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Abstract

This paper expands on previous work by the author on the effects of regionalism
on the speed of trade liberalization. Trade liberalization is essentially a cooperative non-
stationary dynamic process and it is on the basis of such a model that the impact of
regionalism needs to be examined. In doing so | am able to examine how the impact of
Common Markets on trade liberalization differs with time. This has been ignored by the
literature up to now. This paper uses a completely different trade liberalization process
from the earlier paper and confirms and expands the previous results. The trade
liberalization model used is adapted from Devereux (1997). Common Markets will have
two effects. They will cause a one-time shock on immediate tariffs and will change the
rate of decline of tariffs after that. The results are that Common Markets that happen late
in the trade liberalization process are more likely to lead to a decline in immediate tariffs.
Common Markets will also increase the rate of decline of tariffs after their formation.



1: Introduction

The effects of Common Markets and other regional trade agreements on the
process of trade liberalization have been attracting lots of discussion in the 1990°s. The
WTO seems to be of the view that Common Markets are a stepping stone towards global
free trade speeding up the trade liberalization process. This is evident by Article XXIV
that grants exceptions to the Most Favored Nation clause to regional trade agreements.

The economic literature on the topic is extensive and divided on the issue. Some,
most notably Bhagwati, have been arguing that regional trade agreements only serve to
slow down the process of trade liberalization by increasing tariffs. His views are almost
always based on static models of tariff determination. In short, most static models show
that regionalism increases Nash equilibrium tariffs. Bhagwati and others interpret this to
imply that the trade liberalization process will slow down.

Others use more complicated static or stationary trade liberalization models to
show cases where regionalism can under certain circumstances lower tariffs at least in the
short run. These include Krugman (1991) and Bagwell and Staiger (1997)E|. However
none of these papers is actually studying the issue in its proper context. The trade
liberalization process as represented by the WTO is essentially a non-stationary dynamic
model of cooperation between countries. It is in the context of such a trade liberalization
model that the effect of regionalism needs to be examined.

This is not just a methodological point and it will have a huge impact on the
results. First of all, the impact of regionalism will vary with time. The only way to

investigate that is to use a non-stationary dynamic model. It is precisely this issue that

! Bagwell & Staiger use stationary trade liberalization models but include non-stationarities in their
regionalism process.



this paper is addressing. A more basic point is that the interpretation of an increase in
Nash tariffs will be the exact opposite of that proposed by Bhagwati. In such a model
Nash tariffs are the punishment tariffs and an increase in these will make punishments
more severe and cooperation more likely.

This paper will expand on previous work by the author in this area. In an earlier
paper a non-stationary dynamic model of trade liberalization by Staiger was first adapted
to allow for more than two countries and then used to study the issue. The main results
were that Customs Unions are more likely to lead to a decrease in immediate tariffs if
they happen later rather than earlier in that process. Also, a high discount factor makes it
more likely that Customs Unions are beneficial to trade liberalization (a result that first
appeared in Bagwell and Staiger). The model shows that not all Customs Unions are
created equal. Some will be beneficial and others will not, depending on the parameters
of the model and the timing of Customs Unions.

This paper repeats a similar exercise using a completely different trade
liberalization model. This new trade liberalization model appears in Devereux (1997).
The first part of the paper expands the Devereux model to allow for more than two
countries. The second part introduces Common Market formation and examines its
impact on cooperative tariffs. The use of Common Markets as opposed to any other form
of regionalism has to do with the specifics of the trade liberalization model used.

Common Markets will have two effects on the trade liberalization process. The
first is that they will cause a one-time shock on immediate tariffs. The second is that they

will change the rate of decline of tariffs after their formation.



Human capital accumulation is the driving force behind trade liberalization in this
model. In using this paper | am examining the market power effect created by faster
human capital accumulation after regionalism. This is a direct consequence of faster
technology transfer after regionalism, an idea formally examined in Rivera-Batiz and
Romer (1991). The results of the previous paper are confirmed in this model. In addition
comparative statics are performed to identify how the results change with changes in the
parameters. Finally the change in the rate of decline of tariffs after the Common Markets
is investigated.

Section 2 will present the basic model and section 3 will derive the
competitive equilibrium of the model given some tariffs. Section 4 sets up and solves for
the trade liberalization process. These three sections borrow heavily from Devereux’s
work. They basically expand Devereux’s model to allow for a large number of regions.
Common Markets are introduced in section 5. Two distinct Common Market formation
processes are considered. In the first Common Markets are a surprise to everyone. In the
second case it becomes politically feasible after a time t for some Common Markets to be
formed. After that period the probability that Common Markets are formed next period is
A. The results are identical in both cases. Section 6 summarizes the results and examines

the economic intuition behind these results. Section 7 presents the conclusions.

2: The model
There are two types of regions in the World, home and foreign. These regions are
Common Markets so tariff decisions are taken at the regional level. In this model,

Common Markets behave as if they were countries. An asterisk denotes foreign regions.



There are R such regions of each type in the World. There are only two goods in the
World denoted by the subscripts 1 and 2. There is a measure 1/R consumers and 1/R

workers in each region. The utility function of a representative consumer is given by
Ut = CltCZt

* — * *
Ut _Clt C2t

1)
This implies that the total consumer utility in each region is
1
Ut = EcltCZt
1
Ut* = Eclt *CZt *
)

Since regions of the same type are identical there is no trade between them in symmetric
equilibria. However, consumers will trade with the residents of regions of the other type

I will assume that there are no international capital markets.

The production side of the economy is given by the following Ricardian

production technologies

©)

for home regions and
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for foreign regions. yit is the home production of good i and I is the labor allocated to
the production of that good.
Labor productivity changes through time depending on the current state of sector-
specific technical knowledge. This technical knowledge accrues through two channels.
The first is internal to the region and it accrues because of domestic production of the

EIalso

good and it represents learning-by-doing. In addition to that domestic trade in ideas
increases this sector-specific human capital. The second channel is knowledge spillovers
from other regions because of international trade in ideas, reverse engineering (whenever

the two regions trade) or sharing of information through trade shows, e-mail, site visits

etc. The state of technical knowledge in each sector is characterized by

at = ah ; h = hat—l 1+ Oilt—l + aa_lt—l)

at? " at
b, = By hy =h,,A+al, , +o6L, )
at* = ahat*; hat* = hat—l * (1 + O12t—1 * +Ua‘2t—1)
b.* = ph, > hy,*=h,, *A+al,, *+olL, )

(5)
where h;; denotes the sector-specific human capital accumulated in industry i at time t, for
i=a,b. a and b denote the corresponding stocks of human capital. L;; represents the
production of good i by all other regions, home and foreign. Industry a represents the
industry in which the region has a comparative advantage. Without loss of generality, let

that industry produce good 1 in home regions and good 2 in foreign regions.



Human capital accumulation depends on the share of labor devoted to the
production of each good. The more a region specializes in that good the higher the
growth rate of human capital will be in that sector. The parameter o determines how fast
human capital can grow. Human capital also accumulates as a result of international
spillovers within the specific sector. The parameter 8 determines how fast human capital
grows because of international spillovers. A maintained assumption is that 60J(0,1).
Intuitively this implies that internal spillovers increase human capital faster than external
ones. The flow of information is simply much easier within a region than between
regions. Rivera-Batiz and Romer provide an explanation why this might be so. They
consider trade in ideas and suggest that national borders restrict such trade. Another
justification is that reverse engineering is always possible within a region because goods
are available in the market, but is not always possible between regions since regions do
not exchange the same good. Also, there are lots more trade shows within the region than
between regions. This assumption is going to prove crucial to the results of the paper.
Basically, if 8=1 there will be no growth gains from trade. | will postpone the discussion
of its importance until the next section where | discuss the gains from trade.

The game in every period is then played as follows: First the workers allocate
themselves between industries given anticipated wage rates. Then governments take
these labor allocations as given and choose their optimal tariffs. Finally, firms maximize
their profits given these labor allocations and tariffs. At the end of the period, goods
markets clear determining prices and wage rates. All agents have perfectly rational

expectations so their anticipated wages coincide with the actual wage rates at the end of

2 This trade in ideas is not modeled here. For a formal treatment of this trade see Rivera-Batiz and Romer



the period. The objective of the governments is to maximize the discounted utility of

their citizens given a discount rate 8[J[0,1].

3: Competitive equilibrium for given tariff levels

Before setting up the dynamic model, I derive the competitive equilibrium of the
one stage game for given tariffs. 1 will consider three cases: autarky (prohibitive tariffs),
free trade (zero tariffs) and positive but non-prohibitive tariffs. The following two

conditions are imposed on the parameters:

o(l+0)* <1
(6)

This ensures that under all possible cases welfare is positive and finite. This includes any

of the trading regimes above and any number of regions.

haO =h ~k.th :th*
Bth <1

ah,,

(7)
These conditions impose symmetry between home and foreign regions and ensure that

home regions have a comparative advantage in good 1 and foreign regions in good 2.

Autarky

Consider a time period t. In autarky there is no trade between regions. This
implies that every region is producing both goods. Consumer utility maximization

implies

(1991).
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where good 2 is used as the numeraire good and P" is the relative price of good 1. Since
both goods are produced in every region, real wages between the two sectors must be

equal. This implies that

pr=
at
9)
Market clearing ensures that in any home region
Clt = atllt
Cy =Dyl
(10)
Combining 3, 8, 9 and 10 we get
1
e =15 = R
(11)
10, 11 and 2 give the per period welfare of each region as:
1
Ut = 4? Ch bt
(12)
From 5 and 11 we can derive the growth rate of output in each sector as
1+(0/2R)+06(2R-1)/(2R). This means that the growth rate of welfare is:
1+ +00 2R _1)2
2R 2R
(13)

Finally, the sum of the discounted welfare as viewed from period O is:



1
VA = Raﬁhao hyo
B 2R -1
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%
(14)
Free trade
In this case the regions will specialize in their comparative advantage good and
trade with regions of the other type for the other good. In any period t, World output of
each good is a.. Symmetry implies that the relative price of good 1 will be 1 and that

each region consumes a/2R of each good. The per period welfare of each region is then:

_ 1 =

Yot R
(15)

The sum of the discounted welfare as viewed from period 0 is:

! ~a’h,’
V F - 4R
1-501+ 2 +go R 71y
R R

(16)

Comparing 14 and 16 one can see the gains from trade. These can be divided into static
and dynamic gains from trade. Comparing the numerator in the two expressions one can
see the static gains from trade. In the free trade case regions specialize in the first period
so they do not waste resources on the low productivity sector.

Comparing the denominators one can see the dynamic gains from trade. For 6<1,
(1+06/R+08(R-1)/R) ? > (1+06/2R+06(2R-1)/R) %. In other words, the growth rate of
output under free trade is higher than that under autarky. The intuition behind this is that
by producing more of their comparative advantage good at home, regions accumulate

technical knowledge faster. This in turn leads to higher productivity growth. These

10



dynamic gains from trade are going to be driving the trade liberalization process and the
other results of the paper in later sections.

If 6=1 the two growth rates are the same and there are no dynamic gains from
trade. This is because no matter where production takes place all regions get the full
benefit of it, whether they specialize or not. In that case, opening up trade only leads to
static gains. These are a one-time level effect that is shown later on to affect the benefit
and the cost of deviating proportionately and therefore do not affect equilibrium

cooperative tariffs.

Competitive Equilibrium with positive but non-prohibitive tariffs

In this section | will compute the competitive equilibrium for given labor
allocations and tariffs. Define T as the gross tariff rate. This means that if tariffs are
zero, T will be equal to one. Also, assume that the government of each region distributes
tariff revenues to consumers as lump sum transfers. Let T be these transfers for a home

region. Also let y; be the production of good i. Then the transfers are

Tt = (Tt _1)(C2t - y2t)

(17)
Consumers are therefore faced with the following budget constraint
Ptclt +TtCZt = Ptylt +Tty2t +Tt
(18)
Consumer utility maximization implies
—tc. =c
Tt it 2t
(19)

From 18 and 19 we get
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Cp = W( ylt th)
Cx = (l+ t) ( ylt Y2t)
C.*= 1 (P * 4 *)
1t (1+ Tt*)Pt t Y1t Yo
-[- *
C2t* = W(Ptylt *+y2t*)

(20)
To completely characterize the competitive equilibrium we need to solve for P; and labor
allocations. Market clearing implies that the sum of production of each good must be

equal to the sum of the consumption for the same good. Using market clearing and 20 we

get

T, 1
Zl_l__l_tijtj + ZW)’M *
P =
‘ 1 oo L” N
Zil .1, Y Z 1 +7Tt| % Vo

(21)

Finally, the following inequalities describe the labor allocation:

(i)Pa, >b,r, O I, = ;UDRq:thDOshls%xﬁnﬂq<bgtﬂIH:O

1
R
(iv)Pbr*>a, 0O |, *=— L (v)Pb T *=a, 0O0< IZt*s ;(Vi)Rbr,*<a, O 1,,*=0

(22)
The inequalities in 22 will determine the tariff ranges for which specialization is possible
or in other words what tariffs will allow each region to specialize in its comparative

advantage good. A competitive equilibrium is {Ci, Ci*, Py, li, li*, T¢, Te*} for t=1...c0 that

12



satisfies consumer utility maximization, government budget constraints, market clearing
and labor market equilibrium conditions or in other words 20, 21 and 22.

Figure 1 illustrates this simple Ricardian setup. The Production Possibility
Frontiers (PPF’s) for each type of region are linear and trade will be advantageous if the
domestic price of good 1 is more than by/a;. In that case, every region will completely
specialize in their comparative advantage good. Otherwise there will be no trade and

each region will be in autarky.

4: The trade liberalization process

In this section, | will model tariff determination as a repeated game between
governments. Recall that governments take labor allocations as given in every period and

then make their tariff decisions.

Proposition 1: Governments are faced with an identical stage game every period that
differs only in the value of the state variable. The state variable is of course the value of
specialist human capital.

Proof: Governments make their tariff decisions after workers decide on labor allocations.
From 5 observe that current tariff choices do not affect the value of specialist human
capital. Tariff decisions are therefore independent of the state variable. From 22 future
labor allocations depend only on future tariffs but not current tariffs. Therefore, tariff
decisions in period t only affect variables in that period. Therefore, governments are
faced with an identical stage game that differs only in the value of the state variable.

QED

13



Having established that, I will now allow regions to coordinate their tariff
decisions, subject to the condition that any such agreement is self-enforcing. This can be
thought of as a multilateral trade liberalization process facilitated by an international
organization such as the World Trade Organization (WTQ). Strategies in this game are
history dependent. In other words, regions cooperate until there is a deviation. If any
region deviates then regions switch to a punishment tariff forever. Let 1 be the
cooperative tariff in period t and Ty be the punishment tariff. Then every region follows
the following strategy:

Te+1  If everybody cooperated for all periods up to t
T+1=

Tnie1  Otherwise
The solution to this game must satisfy the following conditions:

1) Equilibrium is symmetric and subgame perfect. (All regions foreign and

domestic choose the same tariff).

2) If a deviation occurs then all regions revert to autarky i.e. impose prohibitive

tariffs.

3) From the equilibria satisfying the above, pick the most cooperative one. That

will be the one with the lowest cooperative tariffs.

As stated above the punishment tariffs are prohibitive tariffs. For this solution to be

subgame perfect prohibitive tariffs must be a Nash equilibrium.

Proposition 2: Prohibitive tariffs are a Nash Equilibrium of the stage game.

14



Proof: Let all regions impose prohibitive tariffs on region X. That means that X can not
sell any goods to any region. Other regions will not trade with X because X can give
nothing in return. Therefore, no matter what tariff X imposes there is going to be no
trade. In a weak sense imposing prohibitive tariffs is therefore a best response. Since

regions are symmetric, autarky is a Nash Equilibrium. QED

Proposition 3:Autarky is the maximum punishment that regions can impose on deviators
in a subgame perfect equilibrium.

Proof: Assume not. Then there exists a Nash equilibrium that yields a lower welfare
than autarky. If that is the case any region will be better off by unilaterally imposing
prohibitive tariffs. That means that the previous strategy wasn’t a best response. That
equilibrium is therefore not a Nash Equilibrium contradicting the previous statement.

QED

Propositions 2 and 3 show that autarky is the maximum punishment that can be imposed
in a subgame perfect equilibrium and will therefore yield the highest level of cooperation.
Also, note that from 21, P=1 for all symmetric equilibria. From 22 observe that
tariffs that do not allow specialization are unique (t; = a/b;). These tariffs will be
prohibitive and constitute Nash equilibria for the stage game as illustrated by Figure 1.
This tariff sequence is, therefore, a subgame perfect equilibrium of the game. 1 will
concentrate on cooperative tariffs lower than these. These cooperative tariffs lead to
complete specialization in each region’s comparative advantage good and trade. This is

illustrated in Figure 1 and is derived from equation 22.
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Given that all regions cooperate and specialize in the production of their

comparative advantage good, the period welfare from cooperating is:

T a

— c St
“ @+r1,)*R®
(23)

Now assume that all regions are cooperating while region X wants to deviate by choosing

Tp. Specialization implies that the relative price of good 1 is:

_ RA+Ty)
b+ (R-DEHT,)
(24)
The period welfare from deviating is:
U = R, a’
Y QT T) +(R-DA+T,)? R
(25)
Maximizing 25 with respect to Tp; we get that Tpy is
L= T, +R
Dt R _1
(26)
The benefit from deviating is therefore:
-U_ = TDt R i — Tct a_t2
T AT T) H(R-DAHTR)P R (L4T,)" R
(27)

The benefit from deviating needs to be decreasing in T This is essential if the results
are going to make sense. That will make sure that an increase in the cost of deviating
will result in a decrease in equilibrium tariffs (which will increase the benefit of deviating

by an equal amount). The following condition ensures that

16



T, <argminU, -U_]
) (28)
for all time periods t.
The discounted welfare from cooperating from period t+1 forever as viewed from
period t is:

R-12,i Tt
)7) >
R (1 + Tct+1+i )

2
a & o
U,,=0—-=) (0Q+=+06
coop R3 ; ( ( R
(29)
The discounted welfare from autarky from period t+1 to infinity as viewed from period t
is:
b, (1+ g " aeRR_l)(1+ o6)

2R-1
2R

1
p_4R3

)2

1—5(1+£+09
2R
(30)

The cost of deviating will be the difference between the future welfare lost due to

cooperation and the future autarky welfare. This is:

&b, (1+ : " aeRR_l)(1+ o6)

R-1 i Tc++i 1
)2) t+1

U 2 13
R (l + Tct+1+i ) 4R

coop

2R-1y,
2R
(31)

2
a‘ & o
U, :5$;(5(1+E+00

1—5(1+£+09
2R

The subgame perfect equilibrium of the game will be the one that just balances the cost of
deviating with its benefit. In other words, the cooperative tariffs will be those that make

27 and 31 equal. Setting 27 equal to 31 and simplifying we get:
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o R-1
o(l+—+00—)1+00
O+ +00=_")(1+0D)

5 ad (5(1+£+09 R _1)2)i [ _l Phyo ( (1+00) )
R R (l+71,,.)> 4ah o R-1 o 2R-1
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(32)
Let V be the left-hand side of 32 or in other words the net benefit of deviating. Also let
V. be the right-hand side of 32 or the net cost of deviating. In addition let the second

term of V. be Us. Uys is the welfare from autarky, U, divided by a’/R°.

Proposition 4: Uy, is decreasing in t. As t goes to infinity Ups goes to zero.
Proof: Recall that 8<1. Then observe that 1+06 < 1+0/R+06(R-1)/R for all R.
Therefore the fraction (1+00 )/ (1+0/R+06(R-1)/R) < 1. Raising this fraction to the
power t therefore means that ((1+00 )/ (1+0/R+08(R-1)/R))" is decreasing in t. From 32
observe that this means Uy is decreasing in t too. As t goes to infinity the fraction and
therefore Ups goes to zero. QED

Proposition 4 implies that the cost of deviating increases with time while the
benefit remains the same. The intuition behind this result is the following: As time goes
on the productivity gap between the good a region is specializing in and the good is not
producing is increasing. This is because human capital in the former is accumulating

faster. Reverting to autarky is therefore increasingly more costly with time.

Proposition 5: Equilibrium cooperative tariffs fall with time.

18



Proof: From proposition 4 the cost of deviating increases with time. From 32 Vp, or the
benefit of deviating is independent of time. Therefore, more cooperation can be

supported or in other words 1. will decrease to equate the two sides of 32. QED

The implication of this is that more cooperation can be supported with time,
which implies that equilibrium cooperative tariffs fall with time. Depending on the
parameters, free trade will eventually be achieved. To derive the conditions for this case
let T be the first period that free trade is achieved. From T on all tariffs will be zero and

therefore the gross tariffs =1 for t=T.....co. 32 for time T then becomes

TR 1

21+To) +(R-D(A+T,)° 4

5(1+g+aeRR_l)(1+ o6)

é 1 _l :Bhbo ( (l+06) )T
41 50+ T +0o Rz 4o 4,0, 5oRTYT 504 O 4 2R7Y)
R VR R 2R 7 2R
(33)

The lowest integer T that satisfies 33 will be the first period that free trade is achieved.

Proposition 6: For some parameters values free trade is never achievable.

Proof: 1) Let 3=0. Observe that the right-hand side of 33 is zero in this case.

1) The left-hand side is never negative. To show this, assume that it is possible for it to
be negative. Then each region can unilaterally choose Tp; = T¢. In that case, the left-hand
side of 33 becomes zero since the deviating tariff and the cooperative tariff are equal.

Since this is an improvement over the previous Tp that Tp; was not a best response.

19



2) Since the left-hand side is positive and the right hand side is zero no positive value of
T can satisfy 33. QED

In this case, cooperative tariffs will still be decreasing with time (proposition 5)
but they will converge to a positive tariff as t goes to infinity.

The key result of this section is that the model exhibits a trade liberalization
process that looks a lot like the WTO process. In other words, self-enforcing agreements
lead to decreasing tariffs with time. Figure 2 illustrates the result. As time goes on
productivity in each of the two sectors increases. However, because each region is
specializing in their comparative advantage good, productivity in that sector increases
faster. This of course is a direct consequence of the fact that internal spillovers are more
efficient than external ones (6<1). This reinforces each region’s comparative advantage.
Also, note that this period’s tariffs do not affect next period’s growth as long as regions
keep specializing and trading. So as long as tariffs are non-prohibitive and regions
specialize the productivity gap between the two sectors increases over time.

This increases the cost of reverting back to autarky because the region will have
to produce the low productivity good as well. This means that as time goes on
punishments become more and more severe. As punishments become more severe
higher levels of cooperation can be supported, leading to decreasing cooperative tariffs

with time.

5: Common Market formation

The previous sections generalized the results of the Devereux paper to a model

with more than two countries. We now have a non-stationary dynamic trade

20



liberalization model in the context of which we can study the formation of Common
Markets. Common Market formation will be represented in the model by a fall in the
number of regions from Ry to R;. To keep the model symmetric at all times, | will
assume that R is the same for foreign and home regions before and after the formation of
Common Markets. Common Markets between regions of opposite types will not be
considered. This assumption allows me to isolate the impact of the market power effect.

Other papers use similar methods of modeling preferential trade agreements.
Bagwell and Staiger used a very similar method to model the formation of Customs
Unions in their 1997 paper. In their other 1997 paper dealing with Free Trade Areas they
use agreements with non-modeled countries and do not allow free trade areas between
their two modeled countries. To investigate trade liberalization after the formation of
regional trade pacts we need to make sure that some regions that trade remain. One of
the simplest ways of doing that is to assume only two traded goods and two types of
countries that can not enter into regional pacts with countries of the opposite type. This
also seems to correspond broadly to the pattern of regionalism observed in the real
World. With the notable exception of NAFTA we usually observe regional pacts
between similar countries.

In general, Common Markets can affect trade liberalization in a number of ways.
They are usually thought of as having a trade creation, a trade diversion and a market
power effect. This market power effect is what makes regional trade pacts better
deviators and better enforcers. In this model, the market power effect is derived from the

impact of Common Markets on the rate of human capital accumulation. Rivera-Batiz and

21



Romer investigate the links between regionalism and growth. 1 will investigate the
impact of these links on the market power effect.

In the context of this model Common Markets have two effects. The first effect is
a once off level effect. This arises from the fact that bigger regions have more workers
and therefore produce and consume more of the good. Due to the structure of the utility
function this will lead to a once off increase in income per capitaE.I However this effect
will have no impact on trade liberalization because it will affect Vp; and V. (equation 32)
proportionately.

The second effect is an increase in the rate of growth of human capital. Larger
regions now produce more domestically, which increases the rate of growth of
productivity. Again this is a product of the fact that flow of technical knowledge is more
efficient internally than externally. This will affect different parts of 32 differently and
will therefore impact the trade liberalization process. It is precisely this effect that | will
investigate.

Before proceeding in examining that issue it is important to address the reasons
why Common Markets exhibit this growth effect. After all, what is it that makes the
spillover of technical knowledge faster after the creation of a Common Market? Once
again a formal explanation can be found in Rivera-Batiz and Romer. They consider trade
in ideas, as well as trade in goods. Governments restrict trade in ideas for the same

reasons they restrict trade in goods, to give domestic producers an advantage over foreign

producers. In the presence of Common Markets such restrictions are lifted and ideas are

® The utility function exhibits increasing returns to scale. 1 will completely ignore this effect since it has no
impact on cooperative tariffs.
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traded freely. This leads to an increase in the production of ideas and therefore an
increase in human capital accumulation.

A number of informal explanations can also be used to explain this. For example,
firms now have an additional tool in finding out how goods are produced. This tool is
reverse engineering. Before the formation of the Common Market there is no trade
between regions of the same type because they are identical. However their markets are
integrated after the Common Market so they can now buy and reverse engineer goods. In
addition to that, capital and labor can now move freely between the two regions. Hiring
labor from the other region will increase knowledge spillovers. Also, with the free
movement of capital we might now have mergers between firms from different regions.
Both of these effects seem to exist in different degrees in the European Union, the only
Common Market in existence. Labor and capital movements however, will not be
modeled here. Finally, one can also argue that there is a closer relationship between
firms within a Common Market. For example, firms will probably belong to the same
organizations and will also take part in more of the same trade shows.

Since the purpose of the paper is to examine the impact of Common Markets on
trade liberalization I will concentrate on their growth effect from now on, ignoring the
level effect. The timing and the decision to join a Common Market will be exogenous to
the model. 1 will assume that external political factors determine the decision of if and
when to join a Common Market. A lot of analysts argue that this assumption is not that
far from the truth. They argue that political reasons as opposed to economic ones play a
big role in the timing of Common Markets. The initial stages of what is now the

European Union is the example most often sited. Most analysts agree that the main
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motivation behind the establishment of the European Union was to avoid another
devastating war between Germany and France. Nevertheless, endogeneizing this
decision will be an interesting extension to this paper.

I will consider two distinct Common Market formation processes. In the first
case, all players are surprised by the formation of the Common Markets. This is not a
very realistic assumption but it is relatively easy to evaluate. In the second and more
realistic case, at some point regions become aware that some Common Markets are
politically feasible. For every period after that there is a constant probability A that the
Common Market will happen next period. That probability does not vary with time and
Common Markets can only happen once.

In both cases | will divide the impact of Common Markets into two parts. The
first will be the immediate one-time change in tariffs and the second will be the change in
the rate of decline of cooperative tariffs or the change in the future path of cooperative

tariffs.

I: Common Markets as a surprise

Assume that before the start of a given period t the number of regions goes down
from Rp=2 to R1=1E.| Specifying the number of regions will make the impact of Common
Markets easier to evaluate. All the results generalize to any change in the number of
regions. | will first distinguish between the immediate one time shock due to Common

Market formation and the change in the path of future tariffs.

* This will mean that according to 28 | am only going to consider cooperative tariffs less than 2.
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a) The immediate impact of Common Market formation

To evaluate the immediate effect we need to look at the impact of Common
Markets on each of the components of 32. Recall that the level effect of Common
Markets will not affect the trade liberalization process. | will therefore concentrate on the
growth effect.

From 29, lowering the number of regions will first of all increase the rate of
human capital accumulation from (1+0/2+06/2) % to (1+0) > when regions are cooperating
(Ucoop). From 32, observe that the impact of this will be to increase the cost of deviating
(V) making cooperation more likely.

In addition, it will increase the rate of human capital accumulation in the
punishment phase from (1+c/4+306/4) % to (1+0/2+06/2) . This increase in human
capital accumulation in the punishment phase will increase the welfare from autarky (Up).
From 32, observe that this will reduce the cost of deviating making cooperation less

likely.

Proposition 7: Reducing R will increase the immediate cost of deviating V..

Proof: 1) Show that Ucoop 2 Up . Assume Ugeop<Up. Then in equilibrium every region
can do better by reverting to autarky. This means that cooperation is not a subgame
perfect equilibrium. That is a contradiction.

2) The increase in the growth rate is higher in Uggop than Uy,

(1+0) 2 -(1+0/2+006/2) > >(1+0/2+06/2) ? -(1+0/4+306/4)

3) Reducing R therefore increases the Ucqop more than U, (they increase the high number

by more than the low number). QED
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Proposition 7 shows that Common Markets increase the cost of deviating just as the
market power effect suggests.

The next step is to examine what happens to the benefit of deviating. The
cooperating welfare for the same period will remain unchanged, U, because labor
decisions and human capital are already fixed for that period. However, this is not the

case with the period welfare from deviating, Up.

Proposition 8: A reduction in R will increase Vpy. (0Vp: /0R<0 for R=1)

Proof: Substitute 26 into V¢ (defined in 32) and differentiate with respect to R. QED

Proposition 8 again shows the market power effect of Common Markets. In other
words, Common Markets make for better deviators. The intuition behind Proposition 8 is
fairly simple. As regions become larger they have more to gain by deviating because that
deviation now affects a bigger market. Common markets, therefore, lead to an increase
in the deviating tariff, tpt, which in turn leads to an increase in the benefit from deviating.

As the market power effect suggests Common Markets increase both the benefit
and the cost of deviating. If the increase in cost dominates then cooperative tariffs will
decrease. Otherwise it will increase. This will depend on the parameter values and

especially on the discount factor o.

Proposition 9: The higher the value of & the more likely it is that Common Markets will

lower immediate tariffs.
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Proof: 1) First from 32 observe that Vp; is independent of &. This implies that

0Vpt /0R is also independent of &.

2) Show that 0V /0R is increasing in 8. From Proposition 7 0U¢y0, /0R>0U, /0R. From

the second part of the proof of proposition 7 the term multiplied by & in 0Ucoqp /0R iS
bigger than that in dU, /0R (from 31). This implies that dV. /dR is increasing in o.
3) Therefore the cost of deviating increases by more as & increases while the benefit

remains constant. This implies that more cooperation can be supported. QED

The intuition behind this result is relatively straightforward. Common Markets
increase the benefit and the cost of deviating. The benefit of deviating is realized right
away while the cost is incurred in the future. A high discount factor implies that the
future is more important to the regions, therefore, the increase in cost dominates. This
leads to more cooperation.

Proposition 9 also establishes a second result. Common Markets could lead to an

immediate increase or decrease in tariffs depending on the values of the parameters. For

example, if d(1+0)=1, dV, /0R will be infinite while 0V, /0R will be finite. No matter
what the other parameters are, Common Markets will lead to free trade in all possible

situations. Similarly if d(1+0)=0, dV. /0R =0 while dVp; /0R will be positive

(proposition 8). Therefore, in some cases all Common Markets lead to an immediate drop

in tariffs ((1+0) is high) while in others all Common Markets lead to an immediate

increase (6(1+0) is low).
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Equation 32 with R=R, gives the trade liberalization path before the Common
Market formation and 32 with R=R; gives the path after Common Market formation. The

impact of Common Markets on immediate tariffs at any time t is given by

1 i N S 1 1+ 06 o(1+00)?
. =5Z(5(1+0.)2) t+1 2__Bth( ( )9 )t ( ) 9
(1+ Tct) 1=0 (1+ Tct+1+i) 4 ahaO (1+ g + 0-7) 1- 5(1+ g + 0-7)2
2 2 2 2

(34)
Note that 34 is the same as 32 with R=1 except for the fact that the productivity gap by/a;
only grows at the slower rate corresponding to R=2. That is because for the previous t
periods without Common Markets it was growing at that rate. Let V,; be the right-hand
side of 34.
To compare the trade liberalization paths under the two regimes I will assume that

AV, (R,) 2 AV, (R,)
AV, = AV, (R,)

clt
(35)

The first condition ensures that the two trade liberalization paths only cross once. The

second ensures that the immediate impact curve and the trade liberalization path before

Common Markets only cross once. Both conditions are technical and they are sufficient

but not necessary for single crossing.

Proposition 10: The trade liberalization path after Common Markets, 1.«(R1), is steeper

than 1(Ro), the trade liberalization path before Common Markets. Also, the immediate

impact curve Ty is steeper than 1¢(Ro).

Proof: Note that the right hand side of 34 and that of 32 with R=R; are the same. Also

note that 0Vpy(R1)/014< 0Vpi(Ro)/0T¢. This means that for both 1(R1) and Ty it takes a
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larger decrease in tariffs to reduce the left-hand side of the relevant incentive by the same
amount as that in 1(Ro). From 35 notice that in both cases the change in the right-hand

side is bigger. Therefore, both paths are steeper than 1.«(Ro). QED

The intuition behind proposition 10 is the following. Recall that the productivity
gap is increasing faster after Common Markets. This means that at anytime t the increase
in the benefit of cooperation is higher after Common Markets. Also, after Common
Markets the benefit of deviating becomes less sensitive to tariff changes. This suggests
that it takes a larger change in tariffs after Common Markets to increase the benefit of
deviating by the same amount. These two effects combined suggest that the trade
liberalization path after Common Markets is steeper. In other words the benefit of
cooperation increases more after Common Markets and at the same time it takes a larger
decrease in tariffs to adjust for even the same change in the benefit of cooperation.

Now compare the immediate impact curve with the trade liberalization path
before Common Markets. The change in the productivity gap is the same. This is
because before Common Markets are formed the productivity gap grows at the slower
rate. It is only after regionalism that the higher growth is achieved. However, as soon as
Common Markets are formed the benefit of deviating becomes less sensitive to changes
in tariffs.. Recall that for the same change in the benefit of cooperation it takes a larger
change in tariffs to adjust. Therefore, the immediate impact curve is steeper than the
trade liberalization path before regionalism but flatter than that after regionalism.
Another property of the immediate impact curve is that if Common Markets happen at

time zero then the tariff at zero would be the same as that implied by the trade
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liberalization path after regionalism. This is because at that time the productivity gap is

the same for all three cases.

Proposition 11: The later a Common Market is established the more likely it is that it is
going to lead to a drop in immediate tariffs.
Proof: From proposition 10 the immediate impact curve is steeper than the trade
liberalization path before Common Markets. Then there are three possibilities.
1) The immediate impact curve starts above the trade liberalization curve but it is not
steep enough to intersect it before they both converge to their limits. However since the
immediate impact curve is steeper the difference between the two gets smaller with time.
This means that the later Common Markets are formed the smaller the immediate
increase in the tariffs would be.
2) The immediate impact curve starts below the trade liberalization curve. As time goes
on the immediate impact curve gets further away from the trade liberalization curve
because it is steeper. Therefore, the later the Common Markets are formed the higher the
immediate decrease in the tariffs would be.
3) The immediate impact curve starts higher than the trade liberalization curve but it is
steep enough to intersect it. Initially, the immediate impact curve is above the trade
liberalization curve but because it is steeper it gets closer and closer until eventually it
crosses and starts getting further away. So the later Common Markets happen the more
likely it is that they are going to lead to a decrease in immediate tariffs. QED

Figure 3 illustrates these results. The dotted line in all three panels represents the

immediate impact curve. It is not the path that cooperative tariffs will follow after
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jumping to that level. That is yet to be determined. Panel A shows the case where all
Common Markets no matter when they take place lead to an increase in tariffs (low ).
Panel B shows the case where no matter when Common Markets happen they lead to a
decrease in tariffs (high 8). Note that in this case the immediate impact curve and the
trade liberalization path before liberalization can never cross. This is because the
immediate impact curve is steeper and it starts below the trade liberalization curve. The
most interesting case is Panel C which presents the intermediate case. The early
Common Markets increase immediate tariffs while the late ones decrease tariffs.

The intuition behind proposition 11 is the following. Common Markets increase
the cost of deviating. They also increase the benefit of deviating. The former does not
vary with time but the latter does. The reason is pretty simple. In periods of deviation or
cooperation regions are still specializing. The only thing that changes with time is the
productivity gap which is only relevant in the punishment periods when regions have to
produce both goods.

Therefore, the key effect here will be the one on autarky welfare. As time goes on
the productivity gap increases, which reduces this welfare. The impact of Common
Markets on this welfare is proportional to this productivity gap. Therefore this impact
increases with the value of the productivity gap. As the productivity gap gets wider
Common Markets reduce this welfare more, which in turn means they increase the
benefit of cooperation more. This means that more cooperation can be supported through
time. In other words, cooperative tariffs are more likely to decrease with time as
Common Markets are formed. It is precisely dynamic results like Proposition 11 that can

only be achieved with the use of non-stationary dynamic trade liberalization models.

31



Point AEIin Panel C of Figure 3 is the point where the immediate impact is zero.
Common Markets before this point lead to an immediate increase in tariffs while those
after this point lead to an immediate fall. In this way the point A summarizes all the
relevant information on the immediate impact of Common Markets for this case. It is

therefore worthwhile to perform comparative statics on A and investigate its properties.

Proposition 12: A exists and is unique for the case in Panel C Figure 3.

Proof: From proposition 10 the immediate impact curve implied by 34 is steeper than the
trade liberalization path implied by 32 for R=R,. Also note that both curves are
monotonic, downward sloping and continuous. By assumption, in Panel C the limit of
the immediate impact curve is at least as low as that of the trade liberalization curve
before Common Markets. Therefore, by continuity, monotonicity and the fact that the

immediate impact curve is steeper, A exists and is unique. QED

Proposition 13: For the case in Panel C Figure 3:

1) An increase in d will shift A to the left.

2) Anincrease in o will shift A to the left.

3) Anincrease in 0 will shift A to the right.

4) An increase in Bhyo/ahye will shift A to the right.

Proof: 1) From 34 an increase in & will increase the right hand side (by argument 2 in

the proof for Proposition 9). That will lower the cooperative tariffs. Therefore at the

® Point A should not be thought of as the optimal time to have Common Market formation. That is because
there is a trade off between lower tariffs right now and how early we reach free trade. It might be that free
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previous point A the immediate impact is to lower tariffs. This and Proposition 12 imply
that the new point A will be to the left of the old point A.

2) From the right hand side of 34 an increase in o will increase Ucoop more than U,
therefore increasing the cost of deviating supporting more cooperation at the old point A.
This and proposition 12 imply that the new point A will be to the left of the old point A.
3) From 34 notice that an increase in 8 increases U, leaving everything else unchanged.
That decreases the cost of deviating leading to less cooperation at the old point A. This
and proposition 12 imply that the new point A will be to the right of the old point A.

4) From 34 an increase in Bhpo/ahy Will increase U, leaving everything else unchanged.
This decreases the cost of deviating leading to less cooperation at the old point A. This

and proposition 12 imply that the new point A is to the right of the old point A. QED

The intuition behind the first statement of proposition 13 is that increasing the
discount factor increases the impact of Common Markets on the cost of deviating. This is
because the cost of deviating is incurred in the future while the benefit is incurred right
away. A higher discount factor makes the future more important.

An increase in o will increase the rate of growth of human capital accumulation.
This will increase the value of future cooperation (Ucoqp) and the value of autarky (Up). It
will however increase the former more than the latter because in cooperation regions
specialize and more of the production is done internally, absorbing the full impact of the

increase in 0. That is not true in autarky because in that case more of the production is

done externally and the impact of o is neutralized by 6.

trade is achieved by having Common Markets as soon as possible since the rate of decline of tariffs is faster
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In addition an increase in 8 will diminish the difference between internal and
external knowledge. The productivity gap will not be growing as fast which in turn
means that the impact of Common Markets on the welfare from autarky will not be
diminishing as fast. The punishment phase will no longer be as severe. In that case the
increase in the cost of deviating because of the market power effect will be lower.

Finally, a decrease in the initial productivity gap (represented by an increase in
Bhpo/ahyg) will mean that at any future time the productivity gap is smaller. A smaller
productivity gap will mean that the increase in the welfare from autarky because of
Common Markets will be bigger. This is because punishments will not be as severe.
Devoting resources to the low productivity sector will not be as bad because of this
smaller productivity gap. This means that the increase in the cost of deviating because of

the market power effect is now lower leading to less cooperation.

b) The change in the path of cooperative tariffs due to Common Market formation

Common Markets will also change the path of tariffs after this initial one time
shock. From that point on cooperative tariffs will be determined by 31 with R=R;. Itis
exactly like starting the trade liberalization again with fewer regions and new initial
conditions be/ay with t” being the time the Common Markets where formed. In other

words the cooperative tariff path for any time t > t” will be determined by

1 )2 :52(5(1+0.+)2)i Tct+1+i _l&((l-i-o-e))t—t' 5(1+U)(1+00)

(1+Tct (:I'-'-Tct+1+i)2 4at' (1+U) 1_5(14_2-4_0-26)2

(36)

with bigger regions.
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From proposition 10 the trade liberalization path is steeper for R=R; than R=R,. This
identifies the last part of the puzzle. After the initial immediate shock tariffs will start
falling faster according to 36. The intuition behind this is that the productivity gap grows
faster after Common Markets are formed. This is because fewer regions means that a
larger proportion of World production is produced internally, leading to faster growth in
the comparative advantage sector. That increases the productivity gap faster and makes
punishments more severe faster. Therefore cooperative tariffs start falling faster.

Figure 4 illustrates the situation for the intermediate case shown in Figure 3
(Panel C). The dotted line as in Figure 3 represents the immediate impact. A couple of
examples of the path of cooperative tariffs for different cases (t’=t; and t’=t;) are shown.
It is important to note that these paths are steeper than the previous path. Recall that
these represent the trade liberalization process described in section 4 with R=R; and
different initial conditions by/as.

All the panels in Figure 3 illustrate another interesting point. The immediate
impact of the Common Market formation will lead to tariffs higher than those that would
be observed if the process was started with R=R; from time zeroE! The reason for this is
that if Common Markets happen in period t, bi/a; will be more than if we had t periods
with R=Ry. Therefore, starting with R regions for t periods will lead to a lower

productivity gap which would lead to a lower cost of deviating thus leading to less

cooperation.

I1: Common Markets as a three-stage process

® Except the case where Common Markets are formed at time zero.
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In this section, I will assume that Common Markets formation is a more
complicated process. Assume that in period t regions become aware that some Common
Markets are politically feasible. From that point on the probability that Common Markets
will happen next period is A. This probability is constant through time. As above
Common Markets happen because of reasons exogenous to the model. Common Markets
can only happen once and the number of home and foreign regions remains symmetric
before and after the Common Market. All agents are assumed to be risk neutral.

This new game can now be divided into 3 stages. In stage 1 regions are unaware
of the possibility of Common Market formation. There are R, of each type of regions
and these regions play the dynamic tariff game described in the previous section. In the
second stage there are still Ro regions of each type but regions now anticipate the
possibility of future Common Market formation. In stage 3 Common Markets happen
and there are now only R regions of each type. Regions now play the infinitely repeated
game described in the previous section but with a fewer number of regions. Again, I will
distinguish between the one-time immediate impact of Common Market formation from

the change in the future path of cooperative tariffs.

a) The immediate impact of Common Market formation

In all three stages regions pick the most cooperative tariff that balances the cost of
deviating with the benefit of deviating. For stage 3 that will be given by equation 32 with
R=R;. For stage 1 it will be given by 32 again but in this case R=R,. These will define
two series of tariffs {1} and {1’} each having the properties described in proposition

5. In other words, these two sequences are both decreasing with time.
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Now consider the tariff setting process in stage 2. Let Zy (t*>t) be the discounted
welfare from cooperating from period t*+1 onwards. The equilibrium tariffs for this

stage will be defined by

TDt*RO _ T —
@+ Tpu)A+ T ) + (R —D(A+Tp)°  (A+T,)°
R —
50+ 2 +00 a1 o0)
7 21 Py, ( (1+06) )t* Ry R,
" 4ah o R, -1 2R, -1

0 1+ 40007 1-51+-2 +06

)2
R, R, 2R, 2R,

(37)
Notice that this is the same as the relevant equation in stage 1 except from Z. Equation
37 gives the immediate impact of Common Market formation if t*=t. To characterize the
sequence of tariffs in this stage {T.°} we need to consider two separate cases with the
latter being steeper than the former.
Case 1
In the first case assume that at the time we switch from stage 1 to stage 2 the

cooperative tariffs with Ry regions are less than those with R, regions.

Proposition 14: In case 1, there will be a fall in immediate tariffs as we move from stage
1 to stage 2.

Proof: 1) Show that Z; is higher than U¢yo, With R=Ry.

In stage 2, governments know that eventually stage 3 will happen. In stage 3, cooperative

welfare is Ugoop With R=R;. By assumption this is higher than Ugyop With R=Ro. This
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higher welfare will be receiving a positive weight in Z;. Z; will therefore be a weighted
average of the two U, and therefore bigger than the smaller of the two.

2) Since the only difference between 32 and 37 is replacing Ucoop With Z; and Z; is higher
apply the argument in proposition 5 (i.e. cost of deviation increases more than benefit).

Cooperative tariffs are therefore lower. QED

Proposition 14 suggests that there will be an immediate fall in tariffs when we
shift from stage 1 to stage 2.

The next thing to consider is what happens as we move from stage 2 to stage 3.

Unfortunately not a lot can be said about this case. To show that, observe that the only
difference between 34 and the equation for stage 3 is Z+ By assumption we know that
32 with R=R, (stage 1) gives higher cooperative tariffs than 32 with R=R; (stage 3).
Now compare Z with the cooperative welfare in stage 3. Proposition 14 shows that Z
is higher than the welfare in stage 1 but lower than that in stage 3. The change in the cost
of deviating as we move from stage 2 to stage 3 is therefore less than the change in
moving from stage 1 to stage 3 directly. Therefore the increase in the benefit of deviating
from stage 2 to stage 3 is the same but the increase in the cost is lower. Since we don’t
know the relative values of these we can only conclude that tariffs could go either up or
down as we move from stage 2 to stage 3.

Figure 5 demonstrates the result. So tariffs in stage 2 can either fall to an

intermediate level between those in stages 1 and 3 or alternatively fall below those in
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stage 3. Which one of the two cases actually happens will depend on how long stage 2

is-
Case 2

Now consider the case where T is lower than T, at the time we switch from
stage 1 to stage 2. This case is a lot more complicated. In this case we can not claim that
tariffs in stage 3 are higher than tariffs in stage 1. This is because the situation could be
reversed by the time we move into stage 3. In other words, stage 3 happens much later
than the end of stage 1. As shown proposition 11 this might mean that in this later time
period stage 3 tariffs are less than stage 1 tariffs. Because of this possibility we can not
say if future cooperative welfare will go up or down so we can not say anything about
Z. All conceivable combinations of tariffs are possible including one where tariffs jump
up as we move from stage 1 to stage 2 only to jump further up as we move from stage 2
to stage 3. In this case A must be very high so that the duration of stage 2 is small enough
not to reverse the relationship between stage 1 and stage 3 tariffs. This extreme case is

illustrated in Figure 6.

Proposition 15: The later the start of stage 2 happens the more likely it is that case 1 is
true.

Proof: This is a corollary of proposition 11. What distinguishes case 1 from case 2 is the
fact that 1(R=R1)< 1«(R=Ro). Proposition 11 shows that this is more likely to happen

late in the trade liberalization process (which corresponds exactly to stage 1). QED

" The same argument as that in proposition 5 can be made. The independence of the probability of moving
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Proposition 15 generalizes proposition 11 for the more complicated Common Market
formation process. In other words the later Common Markets become feasible the more
likely it is that they will lead to an immediate fall in tariffs.

Figure 7 illustrates the results. The dotted line represents the immediate impact of
Common Markets becoming feasible (i.e. going from stage 1 to stage 2). Figure 7
corresponds to Figure 3 Panel C. As in that case we can define point A as the point

where moving from stage 1 to stage 2 leaves tariffs unchanged.

Proposition 16: Point A exists and is unique.

Proof: Note that the immediate impact curve implied by 36 and the trade liberalization
path implied by 32 with R=R, are both decreasing, continuous and monotonic. From
proposition 15 note that for early t the immediate impact curve is above the trade
liberalization curve and for late t it is below. By continuity and monotonicity point A

exists and is unique. QED

Proposition 16 generalizes the results of proposition 12 to this more complicated

Common Market formation process.

Proposition 17: For the two-stage Common Market formation process:
1) An increase in d will shift A to the left.

2) Anincrease in o will shift A to the left.

from stage 2 to stage 3 means that Z.~ does not change with time. The only thing that changes with time is
of course the effect on autarky welfare.
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3) Anincrease in 0 will shift A to the right.

4) An increase in Bhyo/ahye will shift A to the right.

Proof: 1) From 37 an increase in & will increase the right hand side. An increase in o
will increase both Z; and Up. It will however increase Z; more since the growth rates it
multiplies in Z; are higher. That will lower the cooperative tariffs at the old point A.
Therefore at the previous point A the immediate impact is to lower tariffs. This and
Proposition 16 imply that the new point A will be to the left of the old point A.

2) From the right-hand side of 37 an increase in o will increase Ucoqp more than U,
therefore increasing the cost of deviating supporting more cooperation at the old point A.
This and proposition 16 imply that the new point A will be to the left of the old point A.
5) From 37 notice that an increase in 6 increases U, leaving everything else unchanged.
That decreases the cost of deviating leading to less cooperation at the old point A. This
and proposition 16 imply that the new point A will be to the right of the old point A.

6) From 37 an increase in Bhyo/ah,o will increase U, leaving everything else unchanged.
This decreases the cost of deviating leading to less cooperation at the old point A. This

and proposition 16 imply that the new point A is to the right of the old point A. QED

Proposition 17 generalizes the results of proposition 13 for the more complicated three-

stage Common Market formation process.

b) The change in the path of cooperative tariffs due to Common Market formation
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In this three-stage Common Market formation process we need to characterize the
path for the tariffs in stage 2 and stage 3. Note that the path for stage 3 will be the same
as that followed by tariffs in the simpler Common Market formation process of the
previous section. All the results there in that section generalize. Specifically tariffs fall
faster in stage 3 than stage 1 (Proposition 10).

To complete the picture we need to characterize the path for stage 2. The rate of
decrease of cooperative tariffs depends on the rate of decrease in U,. From 37 notice that
U, is the same for stages 1 and 2 and therefore its rate of decline is the same. All else
being equal the rate of decline in stage 2 will be the same as in stage 1.

Figure 8 summarizes these results. The dotted line is again the immediate impact
in moving from stage 1 to stage 2. The paths are shown for two possible time periods for
the start of stage 2, t; and t,. In conclusion, all the results obtained from the simple
Common Market formation process generalize to this more complicated and more

realistic process.

6: Results and intuition

The last section has established the following results:
1) Common Markets will lead to a one-time shock in tariffs and will also change the
trade liberalization path after their formation.
2) Common Markets can lead to an increase or decrease in the immediate tariffs
depending on the parameters. (Proposition 9).
3) Common Markets are more likely to lead to a fall in immediate tariffs if they happen

later rather than earlier in the trade liberalization process (Propositions 11 & 15).
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4) Comparative statics:

(a) The higher the discount factor the earlier Common Markets lead to a decrease
in immediate tariffs

(b) The higher the rate of technology transfer o the earlier Common Markets lead
to a decrease in immediate tariffs.

(c) The bigger the difference between the efficiency of internal and external
technology transfer (the lower the value of 8) the earlier Common Markets
will lead to a decrease in immediate tariffs.

(d) The bigger the initial productivity gap (the higher the value of fhb0/aha0) the
earlier Common Markets will lead to a decrease in immediate tariffs.
(Propositions 13 & 17).

5) The rate of decline of tariffs increases after Common Market formation (Proposition

10).

These results prove that if regionalism is viewed in its proper context, that of a
non-stationary dynamic trade liberalization model, its impact will differ through time. In
other words, not all Common Markets are created equal.

The most important result about the one-time immediate effect of Common
Markets is that later Common Markets are more likely to lead to a decrease in tariffs than
earlier ones. This is an important result and is a major contribution to the literature, since

it illustrates the dynamic implications of Common Markets. In other words, the impact of
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Common Markets varies with timeE.I This is precisely the reason why we need to look

into this issue in the context of a non-stationary context.

The intuition behind this result is the following. Common Markets affect the
model by increasing the rate of human capital accumulation. That of course increases
both the cost and the benefit of deviating as the market power effect suggests. the impact
on the benefit of deviating does not vary with time. This is because in periods when we
have either cooperation or deviation, regions are still specializing. The only variable that
changes with time is the productivity gap between the two sectors which only affects
autarky welfare since that is the only case when both goods are produced by both regions.

Over time, the impact on autarky welfare diminishes. Since the effect of this
impact is to reduce the increase in the cost of deviating, over time this decrease is lower
and the impact on the cost of deviating increases. This of course tips the balance in favor
of cooperation making Common Markets more likely to decrease immediate tariffs.

But why is the impact of Common Markets on the punishment welfare
diminishing through time? By making the regions bigger Common Markets increase the
rate of human capital accumulation in all cases even in the autarky case. This welfare
diminishes with timeEIbecause the productivity gap between the two sectors widens.
Recall that autarky requires switching some production to the non-comparative advantage
good. As this welfare diminishes with time the impact of Customs Unions is also going to
diminish with time proportionately. For example, if Common Markets increase this
welfare by 10%, 10% of a high welfare will be more than 10% of a low welfare.

Therefore, the impact of Common Markets on autarky welfare diminishes with time.

& Time is not a state variable however. The impact of Common Markets depends on the state variable,
which is the state of human capital, which in turn changes with time.
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Another way of thinking about this result is the following. The rate of growth of
human capital accumulation is higher the bigger the regions are. Therefore for a given
increase in the productivity gap, tariffs will fall more under a regime with big regions
(result 5). As time goes on with the smaller regions the productivity gap increases and
some slack is created in the incentive constraint for the same gap with bigger regions.
The later the switch from smaller regions to bigger regions takes place (the formation of
Common Markets), the bigger the change in the productivity gap will be and the bigger
the accumulated slack will be. This will lead to a bigger one-time shock in the form of
lower tariffs. Since the cooperative tariffs for bigger regions start out higher (Figure 3
Panel C) this fall in tariffs might not be enough to drop tariffs below those in the small
region regime.

Results 1 and 4 are interrelated. 1 suggests that is entirely possible that Common
Markets could increase or decrease immediate tariffs depending on the parameters. 4
shows how those parameters affect the impact of Common Markets on immediate tariffs.
An increase in the discount factor makes the time needed to get a decrease in tariffs
shorter. Recall that the impact of Common Markets on the cost of deviating is in the
future while the impact on the benefit is realized immediately. The trade off between
those two will depend on the discount factor. A low discount factor will favor the impact
on the benefit therefore making cooperation less likely. The reverse is true if the discount
factor is high.

The same is true of an increase in the rate of technology transfer. Increasing this
increases the value of specialization since specialization now leads to even higher

growth. This will make the punishment phase more severe. The impact of Common

® The normalized version of this welfare is what’s actually decreasing with time.

45



Markets on the cost of deviating will increase since it impacts a much higher number
making cooperation more likely. The reverse is true of an increase in 6. This will reduce
the benefits of specialization because the difference between internal and external
technology transfers is smaller. This will make punishments less severe and the impact
of Common Markets on the cost of deviating smaller leading to less cooperation.

Finally, the bigger the initial productivity gap the earlier Common Markets will
lead to a decrease in immediate tariffs. The larger the initial productivity gap is the larger
the productivity gap will be at any time. This means that reverting to autarky is much
more severe. Therefore, the impact of Common Markets on autarky is diminished
leading to a bigger overall impact on the cost of deviating. This tips the balance in favor
of more cooperation. Recall that Common Market formation is like starting a trade
liberalization process with R=R; with different initial conditions.

On top of this effect on immediate tariffs, Common Markets increase the rate of
decline of tariffs after their formation. The intuition behind this is that with bigger
regions the productivity gap grows faster. This is because regions now produce a larger
share of the good at home so specialization is more valuable and leads to a higher growth
rate in human capital accumulation. Since the productivity gap determines the rate of
change of tariffs by making reversion to autarky increasingly more severe, Common

Markets lead to a steeper decline in tariffs.

7: Conclusion

The paper examines the impact of Common Market formation in the context of a

non-stationary dynamic model of trade liberalization and compares the results to the
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existing literature. The main contribution is to examine how the impact of Common
Markets varies through time. The key results of the model are that the later Common
Markets happen the more likely it is that they will lead to a drop in immediate tariffs and
that the rate of decline of tariffs increases after their formation. The first result is in
complete agreement with previous work by the author based on a completely different
trade liberalization model. Also, the result that a higher discount factor makes it more
likely that Common Markets are going to lower immediate tariffs, a result first reported
by Bagwell and Staiger and later by the author, was confirmed.

The results support the view that it is essential to study the impact of regionalism
on trade liberalization using non-stationary dynamic trade liberalization models. Only
then can one investigate the full impact of regionalism. It should not be a surprise that
these effects are dynamic, or in other words change depending on when regionalism
happens.

The scope of this paper was pretty limited to addressing the impact of Common
Markets on trade liberalization. To keep things simple the formation of Common
Markets was exogenous to the model. A natural extension will be to relax that
assumption and make the decision to join a Common Market endogenous. Another
possible extension would be to investigate what happens if Common Markets between
regions of different types are allowed. Finally, one can relax the assumption that there
are only two traded goods and allow each region to have a comparative advantage in a

good and have monopolistic competition with other regions.

47



References

Kyle Bagwell and Robert Staiger — “Multilateral tariff cooperation during the
formation of Free Trade Areas”, International Economic Review, May 1997°,

Kyle Bagwell and Robert Staiger — “Multilateral tariff cooperation during the
formation of Customs Unions”, Journal of International Economics, February 1997°.
Kyle Bagwell and Robert Staiger — “An economic Theory of GATT”, American
Economic Review, March 1999.

Jagdish Bhagwati — “Protectionism”, MIT Press, 1988.

Jagdish Bhagwati — “The World Trading System at Risk”, Princeton University Press,
1991.

Jagdish Bhagwati and Arvind Panagariya (eds) — “The Economics of Preferential
Trade Agreements”, AEI Press, 1996.

Michael Devereux — “Growth, Specialization and Trade Liberalization”, International
Economic Review, 1997.

Costas Hadjiyiannis — “The effects of Customs Unions on the process of multilateral
trade liberalization: The importance of timing”, Uw-Madison, Unpublished 1998.
Paul Krugman — “Is bilateralism bad?”, in Helpman and Rasin (eds) “International
Trade and Trade Policy”, MIT Press, 1991, pp. 9-23.

Robert Lawrence — “ Regionalism and the WTO: Should the rules be changed?”, in
Jeffrey Schott (ed) “The World Trading System: Challenges Ahead”, Institute for
International Economics, 1996.

Philip Levy — “A Political Economic Analysis of Free Trade Agreements”, American

Economic Review, September 1997 p. 506-5109.

48



Luis Rivera-Batiz and Paul Romer — “Economic Integration and Endogenous
Growth”, Quarterly journal of Economics, May 1991.

Raymond Riezman — “Can Bilateral Trade Agreements Help Induce Free Trade?”,
Working Paper, 1997.

Robert Staiger — “A Theory of Gradual Trade Liberalization”, in Levinsohn, Deardorf
and Stern eds., New Directions in Trade Theory - Studies in International Trade
Policy, University of Michigan Press, 1995, p. 249-284.

Scott Taylor — “Trade and Trade Policy in Endogenous Growth models: A Review
and Suggestions for Research”, 1996.

Scott Taylor — “Once-off and Continuing Gains from Trade”, Review of Economic

Studies, 1994.

49



Figure 1

Good 1

Price that would cause specialization

>

Good 2

Figure 2
A
Good 1
time increases

>

Good 2

50



Figure 3

. A . A

time > time >

PANEL A PANEL B

time>

PANEL C

51



Figure 4

. A

\

\\V\ immediate impact

AN
N

T. after Common Markets

—p
ty t, time
Figure 5
A A
TC TC

> >
Stagel Stage2 Stage3 time Stagel  Stage2 Stage3 time

52



Figure 6

S~

Stagel Stage2 Stage 3 tinﬁ

Figure 7

A

A

\

\
N
N

ty té time

53



SELECTED RECENT PUBLICATIONS

Bertaut, C. and Haliassos, M,. "Precautionary Portfolio Behavior from a Life - Cycle
Perspective"”, Journal of Economic Dynamics and Control, 21, 1511-1542, 1997).

Caporale, G. and Pittis, N. "Causality and Forecasting in Incomplete Systems"”, Journal of
Forecasting, 1997, 16, 6, 425-437.

Caporale, G. and Pittis, N. "Efficient estimation of cointegrated vectors and testing for causality
in vector autoregressions: A survey of the theoretical literature”, Journal of Economic
Surveys, forthcoming.

Caporale, G. and Pittis, N. "Unit root testing using covariates: Some theory and evidence", Oxford
Bulletin of Economics and Statistics, forthcoming.

Caporale, W., Hassapis, C. and Pittis, N. “Unit Roots and Long Run Causality:
Investigating the Relationship between Output, Money and Interest Rates”.
Economic Modeling, 15(1), 91-112, January 1998.

Clerides, K., S. "Is Learning-by-Exporting Important? Micro-Dynamic Evidence from
Colombia, Morocco, and Mexico." Quarterly Journal of Economics 113(3), pp. 903-
947, August 1998, (with Lach and J.R. Tybout).

Cukierman, A., Kalaitzidakis, P., Summers, L. and Webb, S. "Central Bank Independence,
Growth, Investment, and Real Rates", Reprinted in Sylvester Eijffinger (ed),
Independent Central Banks and Economic Performance, Edward Elgar, 1997, 416-
461.

Eicher, Th. and Kalaitzidakis, P. “The Human Capital Dimension to Foreign Direct
Investment: Training, Adverse Selection and Firm Location”. In Bjarne Jensen and
Kar-yiu Wong (eds), Dynamics,Economic Growth, and International Trade, The
University of Michigan Press, 1997, 337-364.

Gatsios, K., Hatzipanayotou, P. and Michael, M. S. "International Migration, the Provision of
Public Good and Welfare", Journal of Development Economics, 60/2, 561-577, 1999.

Haliassos, M. "On Perfect Foresight Models of a Stochastic World", Economic Journal, 104,
477-491, 1994.

Haliassos, M. and Bertaut, C., "Why Do So Few Hold Stocks?", The Economic Journal, 105,
1110- 1129, 1995.

Haliassos, M. and Tobin, J. "The Macroeconomics of Government Finance", reprinted in J.
Tobin, Essays in Economics, Vol. 4, Cambridge: MIT Press, 1996.

Hassapis, C., Pittis, N. and Prodromidis, K. "Unit Roots and Granger Causality in the EMS Interest
Rates: The German Dominance Hypothesis Revisited”, Journal of International Money and
Finance, pp. 47-73, 1999.

Hassapis, C., Kalyvitis, S., and Pittis, N. *“Cointegration and Joint Efficiency of International
Commodity Markets”, The Quarterly Review of Economics and Finance, Vol 39, pp. 213-
231, 1999.



Hassapis, C., Pittis, N., and Prodromides, K. “EMS Interest Rates: The German
Dominance Hypothesis or Else?” in European Union at the Crossroads: A Critical
Analysis of Monetary Union and Enlargement, Aldershot, UK., Chapter 3, pp. 32-54,
1998. Edward Elgar Publishing Limited.

Hatzipanayotou, P. and Michael, M. S. "General Equilibrium Effects of Import Constraints
Under Variable Labor Supply, Public Goods and Income Taxes", Economica, 66, 389-
401, 1999.

Hatzipanayotou, P. and Michael, M. S. “Public Good Production, Nontraded Goods and
Trade Restriction”, Southern Economic Journal, 63, 4, 1100-1107, 1997.

Hatzipanayotou, P. and Michael, M. S. "Real Exchange Rate Effects of Fiscal Expansion
Under Trade Restrictions”, Canadian Journal of Economics, 30-1, 42-56, 1997.

Kalaitzidakis, P. "On-the-job Training Under Firm-Specific Innovations and Worker
Heterogeneity", Industrial Relations, 36, 371-390, July 1997.

Kalaitzidakis, P., Mamuneas, Th. and Stengos, Th. “European Economics: An Analysis
Based on Publications in Core Journals.” European Economic Review,1999.

Lyssiotou, P., Pashardes, P. and Stengos, Th. “Testing the Rank of Engel Curves with
Endogenous Expenditure”, Economics Letters, 64, 1999, 61-65.

Lyssiotou, P., Pashardes, P. and Stengos, Th. "Preference Heterogeneity and the Rank of
Demand Systems", Journal of Business and Economic Statistics, Vol 17, No 2, April
1999, 248-252.

Lyssiotou, Panayiota, "Comparison of Alternative Tax and Transfer Treatment of Children
using Adult Equivalence Scales”, Review of Income and Wealth, Series 43, No. 1 March
1997, 105-117.

Mamuneas, T.P. (with Demetriades P.). “Intertemporal Output and Employment Effects of
Public Infrastructure Capital: Evidence from 12 OECD Economies”, Economic Journal,
forthcoming.

Mamuneas T.P. (with Kalaitzidakis P. and Stengos T.). “A Nonlinear Sensitivity Analysis of
Cross-Country Growth Regressions”, Canadian Journal of Economics, forthcoming.

Mamouneas T.P. (with Bougheas S. and Demetriades P.).”I'nfrastructure, Specialization and
Economic Growth”, Canadian Journal of Economics, forthcoming.

Mamuneas, Theofanis P. “Spillovers from Publicly — Financed R&D Capital in High-Tech
Industries”, International Journal of Industrial Organization, 17(2), 215-239, 1999.

Mamuneas, T. P. (with Nadiri, M.1.). “R&D Tax Incentives and Manufacturing-Sector R&D
Expenditures”, in Borderline Case: Interntational Tax Policy, Corporate Research and
Development, and Investment, James Poterba (ed.), National Academy Press, Washington
D.C., 1997. Reprinted in Chemtech, 28(9), 1998.



Michaelides, A. and Ng, S. “Estimating the Rational Expectations Model of Speculative
Storage: A Monte Carlo Comparison of three Simulation Estimators”, Journal of
Econometrics, forthcoming.

Pashardes, Panos. “Equivalence Scales in a Rank-3 Demand System”, Journal of Public
Economics, 58, 143-158, 1995.

Pashardes, Panos. “Bias in Estimating Equivalence Scales from Grouped Data”, Journal of
Income Distribution, Special Issue: Symposium on Equivalence Scales, 4, 253-264,
1995.

Pashardes, Panos. “Abstention and Aggregation in Consumer Demand”, Oxford Economic
Papers, 46, 502-518, 1994 (with V. Fry).

Pashardes, Panos. “Bias in Estimation of the Almost Ideal Demand System with the Stone
Index
Approximation”, Economic Journal, 103, 908-916, 1993.

Pashardes, Panos. “What Do We Learn About Consumer Demand Patterns From Micro-
Data?”, American Economic Review, 83, 570-597, 1993 (with R. Blundell and G.
Weber).

Pashardes, Panos. “Non-Linearities and Equivalence Scales”, The Economic Journal, 103,
359-368, 1993 (with R. Dickens and V. Fry).

Spanos, Aris " Revisiting Date Mining: "hunting” with or without a license”, forthcoming
Journal of Methodology, July 2000.

Spanos, Aris. "On Modeling Heteroscedasticity: The Student's t and Elliptical Linear
Regression Models", Econometric Theory, 10, 286-315, 1994.

Spanos, Aris. "On Normality and the Linear Regression Model", Econometric Reviews, 14,
195-203, 1995.

Spanos, Aris. "On Theory Testing in Econometrics: Modeling with nonexperimental Data",
Journal of Econometrics, 67, 189-226, 1995.



	Common Markets and Trade Liberalization
	Costas Hadjiyiannis
	Department of Economics,
	University of Cyprus
	April 1999
	Abstract
	This paper expands on previous work by the author on the effects of regionalism on the speed of trade liberalization.  Trade liberalization is essentially a cooperative non-stationary dynamic process and it is on the basis of such a model that the impact
	1:  Introduction
	2: The model
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8

	Disc-Pprs.99.pdf
	SELECTED RECENT PUBLICATIONS

	9913-cover.pdf
	Discussion Paper 99-13

	lastpages.pdf
	SELECTED RECENT PUBLICATIONS


