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1 Introduction

The empirical literature on trade liberalization reflects two puzzles. First, the effect of trade lib-
eralization on economic growth is ambiguous. A number of theoretical studies such as Baldwin
(1992) have argued that trade liberalization leads to dynamic gains from greater capital accu-
mulation as well as static efficiency gains. This in turn implies that trade liberalization has a
positive effect on economic growth.! Empirical studies, however, have found that this theoretical
prediction does not necessarily hold. While some studies such as Edwards (1998) and Frankel
and Romer (1999) stressed the positive relationship between trade liberalization and economic
growth, other studies such as Rodriguez and Rodrik (2000) presented skeptical views about the
methodologies and measurements used in previous studies.> Therefore, “the nature of the rela-
tionship between trade policy and economic growth remains very much an open question. The
issue is far from having been settled on empirical grounds” (Rodriguez and Rodrik, 2000, p.
266).

Second, the effect of trade liberalization by developing countries on their income distribution
is also ambiguous. The Stolper-Samuelson Theorem states that protection raises the real factor
price of a country’s scarce factor and lowers that of its abundant factor (Stolper and Samuelson,
1941). In other words, trade liberalization lowers the factor price of a country’s scarce factor
and increases that of its abundant factor. Given the fact that developing countries are generally
more labor abundant than industrialized countries, the Stolper-Samuelson Theorem suggests that
trade liberalization leads to a decrease in the rental-wage ratio with the increase in the price
of a labor-intensive good and a decrease in the price of a capital-intensive good. Because the
rental-wage ratio can be interpreted as a proxy for income inequality,” a decrease in the rental-
wage ratio implies a decrease in income inequality between workers and the owners of capital.
Contrary to the Stolper-Samuelson Theorem, however, there is “a large amount of evidence from
several developing countries regarding their exposure to globalization and the parallel evolution
of inequality” (Goldberg and Pavcnik, 2007, p. 39).*

To solve the first puzzle, a number of studies such as Wacziarg and Welch (2003) have tried to
refine the empirical framework. However, little attention has been paid to the theoretical frame-
work. The second puzzle is partly explained by Davis (1996), who focused on multiple factor
price equalization (FPE) sets, or multiple cones of diversification. The key insight of his analy-
sis is in the distinction between global and local factor abundances. Global factor abundance is
defined as the relative factor abundance of countries in factor space. Local factor abundance is,

"Note that, in his critical review of Baldwin (1992), Mazumdar (1996) showed that whether or not trade liberal-
ization lead to growth would depend upon the kind of good that is imported. Section 3 discusses Mazumdar’s claim
in more detail.

Note that Edwards (1998) examined the effects of openness on total factor productivity growth while Frankel
and Romer (1999) and Rodriguez and Rodrik (2000) examined the effects on per-capita gross domestic product
(GDP) growth. Winters (2004) provides an excellent literature review of the issues.

3See, for example, Jones (1975) and Davis (1996). In order to make the interpretation clear, this paper uses the
rental-wage ratio rather than the wage-rental ratio.

4 According to Goldberg and Pavcenik (2007, p. 40), “while inequality has many different dimensions, all existing
measures for inequality in developing countries seem to point to an increase in inequality.”



on the other hand, defined as the relative factor abundance within the country’s cone of diversi-
fication. Based on a static multiple-cone model, he found that trade liberalization could expand
income inequality. However, his analysis lacks dynamic aspects. Therefore, the link between
trade liberalization, economic growth, and income distribution is not clear and it is thus still an
open question of how the link can be modeled comprehensively.

This paper attempts to explain these two puzzles at the same time, based on a multiple-cone
neoclassical growth model. The model combines the elements of Davis’s (1996) view of local
factor abundance together with the elements of Deardorff’s (2001) model of trade and growth.
Following previous studies such as Mazumdar (1996, JPE), growth in this paper means medium-
run growth rather than long-run growth. Therefore, an increase in per-capita GDP is interpreted
as a positive effect of trade policy on medium-run economic growth.

Before starting, some terminological matters need to be clarified. That is, the model of this
paper consists of industrialized countries and developing countries. The industrialized countries
are capital abundant while the developing countries are labor abundant in a global sense. The
developing countries are further divided into two groups. One includes locally capital-abundant
developing countries that are labor abundant in a global sense but capital abundant in a local
sense. The other includes locally labor-abundant developing countries that are labor abundant in
both global and local senses. Table 1 summarizes the country classification.

=== Table | ===

Figure 1 illustrates the distinction between the global and local factor abundances, based on
the Lerner diagram of a three-good two-cone model. Two factors are capital and labor. Three
goods are labor-, middle-, and capital-intensive goods. Two cones are [T1, To] and |13, 4], Where
T; (j =1,...,4) represents capital-labor ratio and 7; < 7, < 73 < 74. Countries locate in the
cone [13, 74| are more capital abundant than countries locate in the cone |7y, T2]. To simplify the
discussion, assume that “the world is “even” in the sense that there are an equal number of factors
and goods in each cone” (Schott, 2003, p. 689). To simplify the terminology, industrialized
countries are referred to as high-income countries, locally capital-abundant countries as middle-
income countries, and locally labor-abundant countries as low-income countries. Denote the
factor endowments of an high-income country as Ey that locates in the cone [13, 74]. Denote the
factor endowments of middle- and low-income countries countries as Ey;, and Ey, respectively.
Both Ej and Ey locate in the cone |17, 7).

=== Figure | ===

The high-income country is globally capital abundant in the sense that it locates in the capital-
abundant cone |13, 4] and thus it can produce the capital- as well as middle-intensive goods. On
the other hand, the middle- and low-income countries are globally labor abundant in the sense that
they locate in the labor-abundant cone [7;, 7] and thus it can produce the labor- as well as middle-
intensive goods. Note, however, that the middle-income country is relatively capital abundant
while the low-income country is relatively labor abundant within the cone [Ty, T2]. Therefore, the



middle-income country is globally labor abundant but is locally capital abundant while the low-
income country is labor abundant in both global and local sense. This distinction is explained in
more detail in Section 3.

This paper focuses on the trade policy by developing countries to explain the two puzzles
noted. The contribution of this paper is that it clarifies the effects of trade liberalization on
income distribution, per-capita gross domestic product (GDP), and per-capita consumption that
are not explored in previous studies. The model shows that countries that are labor abundant in a
global sense may see a rise in income inequality and a decline in per-capita GDP and per-capita
consumption with liberalization if they are capital abundant in a local sense. The two puzzles can
therefore be attributable to the existence of multiple cones and the difference of factor abundance
among countries within the same cone.

This paper is structured as follows. I first present a three-good two-cone Heckscher-Ohlin
(HO) growth model in Section 2 and discuss some implications for income distribution, economic
growth, and per-capita consumption. Section 3 introduces the concept of local factor abundance
into the HO growth model and examines the effects of trade policy by a developing country.
Concluding remarks are in Section 4.

2 Model

2.1 Setup

The two-good HO growth and trade model was first developed by Oniki and Uzawa (1965).
Deardorff (1974) developed a simplified version based on a single-cone model, introducing a
small open economy assumption. Deardorff (2001) further extended the analysis from a two-
good to a multiple-good model, introducing multiple cones. Following Galor (1996) in which
savings come from wage rather than total income, Deardorff (2001) showed that the multiple-
cone model became consistent with the existence of multiple steady states. My paper builds
upon Deardorft (2001).

This section focuses on the basic features of the model and discusses some implications
for income distribution, per-capita GDP, and per-capita consumption. The implications of this
section hold irrespective of whether developing countries are locally capital abundant or locally
labor abundant. Therefore, this section focuses on the case of global factor abundance. The
distinction between global and local factor abundances is introduced in Section 3.

Suppose that there are three goods (labor-intensive good Y7, middle-intensive good Y;, and
capital-intensive good ¥3) and two factors (labor L and capital K). The capital intensities of the
goods are ky < kp < ks, where k; = K;/L;. Assume that one of the three goods is classified as
an investment good used for capital accumulation while the other two goods are classified as
consumption goods used for consumption. However, the capital intensity of the investment good
is unknown. Therefore, the labor-, middle-, or capital-intensive goods could be the investment
good.

Denote total capital and labor in the economy as L and K. Denote the production function of
industry i(=1,2,3) as ¥; = F;(K;,L;), where L1 + Ly + L3 = L and K; + K> + K3 = K. Let p;(> 0)



denote the price of good Y;. Assume that the production function of good i is linear homogeneous:
vi =Y;/Li = Fi(K;,L;)/L; = Fi(K;/L;,1) = fi(k;). Assume that production functions have the
standard properties of a neoclassical production function: limy, o f7 (ki) = co, limy, e f7 (ki) =0,
fi(kj) >0, and f/'(k;) <O.

Denote the nominal wage and nominal rental rate as W (> 0) and R(> 0), respectively. As-
sume that capital accumulation comes from savings S. Note that both savings and capital must be
measured in the same units. If savings are measured differently from capital, savings and capital
are not comparable directly. This in turn means that the price of the investment good p; should
be the numéraire. Let p;(= p;/pr) be the price of good ¥; normalized by the price of the invest-
ment good. Similarly, let w(= W /py) and r(= R/py) denote the wage and rental rate normalized
by the price of the investment good. Let Z;(= p;y;) denote the value of production per worker
in industry i. Assume also that all markets are perfectly competitive and, thus, firms earn zero
profit: p;y;—w —rk; =0.

Based on this setup, Deardorff (2001) showed that the relationship between the capital-labor
ratio and sectoral output could be constructed as in Figure 2. The per-capita production func-
tions Z; and Z, are connected by their common tangent AB. Similarly, the per-capita production
functions 7, and Z3 are connected by their common tangent CcDJ> Perpendiculars A7) and B1,
are dropped from the points of tangency to the horizontal axis. Similarly, let 73(p2,p3) and
T4(p2, p3) denote the capital-labor ratios dropped from the points of tangencies for p, f>(k) and
p3f3(k) to the horizontal axis. Capital-labor ratios 7j,...74 are referred to as “knots.” Both the
labor- and middle-intensive goods are produced in the interval [}, 72| while both the middle- and
capital-intensive goods are produced in the interval [73,74]. The interval is called an FPE set,
which is analogous to the cone of diversification, or “cone” in the Lerner Diagram.

=== Figure 2 ===

Consider a small open economy where the price of goods is exogenously given and fixed.
This in turn implies that 7; Vi are also fixed. Maximized per-capita GDP of this economy is
described as envelope OABCDE in Figure 3. Denote this per-capita GDP function as z(k) =
(P11 + paYa + p3¥3) /L

(pifilk) if 0<k<mp
wi+rk if 7 <k <1,

2(k)y=< pafa(k) if T<k<1s; (1)
wy +rk  if T3 <k <1y

(Pafak) if k>,

where w; and 7| are the wage and rental rate within the cone between 7| and 7, and thus constant.
Similarly, w, and 7, are the wage and rental rates within the cone between 73 and 74 and also
constant.

3To simplify the discussion, this paper excludes the case of no common tangent or multiple common tangents,
possibly because of factor-intensity reversal.



Some of the important properties of this model are summarized as follows. First, the slope of
the common tangent indicates the rental rate  while its intercept indicates the wage w.® There-
fore, factor prices are written as follows:

(5111 (k) if 0<k<mt;
5 Fi=pifi(m) =pafs(m) if 71 <k<m;
z(k) . .
r(k) = Y S pafi(k) if »<k<mm; ()
Fr=pafs(13) = Paf3(ta) if T3 <k<1y
| 53 £4(K) it k> T
and
( p1fi(k) — pikf] (k) if 0<k<t;
wi = pifi(t) — prufi(n) = pofo(m) —povafi(m) if 71 <k<1m;
w(k) = % Pafa(k) — pakfy(k) if m<k<t; ()
Wy = Pofa(13) — Pars f5(13) = P3f3(Ta) — P3tafy(ta)  if w3 <k <1y
\ﬁgfg(k) —ﬁ3kfé (k) if k> 1.

Second, per-capita GDP is an increasing function of k. From equation (2), we have:

dz(k)
ok

— r{(k) > 0. @)

That is, as an economy accumulates capital (relative to labor), per-capita GDP also increases.
Third, from equations (2) and (3), factor prices take the following relationships:

ow(k) | >0 if k locates outside the cones; 5)
ok =0 if k locates inside the cones;
and
dr(k) | <0 if k locates outside the cones; ©)
dk | =0 if klocates inside the cones.

Let o(k) = r(k)/w(k) denote the rental-wage ratio, which is interpreted as a proxy for income in-
equality. Equations (5) and (6) imply the following general motonic relationship between rental-
wage ratio and capital-labor ratio (Jones, 1974):

T (7)

dw(k) | <0 if k locates outside the cones;
=0 if k locates inside the cones.

If an economy locates outside the cones, capital accumulation raises wage, lowers rental ratio,

See Hahn and Matthews (1964) for the proof.



and therefore lowers income inequality. On the other hand, if the economy locates inside the
cones, capital accumulation has no effect on factor prices and income inequality.

2.2 Growth in the small open economy

Now assume that population growth is L = nL(> 0), where L. = dL/dt. Assume that capital
accumulation is K = S — 6K, where K = dK /dt, S is savings, and 6 (> 0) is the depreciation rate.
Suppose that savings come from the wage: S = swL, where s (0 < s < 1) is the savings rate.’
Savings are equal to the demand for the investment good that is used for capital accumulation.
The rest of the income is used for the consumption goods. The dynamics of the capital-labor
ratio are written as:

w(k)
k

k= S/L—(n+ &)k =swlk) ~ (n+-8)k or & =s""_(ny8). ®)
Let k* denote the capital-labor ratio at the steady state (i.e., k = 0).

Based on this setup, Deardorff (2001) has provided a geometric explanation that developing
countries converge to a low steady state while industrialized countries converge to a high steady
state, which is shown in Figure 3. If the (n+ 0)k line crosses the wage curve inside the two
cones, there exist three steady states: k7, k5, and k;.g If the initial endowment of an economy is
in the interval (0,4%), the economy converges to a low steady state kj. Therefore, its wage and
per-capita GDP will be wy and zj. If, on the other hand, the initial endowment of an economy is
greater than k3, the economy converges to a high steady state k3. Its wage and per-capita GDP
will be wy and z3, respectively. Because k5 is unstable equilibrium, it is not examined in this

paper.
=== Figure 3 ===

Note that the failure of a single FPE set is regarded as one of the important reasons why the
HO model sometimes performs poorly in empirical analysis (e.g., Davis, Weinstein, Bradford,
and Shimpo (1997)). The present paper thus does not assume that all countries are in a single FPE
set. In other words, like Figure 3, I consider the case where some countries are in a low steady
state while others are in a high steady state. Countries in a high steady state k3 are referred to as
industrialized countries because they have high per-capita GDP z3. Similarly, countries in a low
steady state k} are referred to as developing countries because they have low per-capita GDP zj.

"This assumption was introduced by Galor (1996) in order to explain the existence of multiple steady states
and extended by Deardorff (2001) to incorporate international trade. Overlapping generations can be one possible
justification for this assumption. For more detail, see Deardorff (2001).

8The multiple equilibria arise because savings come from wages rather than income. If savings are proportional
to income, the per-capita savings curve is a proportional downward shift of the per-capita GDP function. Because
of the concavity of the GDP function, like in the Solow one-sector model, the savings curve crosses the wage curve
only once. With Galor’s assumption of savings out of wages, the wage curve becomes constant within cones, which
causes the multiple crosses with the (n+ §)k line. It is also possible to obtain multiple equilibria from the savings
out of the rental rate. Note, however, that in this case the savings curve will be a decreasing function of capital
accumulation.



This paper focuses on countries whose capital-labor ratios locate within the cones (i.e., in-
complete specialization: T; < k* < 175 or 73 < k* < 174). From equations (3) and (8),

swj—(n—l—S)k*:O j=12. 9
Therefore,
ok* w;j
—_— = 0 1 e ] 2_ 10
ds n+9o - J=5 (10)

Savings have positive effects on capital accumulation if the economy locates inside one of the
cones. Let ¢* denote per-capita consumption at the steady state. Because the income is used
either for consumption or savings:

(k") =z(k*) = S/L=z(k*) — (n+ 8)k™. (11)
This in turn means

>0 if Fj>n+6;
—(+8)=F—(n+8){ =0 if Fj=n+8 j=12. (12)
<0 if Fi<n+d

dct (k") dz(k*)
ok ok

The relationship between steady-state per-capita consumption and capital-labor ratio depends
upon the relationship between 7; and n+ 6.

2.3 Trade patterns

Assume that the preferences of the economy are homothetic. Let d; and t; denote the value of
per-capita domestic demand for good i (either a consumption good or an investment good) and
the net export of good i, respectively: t; = Z; — d;. Assume that trade is balanced: t; + 1, +t3 = 0.
The per-capita net export of the consumption good is t; = Z; — ¢; while that of the investment good
ist; =% —S/L.

Deardorff (2000) showed that trade patterns for the three-good two-cone model can be pre-
sented as in Figure 4. The steady state of developing countries locates inside the cone 71, 73]
and, therefore, these countries export the labor-intensive good and import the capital-intensive
good. The steady state of industrialized countries locates inside the cone [73,74] and, there-
fore, they export the capital-intensive good and import the labor-intensive good. Whether the
middle-intensive good is exported by industrialized or developing countries depends upon their
steady-state capital-labor ratios.

=== Figure 4 ===

2.4 Changes in the price of goods

For a small open economy, a protective tariff causes a change in the domestic price of imports. To
examine the effects of trade policy, therefore, it is important to clarify the effects of price changes

7



on the steady state. Because developing countries are not able to produce the capital-intensive
good, the changes in its price do not have any effects on the domestic prices of the labor- and
middle-intensive goods and factor prices in developing countries. The following analysis thus
examines the changes in the prices of the labor- and middle-intensive goods.

Note that Uzawa (1961) found that if the investment good sector was more capital intensive
than the consumption good sector, the steady state could be unstable in the sense that initial
capital-labor ratio may not converge to the steady-state capital-labor ratio or there exist multiple
steady-state capital-labor ratios. However, this paper would not assume the capital intensity of
the investment good to examine multiple equilibria.

Suppose that the price of the middle-intensive good increases, holding the price of the labor-
and capital-intensive goods constant. Assume that this increase is not large enough to cause a
single FPE in the world. In other words, the world consists of two FPE sets before and after
the change in the price. Regardless of whether or not the labor-(or capital-)intensive good is the
investment good, however, the following lemmas are obtained at the steady state.

LEMMA 1: An increase in the price of the middle-intensive good decreases per-capita GDP
and increases income inequality for developing countries.
PROOF. See Appendix Al.

LEMMA 2: An increase in the price of the middle-intensive good 1) decreases per-capita
consumption if ;| > n+ 8; 2) increases if 1| < n+ 8; and 3) has no effect if ry = n+ 6 for
developing countries.

PROOF. See Appendix Al.

Next, suppose that the price of the labor-intensive good increases, holding the price of the
middle- and capital-intensive goods constant. Similar to the case of the price change in the
middle-intensive good, the following lemmas are obtained at the steady state.

LEMMA 3: An increase in the price of the labor-intensive good increases per-capita GDP and
decreases income inequality for developing countries.
PROOF. See Appendix A2.

LEMMA 4: An increase in the price of the labor-intensive good 1) increases per-capita
consumption if 7| > n+ 8, 2) decreases if | < n+ 6, and 3) has no effect if F| = n+ 0 for
developing countries.

PROOF. See Appendix A2.

3 Trade and Trade Policy

3.1 Local factor abundance and trade patterns

This section introduces the local factor abundance into the model. As was dicussed in Section
1, the local factor abundance means that developing countries locate in the same cone but have

8



different steady-state capital-labor ratios because of, for example, different savings rate. Sup-
pose that developing countries are divided into two groups. One group has a high savings rate.
Countries in this group have a relatively high steady-state capital-labor ratio (i.e., locally capital
abundant) and, therefore, have a relatively high steady-state per-capita GDP among developing
countries. The other group has a low savings rate. Countries in this group have a relatively low
steady-state capital-labor ratio (i.e., locally labor abundant) and, therefore, have a relatively low
steady-state per-capita GDP among developing countries.

To simplify the terminology, industrialized countries are referred to as high-income countries.
The locally capital-abundant countries are referred to as middle-income countries. The locally
labor-abundant countries are referred to as low-income countries. The classification of countries
is summarized in Table 1. Denote the savings rates of the high-, middle-, and low-income coun-
tries as sy, Sy, and sy, respectively. Denote the steady-state capital-labor ratios of the high-,
middle-, and low-income countries as kj;, ky,, and kj, respectively. For analytical simplicity,
assume that the high- and middle-income countries have the same savings rates (sg = sy = ).
This, in turn, means that the middle-income countries have the same behavioral parameters as
the high-income countries.

Figure 5 presents the global and local factor abundances in the three-good two-cone model.
Because savings come from wages, the high-income countries converge to the higher steady state
ky; while the middle-income countries converge to the lower steady state kj,. In addition, due to
the different savings rates, the low-income countries converge to further lower steady state 7.
These are dynamic equilibria analogous to the static equilibria in Figure 1.

=== Figure 5 ===

Assume that the difference in savings rates between the middle- and low-income countries is
large enough to generate the different trade patterns between them. Figure 6 shows these patterns.
The low-income countries export the labor-intensive good while they import the middle-intensive
good and the capital-intensive good. The middle-income countries export the middle-intensive
good while they import the labor-intensive good and the capital-intensive good. High-income
countries export the capital-intensive good while they import the labor-intensive good and the
middle-intensive good.

=== Figure 6 ===

3.2 Effects of trade policy

In this model, there are three types of protection by a developing country. First, the low- and
middle-income countries restrict the imports of the capital-intensive good from the high-income
countries. Second, the low-income countries restrict the imports of the middle-intensive good
from the middle-income countries. Third, the middle-income countries restrict the imports of
the labor-intensive good from the low-income countries. For analytical simplicity, following
Deardorff (2001), assume that tariff revenue is used for consumption.’

9This assumption implies that the tariff revenue is not saved such that the savings are a constant fraction of
the wages. If tariff revenue is used for savings, trade policy causes changes in prices and savings. The increase in

9



First, consider the case when the middle- and low-income countries restrict the imports of the
capital-intensive good from the high-income countries. At the steady state, I obtain the following
propositions.

PROPOSITION 1: Protection by a low- or middle-income country on the imports of the
capital-intensive good from high-income countries has no effect on its per-capita GDP if the
capital-intensive good is the consumption good. On the other hand, protection lowers
per-capita GDP if the capital-intensive good is the investment good.

PROOF: See Appendix A3.

PROPOSITION 2: Protection by a low- or middle-income country on the imports of the
capital-intensive good from high-income countries has no effect on its per-capita consumption if
a capital-intensive good is the consumption good. If the capital-intensive good is the investment
good, per-capita consumption decreases when r| > n+ 06; 2) increases when /i < n+ 8, and 3)
is constant when 7| = n-+ 9.

PROOF: See Appendix A3.

PROPOSITION 3: Protection by a low- or middle-income country on the imports of the
capital-intensive good from high-income countries has no effect on its income inequality
irrespective of whether the capital-intensive good is the consumption good or the investment
good.

PROOF: See Appendix A3.

The intuition of Proposition 3 is that the price of the capital-intensive good p3 either has no effect
on the price of other goods or causes proportional increases in factor prices. The proportional
increases do not affect the rental-wage ratio and, therefore, income inequality is not affected.

Note that trade liberalization has opposite effects from protection. Three findings stand out
from Propositions 1-3. First, trade liberalization by a developing country is not harmful for its
per-capita GDP growth. If the capital-intensive good is the investment good, trade liberalization
raises per-capita GDP. If the capital-intensive good is not the investment good, trade liberalization
has no effect on per-capita GDP.

Second, the effect of trade liberalization by a developing country on its consumption is am-
biguous in the sense that the effect depends upon the relationship between 7 and n+ 6. If
71 > n+ 0, trade liberalization has a positive effect on per-capita consumption. However, if
71 < n+ 9, trade liberalization has a negative effect. This in turn implies that the effect on per-
capita consumption is different from the effect on economic growth. If the capital-intensive good
is the investment good and if 7; > n+ 8, trade liberalization raises per-capita GDP and per-capita
consumption at the same time.

Finally, the Stolper-Samuelson effect does not necessarily work in the three-good two-cone
neoclassical growth model. Because developing and industrialized countries operate in differ-
ent cones, developing countries import the capital-intensive good that is produced outside the

savings causes the increase in per-capita GDP. The effect on consumption becomes more complex. However, income
inequality is not affected by the changes in savings so long as the steady state locates in the cone of diversification.
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developing countries’ cone. Therefore, the increase in the price of the capital-intensive good
either has no effect on the price of goods produced in the developing countries or causes pro-
portional changes. The rental-wage ratio thus is not affected by the change in the price of the
capital-intensive good.

Next, consider the case when a low-income country restricts imports from the middle-income
countries. At the steady states, following propositions are obtained.

PROPOSITION 4: Protection by a low-income country on the imports of the middle-intensive
good from the middle-income countries raises its income inequality and lowers its per-capita
GDP.

PROOF: Protection by a low-income country on the imports of the middle-intensive good from
the middle-income countries means increases in the price of the middle-intensive good in the
low-income country. Proposition 4 then is immediately derived from Lemma 1. l

PROPOSITION 5: Protection by a low-income country on the imports of the middle-intensive
good from the middle-income countries 1) lowers its per-capita consumption if Ff{ > n+ 8, 2)
raises if 7 < n+ 6; and 3) has no effect if F{ = n+ 6.

PROOF: Like the proof of Proposition 4, protection by a low-income country on the imports
from the middle-income countries means an increase in the price of the middle-intensive good
in the low-income country. Proposition 5 thus is immediately derived from Lemma 2. B

Finally, consider the case when a middle-income country restricts imports from the low-
income countries. At the steady state, following propositions are obtained.

PROPOSITION 6: Protection by a middle-income country on the imports of the
labor-intensive good from the low-income countries lowers its income inequality and raises its
per-capita GDP.

PROOF: Protection by a middle-income country on the imports of the labor-intensive good from
the low-income countries means an increase in the price of the labor-intensive good in the
middle-income country. Proposition 6 then is immediately derived from Lemma 3. B

PROPOSITION 7: Protection by a middle-income country on the imports of the
labor-intensive good from the low-income countries 1) raises its per-capita consumption if

F1 > n+0; 2) lowers if 7y <n+ 8, and 3) has no effect if 7y = n+ 9.

PROOF: Like the proof of Proposition 6, protection by a middle-income country on the imports
from low-income countries means an increase in the price of the labor-intensive good in the
middle-income country. Proposition 7 thus is immediately derived from Lemma 4. B

Figure 7 presents protection by a middle-income country on the imports of the labor-intensive
good from the low-income countries. For illustrative purposes, Figure 7 assumes that s is unity
so that the wage curve can be treated as the per-capita savings curve. An increase in p; causes
the upward shift of the sectoral per-capita production function of the labor-intensive good Z; if Y1
is not the investment good. If ¥ is the investment good, an increase in p; causes the downward
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shift of the sectoral per-capita production functions of the middle-intensive good 7, and capital-
intensive good Z3. In both cases, the increase in pj results in the upward shift of the wage curve
from w4 to wip while decreasing the rental rate from 74 to 7. This causes an increase in the
steady-state capital-labor ratio from & to kj and thus raises the per-capita GDP from z}; to zj,.

=== Figure 7 ===

Trade liberalization has opposite effects from protection. Therefore, Proposition 6 states
that trade liberalization by a middle-income country on imports from the low-income countries
increases its income inequality while decreasing its per-capita GDP. Moreover, Propositions 5
and 7 states that the effect of trade liberalization by a developing country (either the middle- or
low-income country) on its per-capita consumption is ambiguous.

Note that Propositions 4-7 hold irrespective of whether the imported good is the consumption
or investment good. This result is different from Mazumdar (1996) in which he showed that
trade liberalization would increase growth only if it lowers the price of the investment good.
This is because of the following two reasons. First, Mazumdar (1996) considered an economy in
which factor intensities are the same between two sectors while this paper considers an economy
in which factor intensities are different. Second, Mazumdar (1996) assumed that savings come
from income rather than wages while the model in this paper assumed that savings come from
wages. If two sectors have different factor intensities and savings come from wages, the change
in the price of the consumption and investment goods have the same effects on factor prices
regardless of the type of goods. The results of this paper do not depend upon what kinds of goods
are imported.

Table 2 summarizes the effect of trade liberalization by a developing country. Propositions
1-7 together imply that the effect of trade liberalization by a developing country on economic
growth is mixed, because of local factor abundance. Since cross-country regression studies do
not take into account local factor abundance, the result explains the first empirical puzzle: the
effect of trade liberalization on economic growth is ambiguous. The effect on income inequality
is either nothing or negative. This explains the second empirical puzzle: the effect of trade
liberalization by developing countries on their income distribution is also ambiguous.

=== Table 2 ===

Table 2 also indicates that these propositions are “robust” in the sense that the effects on
income inequality depend upon neither the relationship between 7; and n+ § nor the kind of
good: whether or not the import is a numéraire good. The effect on economic growth does not
depend upon the relationship between 7; and n+ §. It is thus not surprising that cross-country
regressions generate ambiguous results. The existence of multiple cones and the difference of
factor endowment within the same cone can be a possible explanation to solve these puzzles.

One may concern that these results are simply attributable to the difference of savings rate
between the low-income and middle-income countries. However, these propositions can be ob-
tained if the low-income countries have a higher population growth rate than the middle-income
countries even when they have the same savings rate so long as the low income countries are
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small in the sense that their trade policy does not affect the prices of other countries.'? The re-
sults thus do not necessarily depend upon the difference of savings rate. Rather, the existence of
global and local factor abundances is an important factor.

4 Concluding Remarks

The empirical literature on trade liberalization reflects two puzzles. First, the effect of trade
liberalization on economic growth is ambiguous. Second, the effect of trade liberalization by
developing countries on their income distribution is also ambiguous. This paper attempts to
explain the two puzzles at the same time, based on a multiple-cone neoclassical growth model.

My model combines the elements of Davis’s (1996) view of static multiple equilibria together
with the elements of Deardorff’s (2001) model of trade and growth. T focus on new aspects that
are not explored in these previous studies: income distribution, per-capita gross domestic prod-
uct (GDP), and per-capita consumption. My model shows that if developing countries locate in
different steady states within the same factor price equalization (FPE) set, or the same diversifica-
tion cone, trade liberalization by a developing country could increase its income inequality while
decreasing its per-capita GDP and per-capita consumption. My results suggest that the existence
of multiple cones and the multiple steady states within the same cone, or the existence of global
and local factor abundances, can be a possible explanation to solve these puzzles.

Note that the results of this paper do not necessarily support protection by a developing coun-
try because of the following two reasons. First, the effects of protection by the middle-income
country on economic growth and income inequality hold only when the country continues to
protect imports from the low-income countries. However, it is unlikely that such protection is al-
lowed permanently. Second, while my paper clarifies the two empirical puzzles at the same time,
I do not examine the welfare effects involved. In addition, identifying the local factor abundance
of developing countries is an important empirical question. These issues will be explored in the
next stage of my research.
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Appendix

A1l Proof of Lemma 1 and 2

Figure 3 shows two common tangents. One has a slope of j; f{(71) = p2.f5(72) and crosses points
A (t1,p1f1(71)) and B (12, p2.f2(12)). For given prices, this tangent thus is written as:

Pafo(2) — prfi(m) = Pufi(m) (2 — 7). (A-1)

The other has a slope of p» f;(73) = p3f3(74) and crosses points C (73, p2 f>(73)) and D (T4, p3 f3(T4)).
For given prices, this tangent thus is written as:

P3f3(1a) — Pofa(13) = Pofr(13) (T4 — 13).

Industrialized countries locate in the cone [73, 74] while developing countries locate in the cone
[71, 2] The effects on developing countries thus can be analyzed from equation (A-1). Note also
that the capital intensity of the investment good is unknown, I need to consider two cases of any
price change: whether or not the labor-intensive good is the investment good.

Al.1 Case I: The middle-intensive good is not the investment good

First, assume that the middle-intensive good is not the investment good (i.e., p» # pr). To
examine the effect of an increase in the price of the middle-intensive good, suppose that the
prices of the labor- and the capital-intensive goods are fixed. Therefore, 7;(p2), T2(p2), and
P> = p5(p2) = 1/pr > 0. From equation (A-1), we have:

g(p2) = Prfo(na(p2)) — Pifi(T1(P2)) — Prfi (11 (P2) ) {m2(P2) — T1(B2)} = 0. (A-2)

To obtain common tangent, the condition (A-2) needs to be held after changes in the price p;.
This means dg(-)/dp, = 0.

dg(- / ~ ol
57(2):ﬁz{fz—mﬂﬁ(fz—ﬁ)}:(), (A-3)
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where f] = fl(%), f' = f'(%), and t/ = 7/(p2). Therefore,

/ f2

TT=—7——<0. A-4
Y (n—1) (A-4)

We thus have:
812

Ipt

Substitute ;1 f{(71(p2)) in equation (A-2) to p2 f5(72(p2)) and take partial derivative with respect
to p», we have:

=1 < 0. (A-5)

dg(- . -
%) [~ {4+ et (- )} =0 (a-6)
Therefore,
1 2 />
Th = — —= — . (A-7)
A <T2 -1 12
Note that, from equation (A-2), we have:
N / < /2 , D1 N
22— Hh(m—T1)=p1fi or — == > 0.
P2 f2— 1ol )} =p1f P— h FAr—
This in turn implies
7, < 0. (A-8)
Therefore,
aT
a_pzz = b <O0. (A-9)
From equation (2), the effect of an increase in the price p, on the rental rate within the cone
L1
is:
a_
rip2) _ g it < g, (A-10)
Ip2

From equation (3), the effect of an increase in the price p; on the rental rate within the cone is:

Wi (p2)

op = —p1phtfi T <O. (A-11)

The effect of an increase in the price p, on the steady-state capital-labor ratio is:

dk*(p2) s dwi(p2)
— 0. A-12
Ip2 ntd dpr (A-12)

Note that the Stolper-Samuelson effect is also confirmed. From equation (A-49), g—;lll;—ll = ph(fs +
) (Pafy/p2) = 1+ (pafy T/ P2f5) > 1. Therefore, 97 /71 > dpa/p2(> 0 > dwy /).
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The effect on the rental-wage ratio is:

oo() _ 1 {afl(pz)wl - awl(m)ﬂ} > 0. (A-13)

dpr Wil 9p Ip2

The effect on the steady-state per-capita GDP is:

9z(-) _ 9z(k*(p2)) Ok*(p2)
) dk*(p2)  dp2

The effect on the steady-state per-capita consumption is:

<o. (A-14)

<0 if A>n+0;
=0 if rfi=n+6; (A-15)
>0 if r<n+é.

dc* (1) _ 9¢*(p2) 9K*(p2)
dpy  dk*(p2) dp2

A1.2 Case II: The middle-intensive good is the investment good

Next, assume that the middle-intensive good is the investment good (i.e., p» = py). Suppose that
the prices of the labor- and the capital-intensive goods are fixed. Therefore, 7;(p1), 72(p1), and
P = P (p2) = —P1/p2 < 0. From equation (A-1), we have:

g(p2) = fa(na(pr) — Prfi(ti(p1)) — Pfi(t1(Pr)){w(p1) — T (p1)} =0. (A-16)

To obtain common tangent, the condition (A-16) needs to be held after changes in the price ps.
This means dg(-)/dp> =0.

dg(- . -
8152) = —A{-fi-(fi+AfT)(n—n)}=0. &-17)
Therefore,
/ 1 fl /
e +fi]>0. (A-18)
1
We thus have: 5
T
St=dp <o (A-19)

Similarly, substitute pf{(71(p1)) in equation (A-16) to f3(72(p1)) and take partial derivative
with respect to p», we have:

dg(-)

5= —p{fi— (- 1)}=0. (A-20)
P2
Therefore,
S
Th=——"" >0 (A-21)
? y (—1)



Therefore,

at
e 2 = g5, <0. (A-22)
P2
The effects on the rental rate and wage are:
o (p2) _ i oW1 (p2) "
om 3 7P >0 and “opy ~Tf; B < (A-23)

respectively. The effect of an increase in p, on the steady-state capital-labor ratio is:

ok*(p2) s dwi(p2)

= < 0. A-24
Iy  ntd o (A2
The effect on the rental-wage ratio is:
8(0() 1 {(9771 (pz) _ owq (pz)_ }
== - > 0. A-25
dp2 - wi |l 9m e Ipy (8-25)

The effect on the steady-state per-capita GDP is:

dz(+) _ 9z(k*(p2)) Ik*(p2)
dp2  Ok*(p2) Idp2

The effect on the steady-state per-capita consumption is:

<0. (A-26)

<0 if A >n+0;
=0 if Fi=n+§; (A-27)
>0 if 7 <n+é.

dc* (1) _ dc*(k*(p2)) 9k* (p2)
Ip2 dk*(p2)  Ip2

Equations (A-13) and (A-25) indicate that an increase in the price of the middle-intensive
good lowers income inequality irrespective of whether the middle-intensive good is the con-
sumption good or the investment good. Similarly, equations (A-14) and (A-26) indicate that the
increase in the price of the middle-intensive good raises per-capita GDP irrespective of whether
the middle-intensive good is the consumption good or the investment good. Therefore, Lemma
1 is obtained. On the other hand, equations (A-15) and (A-27) indicate that if the price of the
middle-intensive good increases, per-capita consumption 1) decreases when 7; > n+ 8; 2) in-
creases when 7; < n+ 8; and 3) is constant when 7; = n+ 6. Therefore, Lemma 2 is obtained.
|

A2 Proof of Lemma 3 and 4

A2.1 Case I: The labor-intensive good is not the investment good

Similar to the proof of Lemma 1 and 2, assume first that the labor-intensive good is not the
investment good (i.e., p; # pr). Suppose that the prices of the middle- and capital-intensive
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goods are fixed. Therefore, 71(51), 72(p1), and p| = p|(p1) = 1/pr > 0. Rewrite (A-1) as:

g(p1) = Prfa(m(p1)) — Pifi(ti(Pr)) — Prfiti(P1) {w(P1) — T (P1)} = 0.

To obtain common tangent, the condition (A-28) needs to be held before and after changes in the
price pi. This means dg(p;1)/dp1 =0.

Dol
agT(]):_ﬁll {fl‘|‘(f{‘|‘ﬁ1fflfi)(fz—f1)}:0, (A-28)

where f! = f(%;), fI' = f'(%;), and T/ = 7/(p1). Therefore,

1 fl /)
T, = —— — 4 > 0. (A-29)
1 ity <T2—T1 U
Hence, 3
T ! ~
— =7 > 0. (A-30)
ap 1P1

Similarly, substitute p; fi(71(p1)) in equation (A-28) to pa f5(72(p1)) and take partial deriva-
tive with respect to p;, we have:

a(yg—;;):—ﬁﬁ {fi+pfit(n—1)}=0. (A31)
Hence,
= _ﬁzfg(]; 0 (A-32)
We thus have:
3—;21 = 15p} > 0. (A-33)

These results indicate an increase in the price p; causes the rightward shift of the diversification
cone in Figure 3.
From equation (2), the effect of increase in the price p; on the rental rate within the cone is:

o7
o) _ g, g <o. (A-34)
P1
This in turn implies:
dri(p1 N N
TP — s+ i) <0 (A-35)

Similarly, from equations (3) and (A-35), the effect of an increase in the price p; on the wage

within the cone is:

.
% B = (4 )} > 0. (A-36)
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Hence,

ow1(py
% = —panafs Hp) > 0. (A-37)
pi

Note that the steady state within the cone means k* = {s/(n+ &) }w;. Therefore,

ok*(p1) _ s dwi(p1)
Ipi n+é dp

> 0. (A-38)

From equations (A-34) and (A-36), the effect of an increase in p; on the rental-wage ratio is:

do() _ 1 {9F1(m)w] I (p), }<o (A-39)

dpi wi | 9pi Ipi

From equations (4) and (A-38), the effect of an increase in p; on the steady-state per-capita GDP

is:
9z(-) _ 9z(k*(p1)) 9k*(p1)
dpi dk*(p1)  dp
On the other hand, an increase in p; on the steady-state per-capita consumption is:

> 0. (A-40)

>0 if A >n+0;
=0 if 7i=n+§; (A-41)
<0 if f<n+é.

dc* (1) _ dc*(K*(p1)) 9k* (p1)
api dk*(p1)  Ip

An increase in the price of the labor-intensive good pp thus results in the increase in the steady-
state per-capita GDP and the decline in income inequality. The effect on steady-state per-capita
consumption depends upon the relationship between 7 and n+ 6.

A2.2 Case II: The labor-intensive good is the investment good

Next, assume that the labor-intensive good is the investment good (i.e., p1 = py). Suppose that
the prices of the middle- and capital-intensive goods are fixed. Therefore, 71(p2), 72 (p2), and

Py = pb(p1) = —pa/p1 < 0. Rewrite (A-1) as:
g(p1) = prfa(m(p2) — fi(ti(P2)) — fi(T1(P2)) {m(P2) — T1(P2) } = 0. (A-42)

To obtain common tangent, the condition (A-42) needs to be held after changes in the price p;.
This means dg(p1)/dp; =

dg(p1
2L = — 0. A-43
8p1 =p{f-fit(n—1)} = (A-43)
Therefore, s
/ 2
<0. A-44
T = f (TZ _ Tl) ( )
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Hence,

ot 1

Ipi

On the other hand, substitute f](7(52)) in equation (A-42) to p»f5(72(p2)) and take partial
derivative with respect to p1, we have:

dg(p1)

= 1| > 0. (A-45)

oy~ AR (arpfn) (o). (A-46)
Therefore,
= ﬁzlfz" <’L’2J:2T1 — fé) <0. (A-47)
We thus have: P o
So=dph>0 (A-48)

From equation (2) and (A-46), the effect of an increase in the price p, on the rental rate r and
wage w inside the cone is:

Jr (P]) 1t
= f{'t]p5 <0 (A-49)
ap; 11P2
and P
La] (P) _ i > 0, (A-50)
p1
respectively.

From k* = {s/(n+ 6) }w; and equations (A-49) and (A-50), at the steady state, we have:

ok*(p1) s dwi(p)
A b (A-51)

From equations (A-49) and (A-50), the effect of an increase in the price p; on the rental-wage

ratio is: 3 | (o7 5
o) _ { AIGAVE (p‘)a} <0. (A-52)
Ipi Ipi

From equations (4) and (A-51), the effect of an increase in the price of the labor-intensive
good pi on the steady-state per-capita GDP is:

9z(-) _ 9z(k"(p1)) 9k*(p1) _ (A-53)

Ip1 ok*(p1)  dpi

On the other hand, the effect of an increase in p; on the steady-state per-capita consumption is:

api B W%

>0 if A >n+0;
=0 if Fi=n+0; (A-54)
<0 if f<n+é.

dc* (1) _ dc*(K*(p1)) 9k* (p1)
Ipi dk*(p1)  dp
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These results suggest that an increase in the price of the labor-intensive good raises per-capita
GDP while lowering income inequality. Like Case I, the effect on consumption depends upon
the relationship between 7, and n+ 8.

Equations (A-39) and (A-52) indicate that an increase in the price of the labor-intensive good
lowers income inequality irrespective of whether the labor-intensive good is the consumption
good or the investment good. Similarly, equations (A-40) and (A-53) indicate that the increase
in the price of the labor-intensive good raises per-capita GDP irrespective of whether the labor-
intensive good is the consumption good or the investment good. Therefore, Lemma 3 is obtained.
On the other hand, equations (A-41) and (A-54) indicate that if the price of the labor-intensive
good increases, per-capita consumption 1) increases when 7; > n+ §; 2) decreases when 7 <
n+ 0; and 3) is constant when 7; = n+ 8. Therefore, Lemma 4 is obtained. Il

A3 Proof of Propositions 1-3
A3.1 Case I: The capital-intensive good is not the investment good

Suppose that the capital-intensive good is not the investment good (i.e., p3 # pr). Suppose that
the prices of the labor- and the middle-intensive goods are fixed. Note that neither 7| nor 75 is a
function of p3. This in turn implies:

31’2 .

ot 1
— =0 and —=—==0. (A-55)
Ip3 ap3

In addition, the common tangent is also not the function of p3. Therefore,

ow(-) or(+) ok*(+)

—o. Yo and —o. A-56
op3 " dps o op3 ( )
Henee, do() 9z ac ()
a) . Z . c* .
—0 Y _p d —0. A-57
dp3 © apy M Tops (A-37)

If the capital-intensive good is not the investment good, an increase in the price of capital-
intensive good does not have any effects on the inequality, per-capita GDP, and per-capita con-
sumption in developing countries.

A.3.2 Case II: The capital-intensive good is the investment good

Next, suppose that capital-intensive good is the investment good (i.e., p3 = py). Suppose that
the prices of the labor- and middle-intensive goods are fixed. Therefore, 71 (p1,p2), ©2(P1,P2),

Py =P (p3) = —p1/p3 <0, and p) = p5(p3) = —p2/p3 < 0. Rewrite equation (A-1),

P22 (w(p1, p2)) — Prfi(ti(Pr, P2)) = Pif1(ti(P1,52)) (22 (P1, P2) — Ti(P1,P2)).  (A-58)
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Therefore,

g(p3) = p2fa(na(p1,p2)) — Prfi(t1(P1,P2))
—p1f1(t1(P1,P2)) (2(P1, P2) — T (D1, P2)). (A-59)

To obtain common tangent, the condition (A-59) needs to be held after the changes in the
price p3. This means

dg(ps) _ 1 {ag<-)dﬁ]+ag<->dﬁ2}:_L{88<->ﬁ1+98<'>~}:o. (A-60)

dps  dpy | 9p P> p3 | 9P o5 12
Therefore, 5 5
80) 5 1 9805 . (A-61)
dpi dp>
Note that
ag() { /o~ //aT] } 3g() ~ ,,31’1
AR + — (-1 d =22 =f— —(Th—11). (A-62
95, fi—=3fi+Pifi apl( »—T1) ¢ an 375 fr—pifi apz( »—1T1). (A-62)

We thus have:

ag() ~ ag() ~ ~ ~ ~ ~ ol <a7:l ~ oty >
i+ =Py = —pA-pifim—m)}—pfl(—1) ( 5=p1+ ==
95 ' o5 P {pofo—mfi-nfil—1)}-pfl(—1) 95,0 35,72
= 0. (A-63)
Therefore, 5 5
R A1) (A-64)
Jp dp>
Similarly,
8g() - 0T
=—fi— TH—7T A-65
95 fi—D2f> 9[51( 2—1T1) (A-65)
and 220" 3
8\ o~ 92
— = fo— + — | (mn—1). A-66
25, ) (fz 235! 8p2> (—11) ( )
This in turn implies:
ag() ~ ag() ~ ~ ~ ~ o <(9T1 ~ at _ >
+ = — — Th—1T1)} — T—1) =—p1 +=—
95 Pt o5, P2 {Prfr—DP1fi—Pifi(—7)} —Pofsy (2 —11) 950 35,7
= 0. (A-67)
Therefore,
812 - 812 - (A—68)

=—pP1+==—p2=0.
dp1 P>
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The effect on the wage is:

dwi(ps) 1 fowi(pr) . | dwi(pa) -
) L (9nip), | dnir), )

dp3 ap DT o
Note that
LWI(.)Zf—Tf“Tf"ﬂ and 20 _ 5 T fi
95 1 1J1P1T 18[51 952 12K31 1(9~ .
Therefore,
dwq (pg) 1 , < 8r1 . ) w1
=——(fi—T r = =-—<0.
dp3 P (fl lf]) f a D3

Similarly, the effect of increase in p3 is:

an _ p3{ar1( p) +971(ﬁ2)ﬁ2}_

dps an Pt o5

Note that 27() an()
ry
a~ f] f]a~ and a~ pf]az
We thus have:
dry 1 {~ ;L ,,<9T1~ aT1~>} r
i + I p—— =—-——x0.
dps P pifi+piLh 8p1p1 ap2p2 P

The effect on the steady-state capital-labor ratio is:

dk*(p3) s dw()

= <0.
dps n+d6 dpj

The effect on the income inequality is:

do(p3) {aw<-)~ 20() } dmi(d”— "%):o.

—p1+ —D2 w1 —
dp3 api P op> p p3 w2 \dp3 dps

The effect of an increase in p3 on the steady-state per-capita GDP is written as:

dz(k*(p3)) _ dz(k*(p3)) dk*(p3)
dp; dk*(p3)  dp3

The effect on the steady-state per-capita consumption is:

< 0.

<0 if A >n+0;
=0 if Fi=n+0;
>0 if /i <n+d.

de(k*(p3)) _ dc(k*(p3)) dk*(ps3)
dps3 dk*(p3)  dps
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(A-69)

(A-70)

(A-71)

(A-72)

(A-73)

(A-74)

(A-75)

(A-76)

(A-T77)

(A-78)



The effect on the steady-state per-capita consumption thus depends upon the relationship between
rrand n+ 6.

The effects of protection on income inequality, the stead-state per-capita GDP, and the steady-
state per-capita consumption are confirmed from equations (A-57) and (A-76), equations (A-57)
and (A-77), and equations (A-57) and (A-78), respectively. Propositions 1-3 are derived from
these equations. H
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Table 1. Country Classification

Global factor abundance Local factor abundance

Classification

Trade

Globally capital

Industrialized countries
abundant

(Not examined in this
paper)

High-income countries

Export capital-intensive
good and import middle-
and labor-intensive
goods

Developing countries  Globally labor abundant

Locally capital abundant

Middle-income countries

Export middle-intensive
good and import capital-
and labor-intensive
goods

Locally labor abundant

Low-income countries

Export labor-intensive
good and import middle-
and capital-intensive
goods

Table 2. Effects of Trade Liberalization

Trade liberalization Income inequality

Per-capita GDP

Per-capita consumption

Source

Liberalization by the
low- and middle-income

1) Increase if the import

1) Increase if r > n+o

countries on imports No effect is the numeraire good ~ 2) Decrease if r <n+d Propositions 1-3
from the high-income 2) No effect otherwise  3) No change if » =n+5

countries

Liberalization by the

low-income countries 1) Decrease if r >n+o

on imports from the Decrease Increase 2) Increase if r <n+d Propositions 4 and 5
middle-income 3) No change if r =n+6

countries

Liberalization by the

middle-income 1) Increase if r > n+o

countries on imports Increase Decrease 2) Decrease if r <n+o Propositions 6 and 7

from the low-income
countries

3) No change if r =n+6




Figure 1. Global and Local Factor Abundance
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Figure 2. Relationship between Per-capita GDP and Capital-labor Ratio in the Three-good Two-cone Model
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Figure 3. Multiple Equilibria in the Three-good Two-cone Model
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Figure 4. Patterns of Trade for the Three-good Two-cone Model
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Figure 5. Global and Local Factor Abundances in the Three-good Two-cone Multiple-cone Model
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Figure 7. Protection by A Middle-income Country on Imports from Low-income Countries
(a) Y is not the investment good
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Note: For illustrative purposes, s = 1 is assumed.

(b) Y ; is the investment good
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Note: For illustrative purposes, s = 1 is assumed.



