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Abstract

International integration in capital markets raises the cost of capital in technology-backward countries,
pushing them toward specialization in labor-intensive industries. To avoid specialization and to sustain
production of capital-intensive industries, governments either impose tariffs or limit the degree of capital
market integration. The idea that trade and capital market distortions are substitutes is apparently
contradicted by the empirical evidence, that shows that countries with more open trade regimes are also
more integrated to world capital markets. However, after controlling for international productivity and
factor endowment differences, I find a negative association between trade and capital market integration,
as predicted by the model.
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1 Introduction

Why are some countries more open than others? Why do trade openness and the degree of capital market
integration differ so much across countries? On the trade side, three main lines of reasoning have been
developed to explain the level and sectoral distribution of tariffs: the optimal tariff argument (Johnson,
1965), tariffs as second-best or third-best policies to correct for market inefficiencies (Bhagwati, 1971), and
political economy explanations of the distribution of protection across sectors (Grossman and Helpman,
1995). On the financial side, the literature highlights consumption smoothing and risk sharing as the key
benefits of capital market integration. However, the optimal degree of financial openness may also depend
on the effects of capital flows on monetary policy and financial repression (McKinnon, 1973; Taylor, 1983);
on exchange rate policy and currency crises (Tobin, 1978); on increased bank fragility (Detragiache, 2001);
and output costs of sudden stops (Calvo, 1998; Caballero and Krishnamurthy, 2004), among others.

Surprisingly few efforts have been made to develop an integrated approach to understand trade and
capital market integration, though there are, of course, exceptions. Beginning with Mundell (1957), a
now vast literature discusses whether goods and factor flows are complements or substitutes. A separate
literature considers the optimal "sequencing" of trade and capital account openness (McKinnon, 1982, 1991;
Edwards, 1984, 1989; Edwards and van Wijnbergen; 1986). Other authors have analyzed the role of trade
and financial integration in macroeconomic volatility (Backus, Kehoe and Kydland, 1992, 1994; Razin and
Rose, 1994).

More recently, Aizenman in a series of papers (2003; 2004) has argued that the degree of financial and
trade opening may be determined by public finance considerations. Developing countries, characterized
by high costs of tax collection, may opt to use financial repression as an implicit tax on savings, providing
a motivation for capital flight. Trade openness limits the effectiveness of financial controls as an implicit
tax on savings. Therefore, commercially open countries rationally choose a tax structure that relies less of
financial repression: trade openness provides a stimulus to financial openness.

The idea that countries more integrated to world capital markets have also more open trade regimes



finds strong support in the data. Figure 1 presents evidence on this. Panel A plots a traditional measure
of trade integration —exports plus imports over GDP— against gross private capital flows over GDP, also a
commonly used measure of the degree of capital market integration (Wei and Wu, 2002; Prasad et al, 2003)
for 141 countries in 1996. Both series are from World Development Indicators. The positive and significant
correlation reveals that countries with more open trade regimes are also countries more integrated to world
capital market. Panel B shows the same evidence for a restricted sample of 41 countries. This restricted
sample —that constitutes the basis of the empirical analysis performed below— comprises countries with data

on sector-specific factor shares for all 28 3-digit ISIC industries in 1996.

[Insert Figure 1, Panels A and B

In apparent contradiction with this evidence, the central argument of the paper is that trade and capital
market integration are substitutes rather than complements. In particular, the paper argues that trade
and capital market distortions are alternative means for protecting non-competitive industries: the former
affecting relative product prices and the latter distorting relative factor prices. However, the negative
association between trade and capital market openness arises after controlling for productivity and factor
endowment differences.

International differences in the degree of integration are held to depend on two factors. First, I assume
that there are cross-country differences in technologies, meaning that without factor mobility technology-
backward countries have both a low wage rate and a low return to capital while the opposite happens in

technology-advanced countries.

In this scenario, capital market integration raises the return to capital
in technology-backward countries, rendering the capital-intensive industry uncompetitive and bringing the
economy toward specialization in the labor-intensive sector.

This gives rise to the second building block of the analysis. Although specialization may be welfare

improving —as is the case in this paper— I assume governments in technology-backward countries want

to avoid the disappearance of the capital-intensive industry. I do not focus on the reasons behind this

1See Trefler (1993) for empirical evidence on international productivity and factor-price differences. See also Prescott (1998),

Hall and Jones (1999) and Caselli (2004).



strategy but rather on its consequences. To avoid specialization, governments can distort product and/or
capital markets, introducing a wedge between international and domestic product prices and between the
international and domestic return to capital.?

There are however infinite combinations of product and capital market distortions consistent with pro-
duction of the non-competitive sector. Naturally, each combination will have a different effect on domestic
wages, income and welfare. I assume policy makers choose the combination of trade and capital market
interventions that maximizes real per capita income. Constrained per capita income maximization® yields
an optimal level of trade and capital market openness in which they are alternative means of compensating
domestic firms for their technological disadvantages relative to international competitors.

The trade-off faced by the policy maker is that a higher degree of capital market integration increases
the cost disadvantage for the capital-intensive industry in the technology-backward country, raising the
tariff rate required to sustain its production. Capital market integration increases nominal income both
because a rise in the relative cost of capital unambiguously benefits countries that are more capital abundant
than the capital requirement in the labor-intensive industry and also because it leads to a fall in technology
differences, that have an endogenous component. However, as long as the rise in the cost of capital dominates
the productivity gain effect, capital market integration leads to a rise in the tariff rate required to sustain the
capital-intensive industry, generating a fall in real income. The relative strength of both effects determines
the degree of trade and capital market integration chosen by a country, which depend upon international
differences in factor endowment and technology.

The empirical part of the paper has two objectives. I first check whether after controlling for international
productivity differences, trade and capital market distortions are substitutes. I find strong support for this.

However, further conditions are necessary to make the model consistent with an unconditional positive

2As in Aizenman (2004), capital market distortions sustain a lower domestic return to capital relative to the international

rental rate.

3 Constrained maximization is emphasized to remind the reader that the government’s decision is constrained by the need
to ensure production diversification. As mentioned in the text, the first best is accomplished with full product and capital

markets integration and hence with production specialization.



correlation between trade and capital market integration. The second empirical exercise provides evidence
that these conditions are plausible, revealing that the evidence that countries with more integrated trade
regimes have also higher degrees of financial openness is consistent with the idea that trade and capital
market distortions are substitutes.

Finally, it is important to emphasize that in this paper international capital market integration does not
play its traditional role of insurance against idiosyncratic shocks: there is neither uncertainty nor consump-
tion smoothing in the model. In this paper, integration in capital markets’ encourages specialization that is
welfare enhancing (Krugman, 1993). Governments intervene in product and capital markets to avoid such
specialization, keeping a diversified product mix.

The paper is divided as follows. Next section presents the model. Section 3 is empirical, and it is
divided into three parts. Sections 3.1 and 3.2 develop and estimate a methodology to measure cross-country
differences in capital returns and technologies, that is applied to a sample of 40 developed and developing
countries in 1996 across 28 3-digit ISIC manufacturing industries. I use these results to check the empirical

validity of the model in section 3.3. Section 4 presents the conclusions.

2 The Model

Consider a small open economy that faces world product prices for the only two goods in this world: = and
y. Both products are produced with CRS Leontief technologies using labor L and capital K. Product x
is labor-intensive, meaning that k, < k,, where k; represents the technologically-determined capital-labor
ratio in sector ¢. I also assume that k, < k° < k, where k°(= K/L)° represents relative factor abundance

in country ¢, meaning that without factor mobility both goods are produced.*

4The Leontief technology does not affect any of the results. It only avoids dealing with second order effects of changes in
factor intensities following changes in relative factor prices that result from variations in the degree of capital market integration.
The assumption would be however more restrictive if the pre-integration equilibrium —without international factor mobility—
were characterized by production specialization. Appendix 1 presents and discusses a graphical representation of the effects of

integration in such case.



The zero profit condition in industry ¢ in country ¢ — that must hold for positive domestic production of
good ¢ — is given by

P = a;w’ + ag,r’ (1)

where p}’ is the international price of good ¢ and a%,; measures the requirement of factor F' = L, K to
produce one unit of good 4. Finally, w® and 7¢ refer to the domestic return to labor and capital respectively.
I assume that the productivity parameter a differs across countries, meaning that there are cross-country
technology differences. In particular, a%,;/a}; = (1 + ¢) > 0, where ¢ measures the country-specific Hicks-
neutral technology gap between country c and a foreign country denoted by * where the international return
to capital is set. As a first approximation, I assume that § is exogenously determined, but this restrictive
assumption is relaxed later on. The assumption that § > 0 means that country c¢ is technology backward
relative to the foreign economy as it requires more inputs per unit of output than the foreign economy in
both industries.

The graphical representation of the initial equilibrium with no international mobility of labor and capital
is shown in the traditional Lerner-Pearce diagram in Figure 2, that depicts unit-value isoquants of goods
z and y for the technology-backward domestic economy (continuous lines) and the technology-advanced
country (dotted lines). If relative factor endowment k belongs to the cone of diversification k,k,, both
tradable goods are produced, and domestic factor prices are given by r5 and w¢, where (r¢/r*) = (ws/w*)

=1/(1+0) < 1.

[Insert Figure 2]

Integration of ¢ to world capital markets leads to a rise in the domestic return to capital —that converges
to r*— and a fall in domestic wages to wy, rendering the capital-intensive industry y uncompetitive. As a
consequence, the internationally immobile factor —labor— faces all the burden of the technology gap, and
the domestic labor market clears with capital outflows equal to kk;.

To avoid specialization in the labor-intensive industry, countries introduce distortions in product and/or

capital markets. As will become clear below, the first best is always to embrace full integration to the world



economy, meaning that welfare is maximized with full capital market integration and no tariffs. I assume
this option is not available, meaning that governments protect uncompetitive industries. For that, they can
introduce trade or capital market distortions. Specifically, countries can impose a tariff on imports of good
y such the product price faced by domestic producers rises above the international price to a level consistent
with zero-profits. In this case, the tariff shifts the domestic unit-value isoquant of good y toward the origin
until point A.

Alternatively, policy makers can limit the degree of capital market integration, introducing a wedge
between the domestic and international capital return. Capital market distortions limit the convergence
of the domestic return to capital to r*, damping the cost effect on domestic producers in the capital-
intensive industry. Graphically, capital market distortions shift the new domestic unit-value isocost line
clockwise around point B until the autarky equilibrium is reached. Of course, combinations of product and
capital market distortions are also consistent with production diversification, and each one yields a different
equilibrium level of domestic wages and welfare.

Following Harberger (1980), the degree of capital market integration of a country is measured as the
policy-driven ratio between the domestic return to capital and the international return A\° = r¢/r*. A
country is considered relatively integrated to world capital markets if its domestic return to capital is similar
to the international return; while a country is poorly integrated to world capital markets if there is a
significant gap between the domestic capital return and r*. This approach to measuring capital market
integration using price-based measures contrasts to the quantity approach followed by Feldstein and Horioka
(1980), who studied capital market integration looking at correlations between saving and investment. In
the context of this paper, a price-based approach is more meaningful because it provides a direct measure of
the impact of capital market distortions on relative costs of domestic producers vis-a-vis foreign competitors.

Before proceeding, I extend the framework to allow for endogenous technology differences. In particular,
I assume that cross-country productivity differences have a country-specific exogenous component and an
endogenous policy-driven component that depends upon the degree of integration of each country to world

capital markets. Specifically, I assume that (1 +0°) = b°- f(A“) where b° > 1 measures the country-



specific exogenous component of technology differences. Function f(\) is continuous and strictly convex,
meaning that the technology gap decreases the more financially integrated the domestic country is.> Also,
f (1) = 1, meaning that with full capital market integration international productivity differences are given
by ¢ and f’(1) = 0, so that as A approaches 1 there are no productivity gains of further capital market
integration. The productivity gap between any country and the foreign economy is therefore bounded
between bf(A,) > (1+ ) > b > 1. (Hereafter I eliminate the superscript ¢ unless needed for presentation
purposes.)

Because technology differences depend upon the policy-determined degree of capital market integration
A, the autarky situation represents an equilibrium where the policy maker chooses a degree of capital market
integration equal to A, and zero import tariffs. In such case, the domestic zero-profit conditions in both

industries are

1= bf (M) 01070 + Ok pAd] (2)

1 = bf ()‘a) [ Zy'ya + eﬁ(y)‘a] (3)

where 07, is the share of factor F' in value-added in industry ¢ in the foreign country and v, = w, /w*.5
The solution to (2) and (3) is Aq = 7, such that A, = [bf (A\a)] " = (1+6,) " < 1. It is straightforward
to check that the sign of d\,/0b depends upon the sign of 9 (Af)/OA = (f+Af)). If f+Af > 0,
technology-backward high—b countries have lower autarky factor prices. I assume this is the case.

Starting from the autarky equilibrium, integration into world capital markets brings the domestic return
to capital to the international level. Because labor is internationally immobile, the rise in the relative cost
of capital renders domestic producers uncompetitive in the capital-intensive industry. Therefore, the post-

integration zero-profit conditions in both sectors can be expressed as (for analytical simplicity I hereafter

5Because equilibrium tariffs 7 and the degree of capital market integration X\ are tightly linked, (1+6) = f()\) may be
derived from a more general specification (1 4+ §) = f(A, 7) where 7 = g(}) is the equilibrium tariff rate on the importing sector.
SEquations (2) and (3) assume that 75 = 73 = 0. This assumption that not affect any of the results, and it is lifted in the

empirical section.



assume that 05, = 07, = 0 < 1/2, but none of the results depend upon this assumption)”

1 = bf(N [(1—9)%%@ (4)

1+7) = bf () [0+ (1-0))] (5)

The domestic tariff rate in industry y is denoted by 7 and it measures the degree of product market
distortions, and the level of capital market distortions is reflected in the policy-driven ratio of domestic to
foreign return to capital A = r/r*. It is evident that with full product and capital market integration,
ie, 7 = 0 and A = 1, equation (5) does not hold, revealing that the capital-intensive industry y is not
competitive, and its production must be supported with trade and/or capital market distortions. This is
of course not the case if the country chooses its autarky equilibrium, with A = A, and 7 = 0, in which case
both (4) and (5) hold.

There are however infinite combinations {7, A} that are consistent with positive production of both goods,

and each one yields a different level of domestic wages and welfare. In particular, each pair {7, A} satisfies

A47) = 0+ (1 —12_9)2(1+5) _ 9+(1—1302)\bf (\) ©

where O (1+7) /ON=[(1—-20) /(1 —0)]-b-(f + Af') > 0. Deeper capital market integration (a higher
A) has two effects on equilibrium tariffs. A direct impact follows from the increase in production costs for
domestic producers relative to foreign ones in the capital-intensive industry y that results from the raise
in the relative cost of capital at any given level of b. Therefore, higher tariffs are required to support the
uncompetitive sector. However, a raise in A also generates a fall in the technology gap (f’ < 0). Although
the fall in ¢ raises domestic wages and hence production costs in sector y, this effects is unambiguously
dominated by the productivity gain in that industry, meaning that the cost gap between domestic and
foreign producers fall, and so does the tariff rate that supports industry y. I denote this the indirect effect.

Because (f + Af’) > 0, the direct effect always dominates, meaning that there is a positive association

"Recall that z is the labor-intensive industry.



between 7 and A: a high degree of capital market integration must be accompanied with a low degree of
trade integration in order to compensate the cost disadvantage of domestic firms in the capital-intensive
industry. Therefore, trade and capital market distortions are substitutes.

From all possible combinations of {7, A} I assume the policy maker chooses the one that maximizes
welfare of the representative consumer of the domestic economy. Assuming a log-linear utility function
where « represents the share of consumption of good y in income, welfare can be expressed as an increasing
function of real income per capita R = I/P = (rk + w) /P where I is nominal per capita income and
P = ((1 —a)t aa)_l - py~“py is the relevant price index. From (4) and (5) we can express domestic
real income per capita as R = (Ar*k +w())) /P()\), where dw/I\ < 0 and OP/OX = OP/0T - 91 /OA > 0.
Intuitively, the decision on A affects nominal income because of its direct impact on factor rewards and
indirectly through its productivity effect. Also, A affects real income through its impact on tariffs, as
described in equation (6).

The maximization problem of the policy maker can be written as

m/ixxan =InC+Inl—-aln(l+7)=

mfmxan:lnC—l—ln (T*x\k+ 111* 1—9/\bf(/\)> —aln <9+(1—29)/\bf()\)) )

9 bf (N 1-6

where C' is a combination of parameters that do not vary with A. The range for possible values for
A is determined by several conditions. First, A has to be greater than its autarky level A\,. Otherwise,
equilibrium tariffs are negative. Second, the upper limit for X is determined by two conditions. On the
one hand, A\ cannot be higher than 1, meaning that the maximum domestic return to capital is 7*. On
the other hand, the degree of capital market integration has to be such that domestic wages are positive,
restricting A to be such that Af(\) < 1/b0. Intuitively, if technology differences are large enough, a high
degree of capital market integration might require negative domestic wages for the zero-profit condition in
labor-intensive industry « to hold. For simplicity, and without any loss of generality, I assume that b¢ < 1/6
for all ¢, meaning that for all countries A\, < A < 1.

The optimal value for A is obtained by solving the first order condition of problem (7), that is 9In I /O =

10



adln (1+7) /OX. Tt proves useful to analyze each term separately, that are given by

OlnI Fb !
I0sb k) = 255 = T (4 A7) = &> 0 (8)
and
T(A;b):aln(1+7) Gb (f + Af) > 0. (9)

ox 1+ GXf

where F = ((r*k/w*) (1 —0) —0) € (0,G) and G = (1 —26)/6.8

An increase in A raises nominal income (I(A) > 0) through two channels. First, the fall in w/r following
a raise in A increases income because the capital-labor endowment is higher than the capital-labor ratio in
the labor-intensive industry (k > k,). Second, income increases because technology differences fall with
A. The intuition for T'(\) > 0 emphasizes the substitution between trade and capital market integration: a
raise in A rises equilibrium tariffs because the direct impact of a higher cost of capital dominates the indirect
impact on production costs of a lower productivity gap between domestic and foreign producers of good .’

Denoting X the level of A that maximizes (Mand T =71 (X) the corresponding equilibrium level of tariffs,
it is straightforward to check that the first best is to embrace full product and capital market integration,
and specialize in the production of the labor-intensive good, i.e., UA=1,7=0) > U(\ = X, 7=7). With
complete international integration (A = 1 and 7 = 0), the second term in the right-hand-side of (7) reaches
its maximum value (see (8)), and the last term its minimum. Any policy to protect the uncompetitive
labor-intensive industry therefore yields a lower welfare level.

To characterize the equilibrium level of capital market integration X we analyze the continuous function
H(X) =I(A)—T(X). For simplicity I assume that o — 1, meaning that the share of the capital-intensive good
in consumption approaches 1. None of the conclusions of the paper rests on this simplifying assumption.
A unique interior maximum exists if 0H(A)/OX < 0, H(1) < 0 and H(\,) > 0. A necessary condition for

OH(X\)/OX < 0 is that 2 (f/)2 — ff" < 0, meaning that f()\) must be sufficiently convex.!® If f” > 0 the

8The assumption that ks < k < ky assures that r*k/w* € (6/(1 —0), (1 — ) /0).
9Notice the relevance of f + \f’ > 0. If f+ Af’ <0, it is always the case that I(\) > 0 and T(\) < 0, which means that

an interior solution is never reached.

2(f)2—f 5"

10The sufficient condition for a maximum is T(A), _5 < [W

]A N which implies that a necessary condition for a

11



rate at which international productivity differences shrink with capital market integration decrease with .
For f” sufficiently high, the rate at which nominal income increases with A is negatively affected relative to
the rate at which tariffs rise with A. Also, H(1) is always negative because G > F, meaning that the upper
bound for X is never binding.!

Finally, the condition for H(A,) > 0is that — [bA*f'], | > (G—=F)/(G=F+(1+G)(1+F)). The left-
hand-side term is an increasing function of b, meaning that this condition is more likely for high—b countries.
A rise in b decreases A, and, although we have not said anything regarding the sign of 8X/ 0b, we know that
X either increases with b or it decreases at a smaller rate than A, (OX/0b > Xg/0b = —Af/b(f+Af')). The
right-hand-side term is a decreasing function of k, revealing that capital-abundant countries are more likely to
have an interior solution with A > Aq- Because A\, does not depend on k, the higher gains of capital market
integration in capital-abundant countries unambiguously enhance the likelihood of an interior solution in
high—k economies. Graphically, Figure 3 depicts H(\) against A in two scenarios. In panel (a), an interior

is reached with A, < A < 1 while in panel (b) the economy chooses its autarky equilibrium.
[Insert Figure 3|

Before proceeding, notice the relevance of allowing for an endogenous component of productivity differ-
ences. If technology differences were totally exogenous, i.e., f(A\) = 1, then T(\) = Gb/(1 + GbA) and
I(\) = Fb/(1+ Fb)). If the conditions for an interior solution are satisfied, i.e., 1/b = Ay < A < 1, the solu-
tion is a minimum, meaning that a corner solution is always reached.!? For «a sufficiently high (a > F/Q),
the economy chooses its autarky equilibrium (A = A, = 1/b and 7 = 0), as the price costs of higher tariffs
in response to capital market integration always dominate the income gains. Conversely, if o < F/G the
economy chooses full capital market integration (A =1 and 7 = (1 —20)(b—1) /(1 — 0) > 0), revealing that

the cost of higher prices is irrelevant if the share of the capital-intensive good in aggregate consumption is

OH(N)/OX < 01is 2(f)2 < ff".

N1 = 18 > tEy = 1(1) as G > F.

F(14G)

ca¥r) <<

12The optimal degree of capital market integration is given by = that is an interior solution if

_aG-F _
bFG(1—o)
F(14bG

GOToE)" However, this is always a minimum.

12



too small.

Back to the case in which technology differences have an endogenous component, we know proceed to
analyze how X varies with k and b? Consider first the effect on the equilibrium level of capital market
integration of differences in k. It is straightforward to see that OH(X)/0k > 0. The final effect on A
depends upon whether )\, is binding or not. If an interior solution is reached, increases in k enhance the
gains from capital market integration for all A\. Because differences in k only affect 7 through its effect on
A, we have

X o(1+7) 1 X

1-26 <

For a given b, capital-abundant countries choose higher degrees of capital market integration and, as a
consequence, they also choose lower degrees of product market integration (high 7) in response to the greater
cost disadvantage in industry y. Otherwise, if b and k are such that a corner solution is reached, marginal
changes in k neither affect A nor 7.

Differences in b affect H(\) through two mechanisms. A raise in b rises the marginal income gains of
capital market integration: 9I(\)/9b > 0. This is because the productivity gains following a marginal rise in
A are greater in technology-backward countries, i.e., 9 (1 + ) /OAOb = f’ < 0. However, the marginal effect
on equilibrium tariffs of capital market integration is also greater in technology-backward countries, meaning
that 9T (\)/0b > 0. The direct impact on tariffs of deeper capital market integration —that increases with

b— dominates the higher productivity gains that are also greater in high—b countries. Analytically,

OH(N) , F G
TN T e T Tromne) 2 (10)

The effect of differences in b on A will depend upon the sign of (10). If 9H(N)/0b < 0 the tariff effect
dominates the income effect, and technology-backward countries choose a lower degree of capital market
integration, i.e., 8X/8b < 0. The opposite happens if 9H(\)/0b > 0.

The condition for OH(A)/0b < 0 is FG(bA f)i:X < 1. Although we cannot get an analytical solution
for X, we can characterize this condition by focusing on extreme values. Notice first that 1 < bAf < b,

which means that FGb?> < 1 is a sufficient condition for OH(\)/0b < 0. Second, because b < 1/,

13



G = (1-20)/0 and F € (0,G), a sufficient condition for FGb? < 1 is that (1 —260)*> < 6*, which holds
it 0 > .41. As k falls, the minimum value for 6 consistent with 0H()\)/0b < 0 falls, and it converges
to zero as F' — 0. Alternatively, as b approaches 1 and F = G, GX/ 0b is negative if § > 1/3, and this
value decreases as the country becomes more labor-abundant. Therefore, unless 6 is sufficiently small,
technology-backward countries choose lower degrees of capital market integration, meaning that the price
costs of greater technology backwardness dominate the income gains due to greater productivity.

An alternative way to evaluate the sign of (FGb2 - 1) follows from noticing that this expression defines
a negatively sloped threshold in the plane (b, k) below which FGb*> < 1. This condition is more likely to
hold if technology-backward high—b countries are also low—F' labor-abundant economies. This association
between b and k need not be a structural relationship —indeed; the model is silent about it— but rather an
empirical regularity.

The sign of N /0b is relevant for two reasons. Its first implication is related to the effect that changes

in b have on equilibrium tariffs. Totally differentiating (6) yields

o1+7) 1-20

b 1-9

)\f—i—b(f—k)\f/)%] .

Changes in b have two effects on tariffs. A direct effect is reflected in the first term in square brackets,
which shows that a rise in b must be accompanied by a rise in tariffs at any given level of A because the
cost disadvantage of domestic producers increases. The right-hand-side term inside the square parenthesis
reflects the indirect impact that changes in b have on tariffs through changes in the degree of capital market
integration. If GX/ 0b < 0 a rise in b generates a fall in the level of capital market integration, pressuring
tariffs downward. The opposite happens if 9A\/0b > 0. However, we know that OX/Ob > —\f/b(f + Af"),
which means that 9(147)/9b > 0, meaning that the direct effect always dominate the indirect one regardless
on the sign of ON /Ob. Therefore, technology-backward countries have higher tariffs.

The sign of 8X/ 0b is also crucial to obtain predictions with regard to the association between trade and
capital market integration. Although to sign 8X/ 0b we need to specify a particular functional form for f, the

model is general enough to predict different unconditional relationships between trade and capital market

14



openness for alternative values of the parameters. To check this, it is useful to summarize the predictions

of the model in the following way

d(1+7) = 11__2: Af+b(f+Af’)%] ~-db+11__2; [b(f+>\f’)%] dk, (1)
= A=\
5. (9HWY) _ _U+A)HGE-F) 2
dA'( O\ ))\—X T (14 FbAf)2(1 + GbAf)? [1_(Abf) FG} 5o

[ o,
(1+FOAF)?2 Ok |, _5

(12)

where (OH(X)/0N),_5 < 0.

Consider first the case in which countries only differ in their relative factor endowment k. Capital
abundant countries unambiguously choose higher degrees of capital market integration (high A) and have
higher tariffs. As discussed above, a high capital-labor endowment enhances the income gains of capital
market integration at the cost of raising the tariff requirement for the uncompetitive industry. Therefore,
the model predicts a positive correlation between X and 7, meaning that financially integrated countries will
have more closed trade regimes (d (147)/dA=[d(1+7) /dk] / {di/d/{} > O).

Alternatively, suppose that countries only differ in their exogenous technological component b. Because
0(14+7)/90b > 0, the correlation between trade and capital market integration depends solely on the sign of
N /0b. If N /0b > 0 countries with more open financial regimes —that happen to be technology backward—
are less integrated to world product markets, both due to the higher technological gap and also because
the cost of capital is higher. Conversely, if 8X/ 0b < 0 technology-backward countries choose lower degrees
of capital market integration, and a positive association between trade and capital market openness arises
(d (1+7)/dA=[d(1+7) /db] / [dX/db} < 0). As discussed above, this condition is more likely if there is
a negative association between capital intensity and technology levels, meaning that technology-backward
countries are also labor abundant.

Finally, assume that there are international differences both in b and k. Even if O /Ob > 0, the model is
capable of delivering a negative unconditional correlation between A and 7 if b and k are negatively correlated.

In particular, it is possible that high—k low—b countries choose higher degrees of capital market integration,
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because the effect of differences in factor endowments on the degree of capital market integration dominates
the effect of productivity differences. Also, if tariff differences are dominated by productivity differences
rather than differences in capital market integration, labor-abundant technology-backward countries choose
low degrees of capital and product market integration, while the opposite happens to capital abundant
technology-advanced countries, meaning that financially open countries have also more open trade regimes.

Notice that the possibility that the model delivers a positive unconditional correlation between trade and
capital market integration is not contradictory with the idea that capital market distortions are substitutes of
trade distortions. It just emphasizes the relevance of controlling for cross-country differences in technology
and factor endowments. This is exactly the objective of the empirical section, which is divided into three
parts.  First, I develop a methodology to estimate cross-country differences in factor returns, that are
used as measures of capital market integration. Second, I use these estimates to calculate international
productivity differences. Finally, I test two implications of the model. First, I test whether after correcting
for productivity differences; trade and capital market distortions are substitutes, as emphasized in the model.
Second, I analyze the plausibility of the conditions that allow the model to deliver a positive unconditional

correlation between trade and capital market integration.

3 Empirical Estimation
3.1 International Factor Price Differences
Using the notation of section 2, the zero-profit condition for any domestic firm in sector 7 is
Di = QHiWH + QKT (13)

where ag; is the inverse of average human capital productivity (H = L - h where L is the number of
workers and h is the average quality of workers) in industry ¢ and wy is the return per efficiency unit of
labor. T explicitly consider efficiency units of labor (effective labor) rather than number of workers to obtain

estimates of productivity and factor price differences that do not reflect differences in labor quality. For
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space considerations I do not report the results of the estimations assuming h = 1 (that are available upon
request to the author), but all the results that follow do not depend upon the specific measure of labor input
used.!?

The ratio of average effective labor and capital productivity between domestic and foreign firms in any

industry ¢ can be expressed as

agi _ Orir™ (1+7:) (14)
ag; Okir (1+77)

ami _ O wiy (1+75)
ajy;  Opiwn (1+77)

and

Assuming Hicks-neutral technology differences and controlling for cross-country differences in relative

factor prices, a second order Taylor approximation of a foreign firm isoquant around the foreign country

factor price ratio implies that (14) can be written as'*

* 1 * * 2 HKZ r* (]- + Ti)
146) (146050, (w—1) + 2050000 (w—1)?) = 22T =TT 1
( + )( + HiO (w )+2 KiVHiO (w ) ) HKz r (1+7’:‘) ( 6)
where w = (wg/r)/(wi;/r*) is the ratio of relative factor prices between the domestic and foreign

economies and o; is the sector-specific elasticity of substitution between labor and capital. Combining both

expressions we get
(1 i (= 1) 4 W05 (- 17) g, )
(1 + 0503 (w — 1) + 10%,07,04 (w — 1)2) w

where ®; = (0y:0%;) / (0ki073;;). Equation (17) is a non-linear equation on w. Assuming equalization
of relative factor prices across industries within each country, we can estimate (17) to obtain the value of w
consistent with cross-country cross-industry differences in average factor productivity using sectoral data on

factor shares and elasticities of substitution.

I3Neither T correct for differences in the quality of capital, that according to Caselli (2004) could be an important source of

cross-country income differences.

14The definition of the elasticity of substitution between effective labor and capital is o; =dln k;/dIn(wg /) where k =
K/H = k/h is capital per unit of effective labor. The percentage change in apy; and ak; for changes in relative factor prices
are am; = —0%,;0i (w—1) + %0’;“0}”02- (w—1)2 and ag; = 0%,0i (w—1) + %0}‘{2-0}”02- (w —1)2, from which (15) and (16)

follow.
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Table 1 reports estimates of w for 40 countries using the United States as the reference country.!®> Data
on factor shares in 1996 are obtained from UNIDO’s Manufacturing Statistical Database at 3-digit ISIC
level' and data on elasticities of substitution between labor and capital o; are from Claro (2003). All
estimates of o; with the exception of Tobacco industries —with an estimated value for o; = 2.12— are in the

neighborhood of 1, and the results do not change if we assume different values for o; close to 1.
[Insert Table 1]

All values of w are positive and half of them significant. As expected from traditional macroeconomic
theory, capital-abundant countries have higher wage-rental rate ratios; indeed, the correlation coefficient
between w® and k¢/k* = k°/k* - h*/h¢ is .46 significant at 1%, where k°/k* is the ratio of real capital per
worker between each country and the United States from Penn World Tables and h*/h° is the ratio of a

" However, it is

measure of quality of labor between the U.S and each country, both from Caselli (2004).!
not the case that capital-abundant countries have a high wage rate and a low return to capital. Using the
estimates of w I compute the rental rate ratio r/r* as A = (w/w*) - (h*/h) /w where w is the wage rate per
worker measured as average yearly wages in manufacturing industries obtained from UNIDQO’s Statistical
Yearbook (notice that the wage rate per effective unit of labor wy is equal to w/h). The unconditional
correlation between A and E/E* is .7, significant at 1%, revealing that capital-abundant countries have

18 The evidence that most countries have low wages and low capital returns

relatively higher capital returns.
(relative to the United States) —even after correcting for differences in labor quality— suggests the existence
of international technological differences.

Are these measures of rental rate differences reasonable? In terms of the model, A\ is meant to capture

different degrees of capital market integration. This approach is similar to Harberger’s (1980), who argued

15The values for w are estimated assuming a starting value for w of 1. However, none of the results depend upon the starting

value chosen for w unless it is in the neighborhood of 8.
16The sample includes only countries for which data on factor shares are available for all 28 industries in 1996.
I"The correlation coefficient between w® and k¢/k* is .46, also highly significant.

8 The rental rate gap unconditional on international differences in human capital can be computed as (w/w*) /w. The

correlation between (w/w*) /w and k/k* is .77, significant at 1%.
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that the degree of international capital market integration is better quantified by looking at international
factor price differences rather than international factor flows (Feldstein and Horioka, 1980). A comparison
with more standard measures of capital market integration —like capital flows as share of GDP reveals that
) is a reasonable measure of capital market integration. Figure 4 shows a positive and significant association

between \° and gross private capital flows as a share of each country’s GDP in 1996.

[Insert Figure 4]

Although it is not the objective of this paper to gauge an overall degree of capital market integration,
the results in Table 1 tend to support Feldstein and Horioka’s conclusion that the degree of capital market
integration is low. This is because international rental rate differences are significantly different from 1 and
similar to international wage differences. Finally, Figure 5 plots average manufacturing tariffs (from UNC-
TAD, Nicita and Olarreaga, 2001) against A. The evidence that high-tariff countries have also greater rental
rate gaps reveals that the quantity-based positive correlation between trade and capital market integration

depicted in Figure 1 also holds using price-based measures of international integration.

[Insert Figure 5]

3.2 International Technology Differences

The industry-specific Hicks-neutral technological gap between each country and the United States is esti-
mated from the zero-profit conditions. Given country-specific differences in factor-price ratios, there is a
unique level of §; that fits perfectly the zero-profit condition in industry ¢ in each country. Combining (13),

(15) and (16) we obtain

(tm) g gyen (10w =1 = 30 @ =1’ + g0bia @ -0 o
(L+77) wiy :

With sector-specific values of factor shares in the United States (obtained from UNIDO Statistical Data
base), labor-quality-adjusted wage data wg/wi; (from UNIDO and Caselli, 2004) and estimated values for

w reported in Table 1 we can compute the value of d; that fits perfectly equation (18). The results are
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reported in Table 2. The calculations assume that (14 7;)/(1 4+ 7}) = 1 to obtain measures of technology
differences that do not depend on tariff differences. This is to avoid a spurious correlation between tariffs
and productivity differences, relationship that is exploited later on. In any case, the values of §; do not
change significantly if we include sector— and country—specific tariffs (not reported).!?

Table 2 shows sector-specific values for § as well as a "country-specific" value for (1 + ¢) computed as the
unweighted average of (1+0;). Although there are cross-industry within-country differences in productivity
gaps, it is evident that the cross-country variance is much greater. These measures are very similar to
alternative estimates of international technological differences. For example, the last two columns reports
cross-country productivity differences from Trefler (1995). The correlation with (1 4 6) is .82 for the neutral

model and .97 for the unrestricted model.

[Insert Table 2]

3.3 Are Product and Capital Market Distortions Substitutes?

The first exercise is to test the idea that trade and capital market distortions are alternative means for
protecting uncompetitive sectors. According to (6), conditional on b, (1 +7) /OX > 0. The estimates
of (1+ ) reported in Table 2 combine however information on exogenous and policy-driven components of
international productivity differences, and they do not provide direct measures of b. Instead of identifying
cross-country differences in b from (1 + 4), I exploit the fact that, conditional on (14 d), (6) also predicts
that 0 (1 +7) /OA > 0. Controlling for (1 + ¢) rather than b allows us to identify the direct effect of changes
in the cost of capital on equilibrium tariffs without changes in the productivity gap. I therefore consider

the following specification:

I+7)=ap+ar1-(14+0)+as-A+az-A(1+06)+e (19)

19Estimates of § assuming (wg /w};) = (w/w*), i.e. not correcting for differences in human capital— also yield very similar
results. Denoting ;1 the technology gap in industry ¢ that accounts for cross-country differences in the quality of labor and

di2 the one that doesn’t, it follows that (14 ;1) = (1 + di2) - (h/h*).
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where ¢ is a standard error term. From (6), I expect (1 +7)/0X = ag + a3 - (1 4+ §) > 0 for all possible
values of (1+ J), meaning that tariffs are increasing on A in all countries, and that this effect is greater in
technology-backward countries.

Table 3 reports the results for alternative specifications of (19), that either include all countries for which
series on 7, A and J are available or countries with (14 ¢) > 1, which implies b > 1. In all cases I have
excluded Egypt from the estimations due to its unusually high average tariff rate, but none of the results
vary with its inclusion. The first two regressions reflect the positive and significant unconditional association
between product and capital market integration that is evident in Figure 5: countries with high tariffs have
greater rental rate gaps (relative to the United States).

Regressions 3 and 4 impose the restriction a; = as = 0, based on a literal interpretation of equation
(6).20  The positive and significant coefficient of A (1 + ) reveals that O (1 + 7) /OX is significantly greater
than zero, meaning that trade and capital market distortions are substitutes. Finally, columns 5 and 6
report the results of unrestricted estimations of (19). Using Delta Method to compute confidence intervals
for ag + ag - (14 ) reveals that 9 (1 4 7) /O is positive and significant in all countries. Figure 6 plots the
mean for 9 (14 7) /OX and the 95% confidence interval for different values of (1 + §) using the coefficients

of regression 5.2!

[Insert Table 3]

[Insert Figure 0]

The evidence that trade and capital market integration are substitutes is not sufficient though to make
the model consistent with a negative unconditional correlation between A\ and 7. For that, we need certain
conditions on coefficients in equations (11) and (12). The rest of the section explores the plausibility of

those conditions.

p : o) 1—260

20 According to (6), (1+7) = 155 + =5 - A1 +9).

21The same conclusions are obtained if the regressions are run using measures of rental rate and productivity differences that
do not correct for human capital differences. Also, similar results are obtained if we replace A in Table 3 by Gross Private

Capital Flows as share of GDP (plotted in Figure 1, panel B).
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Consider the following structural relationship from which (11) follows: (1+7) = 8¢+ 81 -k+85-b+ B35
k-b+ p. The model predicts 9(1+47)/0k = (B, + 3b) > 0 and O(1+7)/0b = (S5 + B3k) > 0. Although b
is not observable, it can be expressed as a function of (1 + d) and A\, where b = (1 + ) /f (A). I particular, I
assume b = (1+0)(apA+ a1 )\2) where ag, a; are constants with ag > 0 and a; < 0.22 Plugging this function

into the equation governing (1 + 7) yields
A+7) =7 +71 k+72 L+ )A+73 L+ A+, k(L + A+ 75 -k (L+)N +p (20)

where vo = By, 71 = B1, 72 = Baao, V3 = Baa1, 74 = Bzao and v5 = Ssai.

Table 4 reports results from different specifications of equation (20). The first two regressions run (1+7)
against k. There is a significant negative unconditional relationship between tariffs and capital abundance:
capital-abundant countries have lower tariff rates. However, this negative association vanishes once we
control for technology differences. As shown in columns 3 and 4 —that assume 3 = 0—, controlling for b
renders v, insignificant, although not positive as predicted by the model. A second implication of regressions
3 and 4 follows from noticing that v, > 0 and 5 < 0. Because ag > 0 and a; < 0, this implies that 55 > 0

(0(1+7)/9b > 0) confirming that technology-backward countries have higher average tariffs.
[Insert Table 4]

The last four regressions include the interacted term b-k. Columns 5 and 6 report unrestricted regressions
while the last two columns report regressions with the parameter restriction v5 = v57,/72.2> Several conclu-
sions can be drawn from these results. Notice first that the sign of 9(14-7)/0k = (v, + 74 - (1 +0) A+ 75 - (1 +6) )\2)
depends upon the specific values for § and A\. With the results in column 5 I use Delta Method to compute
confidence intervals of d(1 + 7)/0k for each combination (4, A). There is no significant association (at 95%
confidence level) between factor abundance and average tariffs in all but two countries (Costa Rica and

Uruguay). Using the results in column 6, in only 9 out of 24 countries there is a negative and significant

22Conditional on (1+38), db/ON = —(1 + 8)f'/f2 > 0 and 8%b/ON2 = (1 4 8)/f3 - (2f'f' — ff") < 0. Recall that

2f"f" — ff") < 0is a necessary condition for a unique interior maximum.

23The probabilities of not rejecting the null hypothesis that V5 = Y37Y4/7V2 in regressions 5 and 6 are .61 and .25 respectively.
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association between capital intensity and average tariffs. Overall, the results reveal that after correcting for
productivity differences there is no correlation between factor abundance and tariffs.

A second element to highlight from regressions 5 to 8 concerns the sign of (1 4 7)/9b = (B4 + B3k).
Although 55 and 4 are not observable, we know that (8 + B5k) = (v + 74k) /a0 = (73 + v5k)/a1. The
assumption that ag > 0 and a; < 0 are constant implies that the sign and significance of 9(1+ 7)/9b, though
not its size, is the same as the sign and significance of (v, +v,k) and —(4 +v5k). Notice that v, > 0 and
v3 < 0, and also v, < 0 and 75 > 0, revealing that 55 > 0 and 83 < 0. Using Delta Method to compute
confidence intervals for these expressions yield the following results. With regressions 5 and 6, in around 50%
of the countries 9(1+7)/0b is positive and significant while in 50% of the cases it is not significantly different

from zero.2*

Similar results are derived from the restricted regressions with the exception of regression 8,
in which case 9(1 + 7)/9b is not significantly different from zero in all countries in the restricted sample.

The evidence that 9(147)/0b > 0 does not reveal however the sign of 9A/9b. If OA/0b < 0 the model is
consistent with a negative unconditional correlation between A and 7 unless b and k are positively correlated.
Consider first the case where cross-country differences in k are relatively unimportant. Technology-backward
countries choose lower degrees of capital market integration and have high tariff rates in response to high
b, meaning that financially isolated countries have more restricted trade regimes. If b and k are negatively
correlated, meaning that technology-backward economies are also labor abundant, high—b low—k countries
choose low levels of capital market integration A and, if the technology effect dominates the capital market
integration effect on determining 7, they also have high tariffs.

The condition that b and k are negatively correlated is necessary for the model to deliver a negative
unconditional correlation between A and 7 if 9A/9b > 0. If the effect of a low k on A dominates the effect
of a high level of b, technology-backward labor-abundant countries choose low degrees of capital market
integration and, if the technology effect dominates the capital market integration effect on determining 7,
then financially integrated countries are also trade integrated countries.

Is there direct evidence on the sign of OA/9b? A first approach is to estimate 6 from columns 3 and 4

24The only two exceptions are Canada and Hong Kong under specification 6, where 0 (1 4+ 7) /0b is negative and significant.
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in Table 3. According to equation (6), the coefficient on (1 + §) A, that is approximately 2/5, is equal to
(1 —26)/(1 — 0), which yields a value of 6§ ~ .45. As discussed in section 2, the condition for A/9b < 0
is FG (bAf)> = FG(A(1+6))® < 1, which always hold if § > 2/5, suggesting that technology-backward
countries choose lower degrees of capital market integration. An alternative mechanism is to compute for
each country in the sample the minimum value of # that makes FG (A(1 + 6))? smaller than 1. For that, I
assume an aggregate labor share in the United States of .7, which implies r*k* /w* = 3/7. The results reveal
that given the distribution of factor abundance and technology differences across countries, this condition
holds for all countries if § > .2, that is a very small value, suggesting that 9A/9b < 0.

With regard to the correlation between factor abundance and productivity differences, I run the following
regression:

k
o =0 P bt v =py+prag (L+6) At pras (1+6) X + .

The results, reported in Table 5, suggest that p; is negative and significant (ag > 0 and a; < 0), and
hence that there is a strong negative correlation between productivity differences b and relative capital-labor
ratios k/k*. Together with the evidence that OA\/9b < 0, this empirical regularity reinforces the indirect
evidence that the model is consistent with a positive unconditional correlation between trade and capital

market integration.

[Insert Table 5]

4 Conclusion

In a context where international technological differences play a crucial role in explaining international factor
price differences, trade and capital market distortions are alternative means for protecting uncompetitive
industries. If governments support uncompetitive industries with capital market distortions, limiting the
convergence of the return to capital in technology-backward countries to higher international levels, the pres-
sures for tariff protection are lower. The message that trade and capital market distortions are substitutes

contrasts with the overwhelming empirical evidence that shows that financially integrated countries are also
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countries with more open trade regimes.

The paper shows that both ideas are however not contradictory. After controlling for international
productivity differences there is a strong negative association between trade and capital market integration.
However, because countries differ in their levels of technology and factor abundance, the evidence suggests
that technology-backward labor-abundant countries choose lower degrees of capital market integration and
have high tariffs, revealing a positive unconditional correlation between trade and capital market integration.

These results have important implications for the debate on the effects of global integration for less-
developed countries. If international productivity differences are indeed a significant determinant of cross-
country income differences, global capital market integration raises the cost of capital in technology-backward
countries, pushing technology-backward poor countries toward specialization in labor-intensive products,
unless integration is accompanied by sufficiently high technological gains.

Although specialization is welfare improving in the long run, the shift in the production structure may
generate high cross-sector factor movements with important employment effects in the short run. Accounting
for this short run reallocation costs may enlighten the discussion of why globalization has been resisted
in many countries. In a similar vein, without factor movements the costs of international productivity
differences are shared by all factors. However, global capital market integration rises the opportunity cost
for capital in technology-backward countries, hurting those factors that are internationally immobile, like
unskilled labor. In other words, the burden of productivity deficiencies is faced by those factors with
less international mobility (Rodrik, 1997). However, it is not globalization the fundamental cause behind
this change in relative factor prices —and eventual rise in income inequality— but rather the existence of
international technological differences. From a policy perspective, this suggests that promoting policies
that enhance technology transfers —like foreign direct investment— may be fundamental to fully enjoy the

benefits of globalization.
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APPENDIX 1

Consider the case of a technology-backward small open economy whose relative factor abundance k is
such that k& < k; where k, is the factor intensity in labor-intensive industry x that would prevail if, at
international product prices, the domestic economy were to produce both goods. Figure Al plots unit value

isoquants for goods = and y in the domestic economy at international product prices.
[Insert Figure Al]

Without international capital movements the domestic economy specializes in the production of x and
the domestic autarky return to capital depends upon the relative labor abundance of the domestic economy.
We can identify a level of k = k —with k being the capital-labor ratio such that » = r*— that determines
three alternative cases to analyze. If k£ is in zone i (km >k > E), the domestic autarky return to capital
is lower than r*, and hence capital market integration rises the domestic return to capital. The domestic
economy remains specialized in the production of good z, although it shifts toward a more labor-intensive
production technique due to higher relative capital costs. Production of the capital-intensive good y requires
a combination of tariffs and capital market distortions as discussed in the text. Intuitively, trade and
capital market integration remain substitutes as greater capital market distortions limit the convergence of
the domestic return to capital to r* and hence dampens the effect on tariffs.

If k = k there are no international differences in capital returns as the effect of the technology gap on
the domestic autarky rental rate is exactly offset by the higher labor abundance of the domestic economy.
This implies that the only available instrument for protecting industry y is a tariff, and there is no trade
off between trade and capital market distortions as only the former is available. The tariff rate shifts the
unit value isoquant of good y toward the origin until A, and production of good y requires capital inflows
because k = k.

Finally, if £ belong to zone ii, i.e., k < %, the domestic autarky rental rate is higher than r*, meaning that
capital market integration leads to a fall in the domestic return to capital. The economy remains specialized

in the production of labor-intensive z, and trade and capital market distortions become complements because
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the latter, by impeding the downward convergence of the domestic return to capital to r*, rise the tariff
requirements to protect industry y. Therefore, countries less integrated to world capital markets are also
countries less integrated to world product markets. However, an interior solution (partial capital and product
market integration) is never reached because capital market integration raises nominal income —both because
technology improves and also due to higher relative wages— and domestic consumer prices fall following lower
tariff requirements. Therefore, countries choose full capital market integration and the tariff rate is such

that the zero-profit condition in industry y holds.

30



(Exports + Imports) / GDP

Figure 1 - Panel A
Trade and Capltal Flows: 1996

3.2919 ©

163
\ \

003797 . . | 1.8366
Gross Private Capital Flows / GDP

Source: World Development Indicators



(Exports + Imports) / GDP

3.2919

.18908

Figure 1 - Panel B
Trade and Capital Flows: 1996
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Figure 3: Optimal Level of Capital Market Integration
Panel (a): Interior Solution
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ental Rate Differences and Gross Private Capital Flows: 1996
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Figure 5 , , ,
Average Manufacturing Tariffs and Rental Rate Ratios: 1996
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Mean and 96% Confidence Interval of o,+oi3(1+6)

Figure 6: Tariffs and Rental Rate Differences controlling for (1+3)
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Figure Al: Lerner-Pearce Diagram for Labor-abundant countries
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Table 1

Cross-Country Differences in Factor Prices: 1996

#  country 0] se wiw* h*/h A=t k/k* T (%)
1|AUT 1.14 1.24 1.291 1.136 1.287 1.077 8.08
2|BGR 1.18 2.64 0.047 19.64
3|BOL 0.39 0.07 0.078 1.767 0.352 0.067 9.83
4|CAN 1.00 0.45 0.908 1.070 0.976 1.096 10.01
5|CHL 0.42 0.05 0.296 1.393 0.975 0.344 10.95
6|CMR 0.85 1.47 0.106 2.353 0.293 0.035 20.64
7|COL 0.31 0.03 0.137 1.858 0.828 0.143 14.20
8|CRI 1.17 1.27 0.140 1.656 0.198 0.217 11.59
9|CYP 1.10 1.10 0.465 1.276 0.539 0.668 12.57

10|DNK 1.11 3.61 1.297 1.171 1.363 1.153 8.08
11|ECU 0.51 0.20 0.089 1.586 0.274 0.237 14.22
12|EGY 1.06 16.04 0.060 1.943 0.109 0.075 91.48
13|ESP 0.88 1.58 0.681 1.527 1.183 0.912 8.08
14|FIN 0.84 2.07 0.995 1.174 1.383 1.227 8.08
15|GBR 1.06 0.75 0.769 1.239 0.900 0.807 8.08
16|GRC 0.90 0.77 0.473 1.324 0.696 0.764 8.08
17|HKG 1.11 0.73 0.533 1.214 0.581 1.075 0.00
18|HUN 0.96 2.67 0.140 1.283 0.188 14.60
19|IDN 0.35 0.05 0.047 1.984 0.263 0.135 18.23
20|IND 0.78 0.56 0.042 1.958 0.105 0.053 35.07
21|IRL 1.00 1.59 0.960 1.259 1.212 0.895 8.08
22|JPN 0.55 0.09 1.081 1.205 2.354 1.194 4.98
23|KOR 0.48 0.03 0.547 1.153 1.307 0.907 9.57
24|LKA 0.38 0.05 0.025 1.692 0.112 0.082 28.59
25|MAC 18.71 7.52 0.187

26|MAR 1.12 0.78 0.132 0.148 22.60
27|MEX 0.44 0.09 0.167 1.567 0.595 0.442 14.31
28|MYS 0.72 0.16 0.154 1.377 0.295 0.497 11.47
29|NLD 1.13 0.98 1.342 1.245 1.479 1.086 8.08
30|NOR 1.19 2.79 1.115 1.025 0.962 1.610 4.98
31|NZL 1.16 3.92 0.572 1.061 0.522 0.858 6.84
32|PHL 0.53 0.09 0.099 1.422 0.266 0.122 24.13
33|POL 1.21 0.31 0.124 9.28
34|SGP 1.19 1.08 0.640 1.353 0.728 1.531

35|SWE 1.07 0.45 0.974 1.067 0.967 0.947 8.08
36|TUR 0.47 0.11 0.225 1.879 0.899 0.258 12.80
37| TWN 1.14 1.69 0.470 1.326 0.545 0.517 9.56
38|URY 1.34 0.48 0.223 1.488 0.248 0.277 12.95
39|USA 1.000 1.000 1.000 6.16
40|VEN 0.22 0.02 0.186 1.737 1.492 0.363 14.83
41|ZAF 0.97 2.23 0.307 1.322 0.417 0.261 13.69

Source: Caselli (2004), UNIDO, UNCTAD and author's calculations

Notes:
se: standard error of ®.

w/w*: Ratio of average manufacturing yearly wages per worker (Caselli, 2004)
h*/h: Ratio of US to each country's human capital from Caselli (2004)

A = r/r*: rental ratio ratio after accounting for human capital differences computed as (w/w*)(h*/h)/w

k/k*: Ratio of 1990 capital per worker (Caselli, 2004)
T: Average Manufacturing Tariffs from Nicita and Olarreaga (2001) (UNCTAD)




Table 2
Sector-specific and average Technology Differences (1+5;)

3-digit ISIC Industry

# |country | 311 [ 313 [ 314 [ 321 [ 322 [ 323 [ 324 [ 331 [ 332 [ 341 [ 342 [ 351 [ 352 | 353 | 354 | 355 | 356 | 361 | 362 | 369 | 371 [ 372 [ 381 [ 382 | 383 [ 384 [ 385 [ 390 [ (1+5) [ T1 [ T
1[AUT 090 090 080 073 073 073 072 074 074 078 076 076 077 077 075 075 073 075 074 074 074 075 074 074 076 075 074 074 076] 167] 161
2|BGR
3[BoL 354 348 213 410 388 416 403 440 463 390 416 347 355 347 390 424 400 432 393 415 418 412 437 421 385 417 406 421 395
4|caN 147 147 075 107 141 106 143 105 143 107 106 105 106 108 110 109 108 107 103 107 106 105 108 106 106 108 104 108 107 182 179
5|CHL 127 126 077 145 138 148 143 156 163 140 149 125 128 125 140 151 143 153 140 148 149 147 155 153 139 149 145 150 141
6[cMR 410 430 281 398 417 413 426 452 467 400 410 369 395 380 405 437 416 440 421 431 401 400 425 400 408 405 409 450 411
7|coL 168 158 094 202 193 195 202 209 235 180 194 152 158 149 175 202 198 212 18 195 191 18 212 199 18 200 187 205 186 625 526
8[cRI 527 557 392 505 523 519 513 523 545 520 528 494 521 529 514 501 500 512 494 523 486 494 489 479 500 503 488 519 507
olcyp 218 204 151 189 239 190 176 192 204 193 194 187 197 185 181 187 190 188 185 189 184 187 185 185 193 195 188 194 191
10{DNK 085 085 075 069 070 069 068 071 070 074 073 072 073 073 071 072 070 071 070 071 071 071 070 071 072 071 070 071 072
11|ECU 464 466 296 511 497 506 514 528 578 486 530 425 444 427 476 513 506 529 482 503 487 479 527 504 479 511 489 526 489
12|EGY 1121 15137 1000 1200 1333 11.90 1368 11.65 1471 1127 1152 965 10.89 10.35 10.06 10.81 12119 1265 1173 1148 1015 1012 11.07 989 1125 1091 992 11.88 1634
13|ESP 103 102 088 088 08 08 08 090 091 091 091 08 08 08 08 090 08 090 08 08 08 08 08 08 08 089 08 08 090 238 233
14{FIN 089 08 075 077 076 076 075 078 079 079 079 075 076 075 075 079 076 079 076 077 077 077 078 078 077 078 076 077 078 154] 149
15|GBR 130 130 114 107 108 107 105 109 109 114 142 140 142 141 109 111 108 110 109 109 109 110 109 109 111 110 108 109 111 172| 167
16|GRC 175 173 149 149 148 148 145 151 152 154 154 147 149 147 147 153 148 152 148 150 150 150 151 151 150 151 148 150 151 222 217
17|HKG 157 163 111 149 146 157 149 161 160 165 164 161 165 167 165 161 154 156 157 161 160 162 158 162 162 159 159 159 157 250 2.44
18{HUN 711 884 617 545 532 561 534 569 576 566 574 549 565 545 554 571 613 568 555 560 549 546 569 580 576 595 566 571 582 1000) 7.69
19|IDN 511 561 323 636 648 600 640 655 792 549 578 458 481 446 523 628 651 714 564 623 574 558 661 592 550 665 565 670 586
20(IND 1206 2150 878 1320 1295 11.86 1327 1339 1461 1240 1238 1225 1279 1262 1282 1415 1275 1373 1357 1399 1294 1275 1320 1260 1298 1322 1278 1354 13.18
21[IRL 098 097 085 082 08 081 080 083 083 08 085 083 084 083 082 084 08 084 08 083 083 083 083 083 08 08 08 083 084 18] 179
22|JPN 051 052 031 052 053 057 063 055 055 050 052 047 047 046 050 052 052 052 049 052 053 052 053 052 048 051 050 052 051 143 141
23|KOR 100 104 072 100 096 101 099 107 112 098 100 08 091 08 098 105 099 106 098 103 103 100 107 106 098 103 101 104[  1.00
24|LKA 1321 1260 2021 1493 1509 1476 1560 1479 1813 1363 1391 11.07 1177 1150 1271 1520 1410 16.04 1350 14.93 1342 1324 1526 1397 1314 1500 1363 1500 14.30| 11.11| 14.29
25|MAC
26|MAR
27|MEX 214 217 137 244 241 244 250 266 275 224 240 202 214 203 227 253 244 261 237 249 240 236 261 244 230 248 237 252 235
28|MYS 359 427 225 407 407 396 442 440 482 408 415 352 367 355 376 454 432 427 416 423 397 385 421 388 392 422 370 407 400
29|NLD 078 078 069 064 064 064 062 065 065 068 067 066 068 067 065 066 064 065 065 065 065 065 064 065 066 065 065 065 066 139 137
30|NOR 096 097 067 098 101 100 096 096 098 089 100 101 103 100 102 100 103 102 098 096 096 096 098 100 101 098 098 098 098
31|NzL 181 190 129 171 203 18 191 18 196 196 190 180 18 18 190 1.8 18 18 178 18 18 18 18 18 191 187 179 185 185 263 263
32|PHL 517 565 360 559 550 591 644 604 633 523 553 445 481 435 517 570 566 619 525 578 524 522 588 525 511 529 522 576 540
33[PoL
34|sGP 124 129 088 116 114 122 115 125 124 129 128 127 130 132 130 125 120 121 122 126 124 126 123 126 127 124 124 124 123 208 204
35|SWE 121 120 106 099 100 099 097 101 101 105 104 102 104 103 101 103 100 102 101 101 101 102 101 101 102 101 100 101| 103 175 1.72
36|TUR 148 162 132 150 147 159 171 156 169 145 150 130 131 126 140 150 150 167 144 148 151 147 161 152 142 152 147 155 149
37|TWN 203 238 178 170 174 173 165 174 182 184 180 177 183 184 181 185 171 183 180 183 180 175 181 179 183 188 175 177 182
38|URY 397 439 306 383 387 391 383 386 406 412 399 393 413 391 389 406 395 395 391 394 390 38 394 367 401 379 390 407 392[ 909 455
39|USA 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1.00[  1.00
40[VEN 097 094 056 124 117 119 124 128 147 106 124 088 091 085 103 122 119 131 110 147 146 141 130 121 106 121 112 124 112
41|zAF 260 273 211 302 380 265 280 264 283 256 262 237 248 237 253 268 261 262 245 244 242 241 249 242 249 255 234 246] 259

Source: Author's estimations and Trefler (1995)

(1+8): Unweighted average of (1+34;)
T1: Neutral technological differences model (Trefler, 1995)
T2: Unrestricted model (Trefler, 1995)




Table 3

Tariffs and Capital Market Integration: 1996

Dependent Variable (1+71) (1+71) (1+71) (1+71) (1+7) (1+7)

Constant 1.169 1.189 0.890 0.910 0.970 0.961

0.017 0.025 0.051 0.064 0.033 0.040

A -0.065 -0.093 -0.005 0.009

0.019 0.038 0.015 0.034

(1+0) 0.015 0.016

0.003 0.004

A * (1+43) 0.197 0.186 0.096 0.094

0.042 0.052 0.029 0.040

Adjusted R? 0.242 0.169 0.383 0.333 0.788 0.751
Sample 35 25 34 25 34 25
Restrictions None 6>0 None 6>0 None 6>0

Notes:

Standard errors in italics

All estimations exclude Egypt, but none of them is affected by its exclusion



Table 4

Cross-country Differences in Tariffs
Productivity and Factor Abundance Effects

A and o correct for Human Capital Differences

Dependent Variable (1+71) (1+71) (1+1) (1+71) (1+1) (1+71) (1+17)* (1+17)*

Constant 1195 1204 0968 0970 0968  1.060  0.965  1.129

0.014 0.018 0.079 0.100 0.079 0.102 0.078 0.098

k/k* -0.119 -0.154 -0.026 -0.048 0.036 -0.232 0.105 -0.027

0.019 0.033 0.035 0.050 0.144 0.248 0.078 0.228

(1+8) A 0.175 0.186 0.203 0.159 0.206 0.115

0.060 0.075 0.061 0.075 0.060 0.075

(1 +8) . 7»2 -0.042 -0.059 -0.080 -0.144 -0.073 -0.119

0.018 0.026 0.027 0.040 0.024 0.039

k/K* - (148) - A 0132 -0.032  -0.204  -0.290

0.150 0.240 0.079 0.196

k/K* - (148) - 12 0.074 0289 0072  0.299

0.029 0.099 0.028 0.104

Adjusted R? 0.533 0.473 0.605 0.570 0.662 0.675 0.670 0.642
Sample 34 24 33 24 33 24 33 24
Restrictions None 0>0 None 0>0 None 0>0 None 0>0

Standard errors in italics

All estimations exclude Egypt, but none of them is affected by its exclusion
* Coefficient and standard errors of k/k* (1+38) A2 are computed using Delta Method



Table 5

Factor Endowments and Productivity

Dependent Variable k/k* k/k*
Constant 1.935 1.670
0.222 0.231
(1+3) - A -1.409 -1.184
0.182 0.196
(1+3) - 12 0.381 0.308
0.064 0.089
Adjusted R? 0.728 0.617
Sample 33 24
Restrictions None >0

Standard Errors in Italics





