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Abstract

This paper investigates the effects of China's accession to the WTO on the
international income inequality. China sWTO entry is expected to liberalize trade between
the South (China) and the North (the Americas and EU). While empirical studies suggest that
trade liberalization generates income convergence and reduces the per capitaincome gap
between the poor and rich countries, China s WTO entry is shown to have an ambiguous
effect on the income gap between the two regions. Similarly, trade liberalization by either
region increases welfare of both regions, and does not necessarily reduce the gap in “red
income” or utility.
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China sWTO Accession and Income Inequality

[. Introduction

After aministerial meeting in Doha, Qatar, China became an official member of the
World Trade Organization (WTO) amonth later on December 11, 2001. China sWTO
accession is expected to boost both the US-China and EU-China bilateral trade volumes.
Both Chinaand its trading partners are expected to benefit from China s expanding rolein
world trade. For instance, lanchovichina, Martin and Fukase (2000) report that China s share
of world exports will rise from 3.7 percent in 1995 to over 6.3 percent in 2005. If population
isaguide, in the long run China s share of world exports may converge to its population
share. However, little attention has been paid to the impact of trade expansion on the income
gaps between high income countries and low income LDCs. Will such unprecedented trade
liberalization shrink the income gap between industrial countries of Europe and the Americas
and China?

There are two schools of thought regarding the effect of trade liberalization on
international income inequality. Some have asserted that trade will tend to cause greater
international inequalities between countries (Prebisch,1950; Singer, 1950, Myrdal, 1956). In
contrast, Adam Smith envisioned the possibility in which trade between arich country and a
poor country leads to income convergence (Elmslie, 1994). Recent empirical studies also
suggest that trade promotes income convergence. Rassekh and Thompson (1998) argue that
since trade tends to equalize factor prices, per capitaincome can differ between countries
primarily because of differencesin capital-to-labor ratios.[| Choi (2001) investigated the
impact of neighbor-immiserizing growth in amodel of three trading blocs. Chao and Y u

(1997) dso investigate the long run impacts of trade liberalization through relaxation of
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guantity restrictions. Chao, Chou, and Y u (2001) analyzed the effect of trade liberalization
through export duty rebates.

The purpose of this paper isto investigate whether China’' s entry into the WTO will
deepen or reduce international inequality between the rich countries and China. This paper
devel ops a two-country, two-good, two-factor, general equilibrium model within the North-
South framework, and analyzes the impacts of trade liberalization on the income gap between
the two regions. China (the South) is assumed to be abundant in labor and the North in
capital. Two competing measures of national income are used to examine the effects of trade
liberalization: national income and real income.

Section 2 develops the basic model. Section 3 investigates how trade liberalization
affects the terms of trade and trade volumes, while Section 4 deals with the effects of trade

liberalization on national incomes and welfare. Section 5 contains concluding remarks.

2. The Basic Model

We investigate the impacts of China’'s WTO accession within the North-South
framework. The world consists of two trading blocs, the North (EU and the Americas) and
the South (Chi na).EIChi na and the South are used interchangeably. We employ the following
assumptions:

(1) The South (China) consists of N identical workers who are also consumers.

(2) Two factors, capital K and labor N, are used to produce two goods, the exportable Z
and theimportable Y.

(3) Theexportable Z isthe numéraire, and the domestic price and the foreign price of the

exportable are equal to unity.



(4) The South isabundant in labor, whereas the North is abundant in capital. Both
regions have identical production technologies, and no factor intensity reversal occurs.

(5 Factorsare fully employed and are mobile between sectors.

(6) Perfect competition prevailsin product and factor markets.

It isimportant to note that factor price equalization is not assumed in this paper.
However, since no factor intensity reversal occurs, each region exports the product that
intensively uses its abundant factor.

Let Z and Y denote the domestic production of the exportable and the importable,
respectively. Variables of the North are denoted by lowercase letters. Asin the standard

Heckscher-Ohlin model, the relationships between input and output are written as:

g Z +ayY =K,

aZ+ayY =N,
where g;; is the input-output coefficient representing the amount of input i used to produce
one unit of product j, i = K, N, andj = Z, Y. Production possibilities of the two regions are

given by

Z=F(),

z=1(y).
There is no uncertainty in the product prices, and producers are assumed to observe the world
price P* and the domestic prices P and p.
In the South, consumer preferences are represented by a monotone increasing and

guasiconcave utility function, U =U (C, X),where C and X denote domestic consumption of



the exportable and the importable, respectively. Similarly, consumer preferences of the

North are denoted by u =u(c, x). Budget constraints of consumers are:

PC+X =1,

pc+ X =1,
where P and p are the domestic prices of the Y good, and | and i denote— in terms of the
numeraire—consumer income of the South and the North, respectively. Thefirst order
conditions for optimal consumptionare U. /U, =Pand u_/u, = p. Let C=C(P,I) and
X = X (P, ) denote the demand for the importable and the exportable. We assume that both

goods are normal in al countries. That is, in the South, dC/dl > 0 and dX/0l > 0. Demands
for the two goods, ¢ = c(p,i) and x = x(p,i) of the North are similarly defined. The indirect

utility function can be written as

V =U[C(P, 1), X(P,1)],

v=ule(p,i), x(p,i)].

Assume that the home government restricts trade by imposing atariff T= P - P* on
imports. In practice, export taxes are rarely used. Since the exportable good is used as a
numeéraire in our analysis, we invoke Lerner’s symmetry theorem that the export tax and
import tariff are equivalent in that they have identical effects on trade. Thus, we use the
export tax t on exports g for the North. Since the North imposes an export tax, the world
price, P* = p + t, and the export price of Y in the North can deviate from its domestic price p.

The import demand function of Chinais

Q(P, 1) = X(P,1)=Y(P), D



which implies Q, = X, where subscripts denote partial derivatives. Similarly, the North's

export supply function is:

a(p,i) = y(p) =x(p,i). )

In the South, the government revenue from trade taxes is

G=TQ,
where T is a specific tariff. Following the convention, we assume that the tariff revenueis

rebated to the consumer. Consumer income in Chinaiswritten as

| =Z+PY +TQ.
Total revenue Z + PY isdistributed to factors, and is equal to factor income,
Z+PY+TQ=WL+RK,

Including the tariff revenue, the indirect utility functions can be written as
V(P,1)=V[P,Z +PY +TQ(P,1)],

)
v(p,i) =V p,z+ py +tq(p,i)].

Let the domestic price of the importable in Chinabe

P=P* 4T,
where T is the specific tariff. Note that in [1)]an increase in T changes consumer income,

| =Z +PY +TQ, which in turn affects China simport demand. Substituting consumer

incomeinto [1)]gives

Q=X[P*+T,Z +(P* 4T)Y +TQ(P,1)] -Y(P* ) =Q(P*,T), 4



where Q(P*,T) isnow the reduced-form import demand function in terms of P* and T, and
it reduces to the usual import demand function Q(P) in the absence of atariff. Specific tariff
rates, T and t, are assumed fixed.

Export taxes are rarely used in the real world. However, they are equivalent to export
guotas, which have been used more often. Export quotas were used by OPEC during the
1970s, and again recently, raising the price of oil dramatically. To facilitate our analysis, we
invoke Lerner’s Symmetry Theorem that export taxes and import tariffs are equivalent in that
they have identical effects on trade. We assume that the North imposes an export tax
t=P* - p.ElDomestic price of Yinthe Northisp=P* -t. From q(p,i) =y(p) -

X[(p,z+ py+ta)], we get

q=y(P*-t) -X{P* +t,z+(P* )y +q(p,i)] =q(P*,t). ©)

The market clearing condition for China'simportable good is:

Q(P*,T) =q(P*.1), (6)

where q(P*, t) isthe North’s export supply of Y.

3. China’s Entry into the WTO and the Terms of Trade

In this section we investigate the effects of China’'s entry into the WTO on the terms
of trade. We first examine how various parameters affect China s reduced import demand

function in[(4)] Differentiating [(4)]with respect to T, we get

0Q , Q0
— =X, -Y'+X +Q +T —r,
aT ° 'ﬁ( Q aTH

where Xp isthe slope of the Marshallian demand curve, and Y ' is the slope of the supply

curve.



Let X = X, + XX, (< 0) bethe slope of the compensated demand curve. Then

U_ 1
a_Q:u<o

7
oT  1-TX, )
Intuitively, thisimplies that an import tariff shifts the import demand curve to the left.
Differentiating [4)|with respect to P* gives
oQ ey 2,7 0Q 0 (o . 0Q
— =X, -Y'+X +T—=(Xp —QX, -Y') +TX, —.
op* O ° "5 ap*H (X2 QX ¥) ¥, o
Rearranging terms, we get
u _ ERVAl
9Q _ Xp —QX, =Y <0 @®

oP* 1-TX,
since the importable is a normal good, the compensated demand curve X " is negatively
sloped, and the supply curve of Y is positively sloped.
Differentiating the North’s reduced form import demand function with respect tot

gives

oq _ [ | aqll_ .

—= - X +q +Ht—rm -y,

P Erp X H-y q o % y
where y'(p) isthe slope of the North’s supply curve of Y. Using the North’s compensated
demand curve, we get

9 _X Y

——<0, 9
ot 1+tx ) ®)

That is, an export tax shifts the North’s export supply schedule to the left. Differentiating

with respect to P* gives



E:(y'—xg +qx|) -tx, 66%

aq . 0 dq O
=Vy'—X, =X +t
opx % xBy oP*

Rearranging terms, we get

09 _Y"X+a
oP* 1+1tx '

(10)

In terms of the parameters, China's entry into the WTO is represented by lowering
tariffs by both the North and the South. How does China s unilateral trade liberalization
affect the terms of trade? China’s trade liberalization means areduction in the tariff from the
prohibitive rate T°, at which Chinawill not import any product from the North.mlf the tariff
rate is above the prohibitiverate T°, Chinawill bein autarky. Differentiating @with
respect to T, holding all other tariffs constant, we get

00Q dq OOP* 0Q _
- L 9% .
Hop* op*HaT ot

Rearranging terms, we get

80

®__ ot
=- <0. 11
oT - 00 aq (11

oP*  oP*

Note that Q(P*,T) - q(p*,t) measures the world' s excess import demand for Y. While
individual countries may impose tariffs, the world’ s excess import demand must be inversely

related to its price P*. Since dQ/aT < 0 by (7)] it follows that 9P * /9T <O.

Similarly, differentiating @With respect to t gives



09Q _ g DOP* _dq _,
Hp* op*Hot ot

Rearranging terms, we get

aq

P*_ ot
o0 0Q dq
oP*  opP*

>0. (12

It follows that China' s terms of trade improve as its own tariff increases, but worsen as the

North's tariff increases.

4. China’s WTO Accession and National Income

There are considerable empirical evidences showing that trade tends to reduce the
income gaps between the rich and poor countries. Two measures may be used to determine
whether the gaps between these countries are shrinking as aresult of China s entry into the
WTO: (1) national income and (2) consumer welfare. In aworld of two factors, national

income can be written as

® =WN +RK, (13)
where W and R are wage and capital rental, and N and K denote fixed supplies of labor and
capital, respectively. Rassekh and Thompson (1998) and Slaughter (1997) focus their

attention on per capitaincome,

@ _w+rK (14)
N N

Countries may differ in capital endowment and population, as well asin factor prices.
If trade equalizes factor prices, then differencesin per capitaincome reflect the differencesin

capital abundance (K/N). By the Stolper-Samuelson Theorem, a change in tariff or trade
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liberalization affects the output prices and factor pricesin For instance, anincreasein T
increases P, which in turn raises R, or the return to the factor intensively used in Y industry,
and decreases China swage rate, W. Since factors receive income from production activities,
it is more convenient to work with an equivalent definition of national income. Specifically,

Chind s nationa incomeis:

©@=Z +PY =Z +(P* 4T)Y. (15)
Similarly, when z is used as the numeraire, national income of the Northiis:
0'=z+py=z+(P* t)y.

However, if its exportable is used as the numeraire, the North’sincomeis

=z/p+y=z/(P* ) +y. (16)
One possible drawback of these conceptsis that outputs are evaluated at domestic prices,

which can be distorted by tariffs.

The Effects of China's WTO Accession on China

We now examine the effects of China's WTO accession on China' sincome.
Differentiating [15)]with respect to T, and noting dZ + PdY =0 for maximization of

producer revenue, we obtain

90 OP*0]
9© _yH P, 17
aT El aT H (17)

From 0P* /9T < 0. Note that in the absence of the Metzler paradox, 0P/dT > 0.
The assumption that both traded goods are normal precludes this paradox. Thus, China's

trade liberaization reduces its national income.
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How does the North's trade liberalization affect China s national income? Note that t
does not affect China’sincome directly, but rather, indirectly through the terms of trade.
Also, we assume that there is no strategic behavior, i.e., T/dt = at/dT= 0. Differentiating

with respect to t, and noting we get

% _, P
o ot

>0. (18)

Thus, unilateral trade liberalization by the Americas and EU lowers China sincome.

The Effects of China’s WTO Accession on the North

Next, consider the effects of China s entry into the WTO on the North. Similar to the

expression for China sincome, the North’s national income is written as

6=z/p+y=z/(P*-t) +y. (29
Differentiating [19)]with respect to t and noting that dz/(P* —t) +dy =0for maximization of

national income, we obtain

00 z [PP* 0O
_— - >0. 20
ot p’ B ot IH (20)

Note that 0P*/dt > 0 by However, by Lerner’s symmetry theorem, an export tax
isequivalent to an import tariff. A risein tariff creates a wedge between the increased
domestic price and the decreased foreign price, and the absence of the Metzler paradox
ensures that this tariff wedge works normally. In acase similar to the Metzler paradox, an

increase in export tax may raise the foreign price P* so much that domestic price p=P* -t

may actually rise as well. However, since both goods are normal, this paradox does not
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occur, i.e., dp/dt < O.EIBarri ng a Metzler-like paradox for the export tax, we see that unilatera
trade liberalization by the North decreases its national income.

Note that China s tariff rate T does not affect the North’s national incomein
directly, but through a change in the terms of trade. Differentiating with respectto T

yields

% - —é% >0, 21)

That is, aunilatera reduction in China s tariff lowers the North’s national income.
Comparing [17)]and we see that China’ s unilateral trade liberalization not only
reduces its own income but also the North’sincome. Thus, income divergence between the
two regions may widen or shrink by China's unilateral trade liberalization. From [18)]and
the North’s unilateral trade liberalization also reduces its own national income as well

as China’ s national income. Again, the effect of unilateral trade liberalization on the income

gap between the two regions is ambiguous.

Proposition 1: Assume that national income is measured by factor incomein Then

unilateral trade liberalization by either region lowers the nominal incomes of both regions.

It follows that unilateral trade liberalization may widen or shrink the gap in nominal
incomes between the two regions. Nominal incomes do not adequately reflect the changesin
welfare. National income statistics are readily available and hence provide a basis for
international comparison of living standards. A drawback of using nationa income for this

purpose isthat it varies with the terms of trade. For instance, when the tariff is lowered from
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the prohibitive level, the South reaps gains from trade. However, {17) Jshow that in the
absence of the Metzler paradox, the South’s national income continually declines as the tariff

is reduced.

Real Income Convergence

We now consider another measure, consumer utility, to investigate whether China’'s
entry into the WTO increases or decreases welfare gaps. How does a tariff reduction affect
the South’ s consumer income and welfare? Differentiating | = Z + PY + TQ withrespectto T

gives

A _yPi0+7R 50 (22)
oT T oT

which is generally indeterminate. When evaluated at T = 0, this reducesto

0l /0T =Y (0P /dT)+Q > 0. Note that tariff revenue is TQ, which is zero when T =0, and as
T increases, TQ increases at first, reaches a maximum, and declines thereafter. Except when
autarky is chosen for noneconomic reasons, the tariff rate should be below the point that

maximizes tariff revenue, at which rate Q+T (0Q/dT) =0, and 0l /9T >0. When evaluated
at the prohibitive tariff T°, 0l /0T =Y(0P/0T) +T(0Q/ dT). Since thereis no tariff revenue
at T°initially, if Metzler paradox does not occur, adecrease in tariff will reduce the domestic
price of the importable (0P /0T >0), and yield positive tariff revenue (T (6Q/0T) <0).
Thus, beyond the tariff that maximizestariff revenue, 01/0T is indeterminate.

Next, differentiating | with respect to t gives

al _ al op*
ot oP* ot

(23)
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where

0 _y, 70

oP* oP*

which reduces to Y when the tariff is zero. Thus, an increase in the price of the importable
raises consumer income. However, for a positive tariff, arisein the price of the importable
may not necessarily increase income.

Differentiating V in with respect to T and using Roy’ s identity, we get

ov . O_0P 0P Q0
TV ov o x ZE vy ZE v + TSR
T 'H ar ot Q aTH

Recall that since both goods are normal, the Metzler paradox does not occur, and hence

0P/0T =0P* /0T +1>0.Thus, we obtain

& _, 0.0 _Q0_,0 P Q]
ot -V HRer T T BTVE Qe o (24)

When evaluated at the prohibitive tariff T°, Q = 0 and 0Q/dT < 0, and hence dV/AT < 0

in That is, China benefits from unilateral trade liberalization, i.e., from lowering its
tariff from the prohibitive level. Starting from the free trade point (T = 0), anincreasein T
raises utility at first, reaches a maximum at the so-called optimal tariff (0V/0T = 0), and
declines thereafter (0V/AT < 0). Comparing [22)]and we see that in the absence of the
price effect on consumption (—X (aP/ aT)) , the two equations will have the same sign. The

utility criterion, rather than the national income criterion, more accurately captures the

change in welfare when bilateral trade liberalization affects the terms of trade.
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No strategic behavior is assumed in tariff settings between governments. Asthe foreign
export tax rate varies, the South’ simport tariff remains constant, i.e., 0P /0t = dP* / ot.
Differentiating V in [[3)]with respect to t yields

aQ goP*
- —V <0, 25
H—Q S (25)

where dQ* /9P* <0 by (8)Jand aP* /dt >0 by Thus, unilateral trade liberalization by

the North raises China s welfare. Comparing [18)]and we see that trade liberalization by
the North raises China s welfare, but reduces itsincome. Thus, the two criteriayield

conflicting signals.

Proposition 2: From the autarky situation, China’ s unilateral trade liberalization reduces its
nominal income but improves its welfare. However, beyond a certain point, China may not

benefit from further unilateral trade liberalization.

How does the North’ strade liberalization affect China? The North's tariff affects the

South’ s welfare only through the terms of trade changes. Differentiating [3)Jwith respect to t

gives
a_v: oV oP <0, (26)
ot oJP* ot
since
ov ., O aQD

opr T gpeH<°

and by [12)]aP* /ot >0. That is, the North’s trade liberalization benefits China.
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Next, consider the effects of unilateral trade liberalization by the North. Differentiating

i = z+(P* —t)y +tq with respect to T, and noting that in [11)]oP* /0T < 0, gives

o _[ dq OoP*
— =y +t <0. 27
ot " opear 0

That is, per capitaincome of the North shrinks as Chinareduces its tariff unilaterally.

Note that the North’s own export tax affects the exports directly and also indirectly via
achangein the terms of trade. That is, dq/dt = dq/ ot +(dq/ oP*)(oP*/ at). Since the intent
of an export tax is to reduce exports, we assume that dg/dt is negative. Differentiating
i =z+ py +tqwith respect to t gives

LI UL J0 @)

When evaluated at the prohibitive tariff rate t®, 0i/at = y(dp/ at) +t(dg/dt) . Since
there is no export tax revenue at t° initially, if a paradox does not occur, a decrease in tax will
raise the domestic price of the exportable (dp/dt <0), and yield positive tariff revenue

(t (aqlat) <0), but it will be negligible initially because the change in export volume will be

small. Thus, the North's per capitaincome increases initially in the neighborhood of autarky,
i.e, di/ot > 0.

Differentiating the North’ sindirect utility in [3)]with respect to t gives

av_VD oP +t%D

a H o TaH (29)
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At the prohibitive export tax t°, q = 0, and hence dv/dt < 0. That is, the North also
benefitsinitially from its unilateral trade liberalization. Differentiating v in [3)]with respect

to T gives

ﬂ:wa_xw)ap 100 P[]
aT aT  oP* 9T H

(30)
d .. 0q 0oP*

=V EEHGP*BW <0,
since the foreign export supply curve is positively sloped (0g/0P* > 0), whereq=y - xisthe
foreign export supply of the Y good. Thus, the South’s trade liberalization benefits the North.
Comparing [24)]and China s trade liberalization benefits both China and the
North. From [26)]and the North’ s trade liberalization clearly benefits both regions. In
either case, trade liberalization raises the welfare of both regions, rather than reducing the

income gap between the two regions.

Proposition 3. Unilateral trade liberalization by either the North or the South not only
improves its own welfare but also raises the welfare of the other region, and does not reduce

the real income (welfare) gap between the two regions.

4. Concluding Remarks

This paper investigated the impacts of China' s WTO accession within the North-
South framework. Comparative static results are summarized in Table 1. Nationa income,
measured by factor income © =WN +RK, isoften used for international comparison of
living standards because it is readily available. However, this measure is easily manipul ated

by protectionist policies, because the terms of trade can be adjusted by tariffs or export taxes.
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At any rate, it is shown that unilateral trade liberalization by either trading bloc widens the
income gap between the rich (the Americas and EU) and the poor regions (China).

Utility is a better measure in some sense for international comparison of “rea”
income gaps between countries. Unilateral trade liberalization by either the South or the
North benefits both regions, and hence does not necessarily narrow the “real income” gap
between the two regions. However, it is often argued that trade expansion between the two
regions will tend to equalize factor prices. If trade causes factor prices to move toward
egualization, then from the income gap between the two regions entirely depends on the
capital-labor ratios (K/N). If increased trade induces LDCs to accumulate more capital per
person, then trade will generate income convergence. If not, expanding trade may perpetuate
international income inequality as Krueger (1968) had argued earlier. The key to success or
rising productivity of China and other newly industrializing countries may be found in capital
accumulation afforded by their export-oriented policies. For instance, Owen (1999) found
that countries with low human capital stocks tend to increase their accumulation of human

capital with increased trade.

North South
a_Q<O a_q<0

Trad oT ot

rade

0Q <0 0q >0
opP* opP*
opP* <0 opP* >0
oT ot
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6_6>0 %>0
_ oT oT
National Income 00 90
—>0 —>0
ot ot
a_V<O ﬂ<0
Utilit oT oT
1113%
a_V<O %<O
ot ot

Table 1. The Effects of China' s WTO Accession on Income and Welfare

19



REFERENCES

Batra, R. N. (1973). Sudies in the Pure Theory of International Trade, New Y ork: St.
Martin's Press,

Batra, R. N. and Hamid Beladi, “ Pattern of Trade Between Underemployed Economies,”
Economica 57 (1990), 485-93.

Chao, Chi-Chur, W. L, Chou and Eden Y u, “Export Duty Rebates and Export Performance:
Theory and China's Experience,” Journal of Comparative Economics 29 (June 2001),
314-26.

Chao, Chi-Chur and Eden S. H. Yu, “Trade Liberalization in Oligopolistic Competition with
Unemployment: A General Equilibrium Analysis’ Canadian Journal of Economics
30 (May 1997), 479-96.

Choi, E. Kwan, "Neighbor-immiserizing Growth: The Asian Crisis," Japanese Economic

Review 52 (2001).

lanchovichina, Elena, Will Martin and Emiko Fukase, “ Assessing the Implications of
Merchandise Trade Liberalization in China s Accession to WTO,” The World Bank
Group publication, June 2000.

Elmdlie, Bruce T., “The Endogenous Nature of Technological Progress and Transfer in
Adam Smith Thought,” History of Political Economy 26 (1994), 649-664.

Krueger, Anne O., “Factor Endowments and Per Capita Income Differences Among
Countries,” Economic Journal 78 (1968), 641-659.

Li, Qing and David Papell, “ Convergence of International Output: Time Series Evidence for
16 OECD Countries,” International Review of Economics and Finance 8 (1999), 267-

280.

20



Myrdal, Gunnar, “Trade as a Mechanism of International Inequality” in Gunnar Myrdal (ed.)
Development and Underdevel opment, Natioinal Bank of Egypt fiftieth Anniversary
Commemoration Lectures, Cairo, 47-51. Reprinted in Gerald Meier (1995).

Owe, Ann, “International Trade and the Accumulation of Human Capital,” Southern
Economic Journal 66 (1999), 61-81.

Prebisch, Raul, The Economic Development of Latin America and its Principal Problems

(1950), New Y ork: United Nations.

Rassekh, Farhad, “ The Role of International Trade in the Convergence of Per Capita GDPin
the OECD: 1950-1985,” International Economic Journal 6 (1992), 1-15.

______,“The Convergence Hypothesis. History, Theory, and Evidence,” Open Economies
Review 9 (1998), 85-105.

Rassekh, Farhad and Henry Thompson, “Micro Convergence and Macro Convergence:
Factor Price Equalization and Per Capitalncome,” Pacific Economic Review 3
(1998), 3-11.

Singer, Hans W., “The Distribution of Gains Between Investing and Borrowing Countries,”
American Economic Review 40 (1950), 473-85.

Slaughter, Matthew, “Per Capita Income Convergence and the Role of International

Trade,” American Economic Review 87 (1997), 194-99.

Endnotes

! Krueger (1968) suggests that when factor endowments are dissimilar between countries,

trade will equalize factor prices and can perpetuate divergence of per capitaincomes.
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2 See Choi (2001) for an analysis of with three trading blocs. In his model, China competes

with other Asian countries.

3 Suppose that the North imposes a tariff on itsimports (c - z) . Recall that the price of the

numéraire is unity. Balance of trade requires
(c-2)=p*(y—-x).

Let a be the ad valorem tariff that the North imposes on its imports of the numéraire. Then

the North’ s tariff revenue from restricting importsis
a(c—z) =aP*(y—Xx).

This shows that imposing an ad valorem tariff o on imports (¢ - z) anounts to imposing an
ad valorem tax a—or specific export tax t =aP* per unit—on the North’s export (y— z) ,

which yields tax revenue aP* (y — x) =t(y —X).

* The South’s prohibitive tariff rate T° is not fixed, but depends on the export tax of the
North. Conversely, the North’ s prohibitive export tax t° also depends on the tariff the South
IMpPOSes.

® Recall that the export tax t is equivalent to an import tariff t imposed on the North’simport
of Z, whose relative priceis 1/p. Note that d(1/ p)/dt = —(dp/ dt)/ p> >0in the absence of

Metzler paradox, which is precluded because both goods are normal.
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