less probability of global free trade. For example, suppose the countries
forming a trade bloc is China and the US. Similar to the distribution above, consider a distri-
bution where each country has some preference towards the two countries. Then, Canada, for
instance, has a bigger preference for the US compared to China. Likewise, Russia has a larger
preference for China. Proposition 2 implies that if these two blocs are larger, countries such
as Japan, which possibly have almost the same preference towards the two countries will not
switch their initial trading bloc even if the other trading bloc becomes even larger. For example,
suppose Japan belonged to the trade bloc of the US. Then if the trade bloc of the US is rela-
tively small, a huge increase in the number of countries in the trading bloc of China will induce
Japan to leave the US. However, if the trading bloc of the US is also large then even if China
has rapidly expanded its trading bloc, Japan stays with the US. This means the trading blocs are
stable and there is less likelihood that global free trade, in this case, a free trade between Japan
and members of the trading bloc in China, will happen.

5.2 1It’s a Different World After All

In the above section 5.1, the existence of regional trading blocs was suggested even when there
exists a small preference towards the country with a smaller trading bloc. In this section, the
conditions for this is quantified in terms of firm profit and friction. Specifically, denote 0 € [0, 1]

9



as a quantifier of friction that exists for firms to profit in another trading bloc. The social welfare
including ¢ can be as follows.

) )+ 1) -7 T
S(g—g@ﬁg@x):%[(a ;x):;)sz )l " fv’ig)zZl "
2
1=
1| (a=y)n(g) ? a-y ’
S(g)=§[W] *”y(g)[Wl "

The following shows a quantifiable condition for sustaining regional trading blocs, in addi-
tion to strengthening the claim in section 5.1.

Proposition 3. There exists a threshold friction level 6* € [0, 1] where above that friction level regional
trade blocs are stable and below that level regional trade blocs are unstable.

Proof. Similar to the above analysis, 5(g - gio, + &iv,) < S(g) holds true if

6> t(1*(g),1%(g)) (17)

_21P(g) + 4t (@)nP () + ¥ (9) + 2 (9P (9) =3 - 211*(8) — *(g)’
21%(g)(1+17(8))? '
For *(g) > 0,nY(g) > 0, it is the case that 0 < t(n*(g), n?(g)) < 1. Therefore if 6 > t(11*(g), 17 (g)),

countries stay in their trading bloc and thus it is stable. Conversely, if 0 < t(1*(g),¥(g)), coun-
tries have incentive to switch and thus regional trading blocs are unstable. O

Hn*(g),n?(g)) =1 (18)

For further analysis assume #*(g) = 11¥(g) = n. Then the above function simplifies to

2n3 +4n’ -3
2n(n+1)2

The corresponding graph is below. The pink area is the level of friction where it is more
beneficial for country @, to switch from the trading bloc of y. The interpretation is as follows;
0 = 0 implies there is no friction and 6 = 1 implies no profit for operating. As the size of each
network increases it is observed that, rapidly, less friction is necessary for switch its trading bloc
to be beneficial. In actual terms, in this setting, if both trading blocs have 10 countries each, a
country has no incentive to switch if the friction is more than 1 per cent relative to obtainable
profits at a foreign market. This suggests that for global free trade to be realized, the economy
requires a much more friction-less world.

t(n,n)=1- (19)
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Figure 2: Threshold of friction with respect to network size
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One implication of proposition 3 is as follows. The o factor could be interpreted in mul-
tiple ways. Some examples could be regional proximity (increased transportation cost), lan-
guage/culture, and different regulations which force firms in a different trading bloc to incur
additional costs. As figure 1b describes, countries close to each other tend to form trade agree-
ments. This result justifies some of the aspects because we expect countries further away to be
less likely to form trade agreements. In addition, as more countries join, the distance between
trade agreements will likely decrease and thus less friction; the probability of switching and thus
global free trade gets higher. Another implication is that if the smaller trading bloc hopes to re-
tain its members, it can do two things; one is to increase the number of countries and the other
is to increase relative friction between other trading blocs. Since the results from this model do
not allow countries in bigger trade networks to leave and join the smaller network, the former
can only be achieved by incorporating neutral countries, namely country i € Q \ {B,(g), By(g)}-
For the latter, this implies that countries may want to achieve this by creating infrastructures
among themselves such that the profit from other trading blocs will relatively have additional
costs relative to their own (the transportation cost for trading with another trading bloc is rela-
tively higher compared to its own). Then, projects such as the Belt and Road Initiative by China
is can be seen as a notable example where it would be better to trade more within the initiative
so that the cost of extra transportation for countries in other trading bloc is less.

6 A New Dimension

This section expands the results obtained. It focuses on two key elements in international trade:
neutral countries and globalisation.

6.1 Neutral Countries

Previous sections, especially section 5.1 and 5.2, suggests that the number of nations N is im-
portant in whether the international stage with multiple regional trading blocs is stable or not.
This discussion seems particularly important today as numerous developing countries have seen
rapid growth, becoming from negligible players to influential players in a short period. In addi-
tion, powerful nations are actively engaging with developing countries hoping to reap benefits
as they grow. A notable example in recent years is Belt and Road Initiative by China but USAID
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and its fund ESF from the US also function similarly. This phenomenon can be considered in
this model by introducing neutral countries previously belonging to neither trading blocs. From
the result of Goyal and Joshi (2006), it is always beneficial to join trading blocs (the number
of nations is at most N —1). Thus, neutral countries are expected to join a trading bloc. How-
ever, how those countries are incorporated into trading blocs are important. As propositions 2
and 3 indicate, there exists a threshold level of the number of countries in trading blocs that
stabilize/destabilize trading blocs. For example, if most neutral countries join the bigger net-
work, the world might observe countries from the other trading bloc joining as the incentive for
joining gets larger. In this case, regional trading blocs become unstable and global free trade
may ensue. On the other hand, suppose neutral countries do not always join the bigger net-
work. Countries may join a smaller network by threat (as in the case of military or political
interventions and this could be incorporated in the model as an exogenous shock to the number
of nations) or from purely economic standpoints (the friction for joining the larger network may
be too high). In this case, as previous results indicate, the regional trading blocs will be more
stable; the probability of global free trade is lessened. Therefore, in either way, neutral countries
might determine how the overall trade pattern will be in the future. This will also be the case
if there exist three or more trade blocs. For example, a trading bloc merging with another trade
bloc also might make other trading blocs unstable. In many cases it is possible that since trading
blocs have numerous countries within, a merge between trading blocs are easier to destabilize
trading blocs; this connects well to the domino theory proposed by Baldwin (1993). However,
introducing fixed utility and friction between trading blocs might still stabilize trading blocs
and this can be investigated by extending the framework in this paper.

6.2 Globalisation

The results also give us some insights as to how globalisation might play a role in international
trade. This is because globalisation can have two effects. One is that it reduces friction between
trading blocs. This means due to integration of culture, unification of standards, reduced cost
in transportation and possibly many other effects, different trading blocs will be able to trade
easier. This implies that the friction ¢ introduced in section 5.2 will decrease. As proposition
3 implies, this means that countries are more likely to switch their trading bloc. In this sense,
globalisation encourages global free trade. However, another effect of globalisation might be
that respective trading blocs might incorporate more countries due to economic growth or more
integration. For example, the EU has increased its number of countries as countries mainly in
east Europe became more wealthy (most recently Bulgaria and Romania joined the EU in 2007).
In this case, section 5.2 implies that the increase in the number of trading countries makes it
harder for countries to switch (the o converges to zero meaning trading blocs need much less
friction for it to be unstable). Thus, trading blocs may become more stable. Hence, globalisation
likely causes two opposing effects in terms of stable network formation. Whether the first or
second dominates the other is affected by a multitude of factors. For example, how much friction
decreases and how fast countries are incorporated are the two main concerns here. It may be
possible to investigate this further by using dynamic games as opposed to comparative statics
which this paper employed.

7 Conclusion
This paper investigated whether regional trade agreements are stable to answer one of the cen-

tral questions in international trade: will we ever see global free trade? For this purpose, this pa-
per developed a model using network formation. In this model, countries are connected if they
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have an agreement that lowers tariffs. Then each country, conditional on agreements among all
the nations, decides whether to sever links and connect with others. To analyse regional trade
blocs, this paper started with predetermined trade blocs. The result is that these trade blocs are
unstable even if a trading bloc employs a strict deterrence strategy whereby countries leaving
their trading bloc are forced to sever agreements with all the other members in that trading
bloc. This suggests that the world we observe today with an increasing number of regional trade
agreements does not come about by deterrence strategy on its own. However, regional trade
blocs become stable by introducing fixed utility or frictions between different countries/trading
blocs. Interestingly, the value of these can be small if the number of countries increases to guar-
antee stability. The implication is that neutral countries gain importance and that it may be
possible that globalisation might lead to segregated markets. The model and the analysis can
be extended in multiple ways. One example would be to apply it to the setting of multiple
trading blocs. The result of which could be different because trade blocs, compared to a sin-
gle country, can also induce other countries to join. Another extension could be to model the
trade off between the number of countries and the level of friction which has opposing effects
for investigating how globalisation affects international trade.

Appendices

A Figures

Below are all the figures in section 1 but larger and the current network that illustrates the
changing dynamics of international trade focused on China and the US.

Y =

Figure Al: Top Trading Partners in the year 1997

source : BACI-CEPII Database Gaulier and Zignago (2010)
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Regional Trade Agreement in Force
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Figure A3: Overall Trade Volume

source WTO (2021)
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