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Abstract

There exists a positive correlation between an economy’s exposure to international
trade and Capital’s share in National Income. The correlation holds for most regions of
the world, high -and low-income samples, and is robust to various controls for factor
endowments. Furthermore, it is present within 28 industries, which suggests that it is
not due to reallocation of factors towards more capital intensive sectors. One possible
explanation for this ..nding is that openness hurts the bargaining power of labor relative
to capital. We provide evidence in favor of this hypothesis. Speci..cally, the correlation
is more important for countries with stronger labor unions, that is, the lass in bargaining

power is more important when the union has more to lose.

1 Introduction

Perhaps one of the main contributions of the centre periphery school to the study of devel -
opment was the rich description they built of the interrelationships between participation in
international trade and the distribution of income and power within them. Throughout his
work, Prebisch emphasized the feedbacks that took place between an economy ’s integration
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into the world economy and its internal distributive structures. In contrast with neoclassical
economists, Prebisch did not restrict himself simply to the study of the e=Bect of international
trade on relative prices but was rather interested on the edect it had on the relations of power
that determined what he called the structural distribution of income (Prebisch, 1981, p. 75).
However, this dimension of the analysis of international trade -its efect on the distribution
of political power -has been greatly absent in recent developments. Despite the great amount
of material that has been written about the erects of trade openness, only a small part of the
literature has been devoted to studying the edects of trade on income distribution in devel -
oping countries, and very few papers have discussed the eZect of openness on the distribution
of power.

This paper documents the empirical ..nding that national and manufacturing capital
shares increase with the degree of openness and proposes an explanation that relies on the
process of intra =.rm bargaining between capital and labor. We use a panel dataset on capital
shares and show that the positive association we ..nd is independent of factor endowments,
contrary to what standard trade theory predicts. The Heckscher Ohlin model of trade has the
implication that capital shares and opermess should be positively related in capital abundant
countries and negatively related in labor abundart ones, we do not ..nd evidence that this
symmetry is true. In particular, the fact that the correlation seems to-be independent of the
pattern of trade and of terms of trade shocks, suggests that the explanation should be sought
in the process of determination of domestic factor prices.

Our empirical ..nding is very robust; it is not driven by outliers, it does not depend on
particular regions being over represented in our sample as is usually the concern in most
cross €ountry panel data studies, it is robust to the inclusion of several controls suggested
by the theory, and it does not depend on industryix efects where openness leads to a
reallocation of the economy’s resources to sectors that are more capital intensive. We also
argue that this is a causal relationship, and provide evidence for this using the terms of trade
as an instrument for openness. ‘

We argue that increased trade alters the bargaining game that workers and employers play
in such a way that after adjustments to wages and employment are made, capital ends up



with a higher share. The basic intuition' is that increased international trade is associated
with a lower domestic price of imported goods, which reduces the marginal value of an
additional unit of labor in the import €ompeting industries and therefore reduces the share
of the surplus that labor will obtain in the process of negotiation. The notion being captured
is that the bargaining power of labor is hampered by international trade (See Rodrik, 1997
and references therein); although in the model there is a parameter which is kept ..xed -
that represents the bargaining power of labor relative to capital, the results regarding the
outcome of the wage negotiation suggests a potential dizerentiation between endogenous and
exogenous bargaining strength. In order to examine this hypothesis further, we use data
on union membership to sort countries according to labor’s ex ante bargaining power and
..nd support for the idea that the channel of causation is indeed the capital 4abor bargaining

process within the ..rm.
Despite the fact that there has been panel data available on capital shares at the national

and industry level for some time (UN and UNIDO have published this data since 1984)
and that most (if not all) trade theories have direct implications for its determinants and
evolution, it has not been utilized for testing these theories in any cross-sectional time series
econometric analysis.

Historically, it has also been recognized that the factor distribution of income is important
in itself. Several recent theories of interest groups argue that the political economic equilib -
rium of modern societies depends crucially on how national income is allocated between
capital and labor (see Rodriguez, 1999; more references); also, under empirically plausible
assumptions about the distribution of factor ownership, the factor distribution is central to
the determination personal income inequality, in particular, if capital is concentrated in the
hands of relatively few, then increases in the capital share have important.inequality edects.

The paper is organized as follows: The next section presents and discusses the basic
empirical ..ndings, the third presents a simple model that heips to account for the observed
correlation independently of factor endowments or other determinants of the pattern of trade,
the fourth probes deeper into the relationship using information about union participation,
and the last provides concluding remarks. Appendix 1 contains a discussion of the theoretical

"See Mezzetti and Dinopoulos (1991).



background of the empirical strategy, and Appendix 2 has summary statistics of our data.

2 Empirical Evidence

In order to frame our empirical approach it is useful to begin from basic accounting de...nitions.
The capital share is de..ned as the ratio of capital income to total income, and therefore by
construction depends on factor prices and endowments; this can be easily seen from the
identity:
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where giand gz are both positive.
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Theories about the edect of openness (or any other variable) on capital shares must
specify an erect of openness on either the capital 4abor ratio or the relative return to capital.
For example, the textbook Heckscher ©Ohlin model takes K and L as ..xed and hypothesizes
an equilibrium relationship between a country’s factor prices and its level of openness: a
country will have a higher relative price of its abundant factor the more open it is. In
contrast, neoclassical growth theory hypothesizes that the eCciency gains from trade raise
the marginal product of capital and therefore lead to higher physical capital accumulation.
In other words, alternative theories will specify capital abundance and relative factor retums

as functions of openness and other determinants; in reduced form:

i
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where t is a summary description of policy, geographical and other impediments to trade
and X and Y refer, respectively, to other determinants of factor endowments and factor
returns. This simple framework allows us to characterize alternative theories as dizerent
forms for the R(t) and e(t) functions. The Heckscher Ohlin model predicts that the capital

share will increase in the capital 4abor ratio and that openness will increase the capital share



in countries that export the capital intensive good, speci...callyzz
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where ®; and ®, are the capital shares of the importing and exporting sectors respectively, p is
the (exogenous) price of the importable good and t is 1 plus the ad valorem trade restriction,
which may be policy induced but can also be caused by geographical, cultural or institutional

impediments to trade.
We will start out from the general speci...cation in (2) and will therefore estimate a linear

version of:
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where k is K=L and other stands for additional controls that improve our empirical proxy

for factor endowments.

2.1 Cross National Data

We use a large panel that includes 176 countries and spans the period from 1960 to 1999.
Our capital share data includes the UN economy-wide capital share and the manufacturing
capital share from UNIDO. We run the regressions with ..ve year averages of the data in
order to reduce noise from cyclical fuctuations. The basic speci..cation is

H 1
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where the xgs are a series of control variables ("other") and our baseline speci..cation as-
sumptions about the disturbances are: °; & . ..xed, and 2, » iid(0;%2): We take the logit
transform of the capital share to avoid biases arising from use of a bounded dependent variable
on unbouded regressors (see Davidson and MacKinnon, 1993).

The basic result is that the emect of openness on capital shares is positive and signi..cant.

It is present as soon as one controls for factor endowments (as suggested by the speci..cation

2This expression is formally derived in Appendix 1.



of a Heckscher Ohlin model, our proxy for k is GNP per-capita) and is robust to alternative
controls®,

It is present for both the UN's economywide Capital Share (Table 2 1)* and UNIDO's
manufacturing capital share (Table 2 2). The tables report ..xed edects speci..cations includ -
ing various controls that may improve our proxy for factor endowments; although they give
similar results, we do not report the random erects speci..cations since the Hausman tests

typically reject the null of RE=FE, and we choose to keep the consistent estimate.
[Tables 24 and 2 2 Here]

We include several additional regressors besides the trade ratios in order to improve
our proxy for factor endowments that attempt to capture factor market eCciency aspects.
[Human Capital, Population Density, Political Freedom (Rodrik paper on Democracy and
openness), Population aged over 65, Public Expenditure in Education, Female Labor Force
Participation and Life Expectancy. [More]

As (3) suggests, we should also ..nd a relationship between a country's terms of trade
and the capital share, in particular, the coeCcients on openness and terms of trade should
have a dimerent sign. We have data for and index of terms of trade which is diCcult to
compare across countries, therefore, there is a stronger reason for dropping the Random
Exects speci..cation from the analysis. Tables 23 and 24 present the results of including
terms of trade into the equations of Tables 21 and 2 2. The key ..nding is that the coeCcient
on openness remains positive and signi..cant for all speci..cations, so that the exect of trade

on the capital share is not due to terms of trade shocks.

[Tables 23 and 24 Here]

2.2 Sectoral Data

One possibility for explaining the pattern that we observe in the capital shares as openness
changes may be due to changes in the industry mix of the economy, that is, perhaps more

trade induces a reallocation towards more capital intensive sectors, inducing an increase in

*The results presented in this paper hold up using annual data and are available upon request.
*Unless otherwise indicated, all tables report t j statistics in parentheses below the appropriate coeCcient.
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the average capital intensity of the economy and thus an increase in the capital share. The
UNIDO manufacturing dataset consists of data from 28 industries accross 74 countries for the
period 1960 to 1999, it comes from industrial surveys conducted in each country according
to a common standard which makes the data comparable accross borders. We estimate an
equation like (4) with the sector speci..c capital shares as the dependent variable and the
complete list of controls as in column 4 of Table 2. Table 2 5 presents the results of these

regressions omitting the coeCcients and t statistics on the control variables.
[Table 26 Here]

Out of 28 coeCcients, 2B are positive and only 6 are not statistically signi..cant. These
results are supportive of the idea that the correlation observed at the aggregate level is not
due to industry-mix efects, instead, it suggests that openness is associated with changes at
the industry level.

2.3 Heckscher Ohlin Exects

Thus far we have essentially identi..ed a robust correlation between trade openness and capital
shares at the industry level’. Here we divide the sample into capital abundant and labor
abundant countries® and check to see whether there is evidence of Heckscher Ohlin ezects.

Table 26 presents our results for national and manufacturing capital shares.
[Table 26 Here]

H O theory predicts that for capital abundant countries the coe Ccient should be positive
and signi..cant, whereas for labor abundant ones it should be negative. We ..nd a positive co-
eCcient for both groups although insigni..cant for the low income economies. We also include
an interaction term between openness and per capita GNP (Table 26) and ..nd a positive
coeCcient which is insigni..cant for the manufacturing capital share. Our interpretation of
this evidence is that there are weak H-O emects, but that the H-O story is insuCcient to

explain the patterns observed in the data.

50Of course, there might be reallocation towards more capital intensive technologies or ..rms within an

industry, and our data does not allow us to exciude this possibility.
8 For this ..rst regression, a labor abundant country is one that has below average GNP per capita.



Davis (1996) argues that a country’s pattern of trade does not depend on its relative
factor abundance with respect to the whole world but instead with respect to is Cone of Di -
versi..cation, that is, perhaps a group of very poor countries are trading amongst themselves,
so one may ..nd a labor abundant country (in terms of the worid average) exporting capital
intensive goods. T his suggests that H-O may still be present and one would not identify it in
a regression such as that reported in Table 2 6. We run the same regression for each quintile
in the world income distribution and ..nd that in all quintiles (except the third and fourth,
where it is not statistically di%terent from zero) the relationship is positive and signi..cant [See
table 27], H-O would imply that if one were to ..nd a negative coeCcient it should be for
the countries at the very bottom of the distribution. We also estimate the model by region
and ..nd the same result for all regions except for subsamples including South, Central Asia
and Eastern Europe where there is a dominant presence of comunist or transition economies.
For these economies it is plausible that there is not any signi..cant bargaining over wages and

employment, so our story would not be appropriate.
[Table 27 Here]

Lastly, we would like the data to tell us what our de..nition of a ‘poor’ or rich’ country

should be, so we run a nonlinear regression of the form:

H

kshare;,

i +2
%9 3 i kshare;, "

= G+ °qtradey + %(trade; ®ignppe) + 7,
and de..ne Ignppc = | =" as our threshold for de..ning labor abundant versus capital
abundant countries. We ..nd that the threshold implied by the data is outside of our sample
(too low ) which we interpret once again as evidence that H-O erects are insuCcient to

explain the patterns in the data.

2.4 Causality

Trade ratios are endogenous. We are interested in identifying an emect of openness on capital
shares beyond that which comes from their feedback. Our model of Tables 23 and 24
suggests that terms of trade might serve as a good instrument for identifying the pure edect

of openness on the capital share. For any particular economy, it is reasonable to assume that
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its terms of trade are exogenous, and also that they afiect the incentives to trade. Whether
they are excludable from the capital share equation is to be determined from the data. Tables
28 and 2 9 present our estimation results instrumenting openness with terms of trade and

two lags of openness and also the corresponding exclusion restriction tests.
[Tables 28 and 2 9 Here]

The evidence indicates that in fact terms of trade are a good instrument for opehness
and that is it excludable from the equation. More importantly, the positive correlation resuft

remains.

3 A Woage Bargaining Model

All models of international trade have direct or indirect implications for the relationship
between capital shares and openness. We've seen what H-O theory predicts, but we should
note that this is a shared feature also of the trade models that incorporate frictions in the
labor market to generate unemployment: the characteristics of each economy’s labor market
determine its comparative advantage (and thus its pattern of trade) and with it, a particular
correlation between capital’s share and openness. Here we present a partial equilibrium mode!
of wage bargaining in the spirit of McDonald and Solow (1981) that illustrates a mechanism
that generates a .positive relationship between openness and the capital share regardless of
the economy's pattern of trade; rather, it requires a labor union and an import eompeting
.rm. The modet is basically due to Mezzetti and Dinoupoulos (1991).

Consider the problem of bargaining over wage and employment between a labor union and
a ..rm that faces competition from abroad in its product market. There are two games that
are being played simultaneously: a Cournot game between the domestic and foreign rms’,
and a bargaining game between the labor union and the domestic ..rm. The bargaining

process is assumed to follow Nash's cooperative solution and is therefore eCcient (on the

7 Note that this does not imply that the economy is large, only that the domestic ..rm has monopoly power
in the home market; therefore, the "rest of the world” will take the domestic .rm’s decisions into account

when deciding how much output to export.



contract curve)®. Technology is such that the productivity of labor is .xed at w, and the
price of the 'outside’ good is equal to 1. We assume further that the sector in question is
small relative to the rest of the economy.

Firms produce output according to the production function fi(x;) = x; for i = H;F,
where x is the level of employment for H = Home and F = Foreign. We assume this simple
linear technology for simplicity (as long as @F=@x > 0 for all x the results shouldn’t change.
[check]). The labor demand curve is thus the marginal revenue curve.

We assume that the union cares both about employment and the level of the wage rate,
that is, its utility function is u = u(xy;w) where w is the negotiated wage. We will specialize
this function to®:

u(xH;w) = (w | w)*xH (5)

The revenue function is R(xH; xrF) = P(xH + xf)xH, where P (¢) is the inverse demand
function facing the ..rm. We assume R17 < 0 and Rz < 0: The domestic ..rm’s pro..ts are
thus given by:

W(xpixp) = R(xpixp) | wxpy (6)

We assume that if there is no agreement employment in the sector is zero, therefore, the

threat points for both the union and the ..rm are zero. Théis we have the Generalized Nash

Product: h ;

[ROxtixp) § wxe]''® (w | W)*xn @)
with a 2 [0;1]: The interpretation of a is the union’s relative bargaining power, which we
take to be exogenous. Maximizing (7) with respect to w and x+ we get:

(1 i a)xplw | W) = at [R(xp; xF) j wxy] ®)

and
(1] a)lwi Rilxy =alRlxpixF) i wxyl )

8 Brander and Spencer (1988) have analyzed the case where the union sets the wage rate and the ..rm

unilaterally sets the employment level, see McDonald and Selow (1981) for a discussion of the empirical

relevance of eCcient versus ineCcient solutions to the wage bargaining process.
® This particular utility function does not have an axiomatic support in the political process that governs

this bargaining process. McDonald and Solow derive a form like: xy¢ (A(w) | w) where A{t) is the union's

utility from the wage and w is a constant that captures the disutility of work and unemployment bene..ts.
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which, taken together yield the expression for the contract curve (CC):
1 —
Twiw=wiR (10)

as usual, the contract curve is the locus of tangencies between the union’s indi®erence curves

and the ..rm’s isopro..t curves in w j x4 space'9. Note that the slope of CC depends on the
: Y2 .
dw - R11 .iR11 <0ift>1

dxH-CC= i1=ii1_|1 it >0ifzx<1

value of ¢ :

so that the weight the union places on the wage determines the slope of the contract curve.
Rearrange (9) and obtain:
w=(1jaR +aP 1)

Which is the Nash Bargaining Locus (NBL) and is simply the weighted average of the marginal

revenue curve and the inverse demand curve. Note that:

dw -
—_— =(1ja)Rn +aP1 <0
dxH NBL
The foreign ..rm takes the home country's trade policy as given as well as the bargaining

process between the domestic ..rm and the union. lts pro..ts are given by:
W xH; xFit) = R (xi xF) | WixF | txF (12)

where R (xp; xF ) = P(xH + xF )xF, and we assume Ry, < 0 and R3; < O: The optimality

condition for the foreign ..rm is therefore:
R=W"+t (13)

An equilibrium is a triple (xp; xg; w) such that (10), (11) and (13) are satis..ed simuita -
neously, this is illustrated by point E in Figure 1, which is self explanatory.

We are now ready to characterize the response of the equilibrium to a change in the tarin
rate, t.Intuitively, the response of output (xH) to changes in parameters should depend on
how heavily the union weights employment versus wage increases. A union that cares very

little about employment, may be willing to sacri..ce some of its members’_jobs in exchange for

10See Mezzetti and Dinopoulos (1989) for a simple derivation from the slopes of these curves.
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Figure 1: Equilibrium of the Wage Bargaining Probiem.

12



better wage hikes. Here we consider the case where t > 1, so that the union cares relatively
more about wages than employment.

Totally dizerentiating the three equilibrium conditions and writing them in matrix form

we get:
2 32 3 2 3
R11 R12 (T 2)=t dxH 0
§ i(1jaRyjaPy j(1ja)RyjaP 1 ngxp Z=§Ozdt
5 RS, 0 dw 1

and denote the matrix of coeCcients by A. From simple calculations we obtain:

% , Ya
Det(A) = j .:I;(pﬂz N [(xyq + x¢)Pqq +2:I:1][(1 i a) + ta]P,

=C

which is negative under the assumptions given before. By application of standard linear

algebra methods, we have:

d 1 ¥ 1+ % <0
x j £
—f =g R+ ;; [(ViaRe+aP] o (14)
dx 1 %1 1 %
.;F. = IE -;ap-l + (1 i a)-;Rzz + aR12] <0 (15)
gw _ 1 P1(Ry1 j Ri2) >0 (16)
dt C

note that (14) will be positive if the demand for the ..nal good is concave (for details see
Mezzetti and Dinopoulos, 1989). The key result is that an increase in protection increases
the equilibrium wage; intuitively, increasing tarids lowers the incentive for the foreign ..rm to
export to the domestic economy, this leads to higher market power by the domestic ..rm, which
is associated with higher pro..tability, and therefore higher surplus over which to bargain, so
everything else constant, wages must go up. The ambiguity in the sign of (14) refects
essentially two opposing forces, one is the increase in the domestic price induced by the
reduction in foreign exports which tends to increase domestic output, the other, which tends
to reduce it, is the increase in the wage due to the negative slope of the Contract Curve
(union's preference for wages).

If these two forces exactly o®set each other, then unambiguously, there is an increase

in the labor share. Figure 2 illustrates what happens when equilibrium domestic output
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Figure 2: Exect of an Increase int.

falls: All three curves shift rightward in response to the increase in thetarin!?, at the initial
equilibrium wage (wo(tg)) the capital share is given by the light shaded area, and at the new
wage wq it is given by the darker area, this illustrates a case where the capital share falls in
response to an increase in protection.

The ..gure can only illustrate possibilities. A formal derivation of the response of the cap -
ital share is necessary to establish the conditions under which it will be positive or negative.
The main point that we wish to make is that the bargaining power of labor is increased with
protection.

[Formal derivation]

An altemative illustration of the edects of trade on the capital share (also in Mezzetti and

Dinopoulos, 1989) can be given in the case where the domestic ..rm has the option to shift

" Note that if the Contract Curve shifts to CCY the increase in the wage is less pronounced and employment
is higher in the new equilibrium.
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production abroad. An increase in tarids increases the cost to the ..rm of shifting production
to a foreign plant, and thus increases labor’s power in the wage bargain.

This simple partial equilibrium explanation provides a rationale for the relationship we
observe between the capital share and trade openness, it illustrates the possibility that labor
market conditions are such that the bargaining power of labor is hurt relative to that of
capital, thus resulting in an increase in capital’s share of income. The widely known upheavals
created by protesters during the various WTO meetings have been originated to a great extent
in defensive action taken by international labor union organizations, which suggests that labor

unions indeed feel at a loss in the face of the process of trade liberalization.

4 Trade Union Membership

If it is true that trade openness has a negative impact on the bargaining power of labor, then
it shouid aiso be true that stronger unions, or countries with more powerful trade unions,
should see a stronger decline in labor's share relative to the rest when the economy is opened
up to trade. The model presented above has the implication that the efect on openness
on the capital share should be larger for countries/time periods where labor enjoys more
bargaining power (as captured by the parameter a). This section probes deeper into our
hypothesis using data on trade union membership from Artecona and Rama (2001)'2, The
empirical proxy for ex ante bargaining power that we use is total trade union membership as
a percentage of total employment. Artecona and Rama (2001) is the ..rst efort to centralize
and organize the large amount of information that is dispersed in a number of sources on
labor market institutions. After intersecting the data with our own, we are left with 410
observations on union membership.

We estimate a model like (4) on observations with above and below average union mem -
bership and expect a larger point estimate on openness for the above average subsample than
for the below average. Table 4 9 presents results for the economywide capital share and Table

4 2 for the UN'’s manufacturing capital share.

[Tables 49 and 4 2 Here}

'2We thank Martin Rama for providing us with their data on union membership.
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For the economywide capital share, the coeCcient on openness for the below average
subsample is statistically diderent from zero in only one case, whereas for the above average
group it is always statistically greater than zero in three out of four cases. However, the
point estimates are not always larger for the above average subsample. On the other hand,
for the manufacturing capital share the evidence is much stronger: the point estimate is
strictly larger for the above average subsample, and three out of four coeCcients for the
below average are not statistically di®erent from zero.

Although the evidence is not conclusive, our interpretation is that it suggests very strongly
that in fact labor does lose bargaining power as the economy becomes more open (due to

policy or other factors).

5 Concluding Remarks

We have documented that there is a robust positive association between openness and the
share of capital in income and argued that it is not due to changes in the industry mix,
whereby the economy becomes more capital intensive due to a shift of resources towards
capital intensive sectors. This ..nding has several implications. For one thing, it suggests
that there are important frictions in factor markets which have strong implications for the
the predictions of the standard Heckscher -Ohlin model of trade. In particular, the eCGciency
gains from international trade may not materialize but with a signi..cant lag. One of the
most important policy debates that has arisen in recent years has been whether the trade
liberalization policies of the 90's have produced the welfare edects they were expected to
produce or not; many critics argue that after 10 years the balance is not favorable, specially
in regions like Latin America, where per capita GDP growth fell from 2.9% per year in the
..rst half of the 90’s to 0.8% per year in the second half. Aside from the obvious fact that the
economy'’s performance depends on more than its trade policies, these ..gures have called into
quesion the old widespread view that unrestricted liberalization was the appropriate trade
policy prescription. If factors are specialized in the short run, then changing environments
will change prices and quantities of'existing activities, and therefore the return to these
existing activities; the economy’s response to incentives to reallocate its productive resources

may be too slow to expect signi..cant eCciency gains in the very short run.
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The evidence that we present here points in the direction of the process of intra=.rm
bargaining as the main channel through which openness arects the functional distribution
of income. lnternational trade alters the conditions under which bargaining over surpluses
takes place between capital and labor and it does so in a way that is favorable to capital.
The underiying assumption of imperfect product and factor markets implies that techniology
adoption, the expansion into new areas of business and the destruction of existing activities
are assumed to take time, which precludes the possibility that some of the edciency gains of
increased trade materialize quickly. The implication of this is that the design of policy should
take into account the contracting environment of the economy, in particular when there is
reason to beleive that the distributional consequences of speci..c policies may substartially
arect their edectiveness. [t has been documented that the distribution of asset ownership
is generally very unequal (see Wolf, 1995) so if the functional distribution shifts in favor of
capital, the personal income distribution will become more unequal as well.

6 Appendix 1. Theoretical Background

6.1 Heckscher -Ohlin Theory

The economy in a textbook Heckscher-Ohlin framework is described by two factors of pro-
duction (Kand L), two goods (1 and 2) and two countries (H and ROW). The trade policy
of ROW is given and H is assumed to be small with respect to ROW. Let the zero pro..t
conditions in each industry of the home country be given by :

rKi +wly = pitF (KoL) (17)
rKo +wly, = G(Kz; L)

where subscripts indicate industry, p1 is the international price of the importable good and t
is one plus the ad valorem trade restriction. Note that we have assumed, without loss of gen -
erality, that good 1 is the importable good. This restriction may be policy +nduced but can
also be caused by geographical, cultural or institutional impediments to trade. It is straight -
forward to establish from total di=erentiation of (3) and substitution of the competitive factor
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price conditions

r = pitFk = Gk (18)
w = pitF =G
that: H 11
a _1 & o (19)

row ®i% p ot
so that trade restrictions (increases in the prices of importables) lead to increases in the
relative rental rate and, by (1), to increases in capital shares whenever the importables
industry is capital intensive. This will occur when H is specialized in the labor intensive
good, which in turn can only happen if H's capital labor ratio is lower than that of ROW.
Direrentiating (1) and substituting (5) gives us:
® Pak o 1 Fo

dt
® = : —_— g —
d 1 I ® K i L + ®1 l ®2 o + " (20)

Again, capital’s share decreases (increases) with openness when the importables (exporta -
bles) industry is capital intensive.

Equation (6) suggests several important considerations for estimation. First, it is im-
portant to note that the coeCcient on trade restrictions is expected to be positive in the
Heckscher -Ohlin framework only if the country is capital abundant; otherwise it will be neg-
ative. This in turn implies that we should expect the sign of the coeCcient on openness to
dizer between countries that have a higher capital 4abor ratio than the rest of the world and
those for which it is lower. Second, the absolute value of the coeCcient may but need not
depend on how much a country’s endowments diRer from those of the rest of the world. This
characteristic is shared by most models of international trade: predictions about the rela-
tionship between capital shares and openness depend on the pattermn of trade countries that
export the capital intensive good will exhibit an opposite relationship to those that importit.
In the case of the Heckscher Ohlin theory the pattern of trade is fully determined by factor
endowments.
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6.2 Multiple Good Versions of H O

Davis (1996): There are dizerent cones of diversi..cation. What matters is where a country
stands relative to its cone of diversi..cation. The empirical implication of this is that there
may be countries that are extremely labor abundant relative to the world average, but that
still export the capital intensive good because they belong to a “low capital 4abor ratio”
diversi..cation cone and are at the upper scale within this spectrum.

Xu (2000): There are non tradable goods. An increase in openness can lead to a fall in
the number of goods that are non traded. This gives rise to a noninear edect of openness
on inequality: In a labor abundant country, at low levels of tarids, tari® reductions can lead
to increases in inequality, but at high levels of tari®s these can lead to falls in inequality.
This is because, if non <raded goods are capital intensive for the South, trade liberalization
can lead to an increase in the demand for them from the North (which raises inequality) and
to a decrease in home demand for them (which lowers inequality). The noninear esect will
emerge from the combination of these two.

In other theories (Reddy Dube, for example) these restrictions can have an edect on the
rerntal wage di®erential that is independent of factor intensities.

6.3 Trade and Unemployment Models

There is a strand of literature that goes beyond the full employment assumption by incorpo -
rating various market frictions. In terms of our simple framework, this amounts to theorizing
about the determinarits of the relevant labor endowment (along with factor prices) and thus

the capital share.

6.3.1 Labor Unions

Brecher and Long (1989) extend the classic 2£2 minimum wage model of Brecher (1974) to
a fully unionized economy. Their economy has monopoly power in trade (large economy)
and the union sets the wage (always above the maximum consistent with full employment)
to maximize an objective function which depends on employment and the real wage.

The key ..nding is that barriers to trade (generally anything that leads to a reduction

in the volume of trade) leads to a leftward shift on the general equilibrium labor demand
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curve, which implies a reduction in the equilibrium real wage (set by the union) and a

corresponding increase in employment. The net edect on the labor share depends on the

(aggregate) elasticity of substitution between capital and labor.

Rodrik (1997) argues that openness leads to an increase in the wage elasticity of the

demand for labor curve, and therefore to a reduction in the bargaining power of labor unions.
Panagariya (1999) demonstrates in the context of the 2£2 and 3 £ 2 models of trade, that

this result is not general and that it holds true only under certain assumptions.

6.3.2 Other Frictions (Search, Asymmetric Information)

Davidson, Martin and Matusz (1993, 1999) and Hosios (1993) introduce search unemployment

intoc an otherwise standard trade model. They show that there exist generalized versions of

the typical H-O results, in particular, the Stolper Samuelson theorem.

Brecher (1992) introduces eCciency wages into a model of trade.

7 Appendix 2. Summary Statistics (Five Year Average Data: Whole

Sample)

Variable Obs Mean Std.Dev. Min Max
Kshade 524 0,42 0,16 0,10 0,89
Netrdgnf 1075 72,31 46,66 2,70 394,28
Human 716 4,16 2,81 0,04 12,14
Lgnppc 716 8,00 1,08 5,63 10,37
Enpopdns 1404 235,16 1237,43 0,10 21730,50
Politica 966 4,08 2,18 1,00 7,00
sppop65u 1435 5,57 3,63 0,00 17,87
sexpdtot 981 4,33 2,19 0,30 18,40
female 1384 36,45 10,61 3,88 55,02
spdynle0 1432 61,04 11,83 31,22 79,78
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(Fixed Ermects Regressions)

Table 2 | 1: DependentVariable:Logit Transform of Nationwide Capital Share

23

1 2 3 4
Openness 0:00525 | 0:00863 0:00828 | 0:00722
(3:74) (4:26) (4:07) (3:50)
Human K §0:02080 | ;0:01988 | ;0:00368
(j0:62) | (j0:59) | (j0:11)
Log GNP 0:01674 | 0:00182 | 0:01877 | 0:00516
(j0:48) (0:02) (0:16) (;0:04)
Pop Density 0:00102 [ 0:00107 | ;0:00105
(;1:73) (j1:81) (;1:81)
Political 0:03032 0:02583
(1:32) (1:03)
Pop >65 j 0:00511
(j0:16)
Exp Educ j 0:06782
(j3:1%)
Female LF Partic j 0:01362
' (j1:04)
Life Exp j 0:00937
(0:55)
Time Dummies NO YES YES YES
No. of Obs. 322 215 215 204
No. of Groups 94 68 68 65




Table 2 j 2: DependentVariable:Logit Transform of Manufacturing Capital Share
(Fixed Emects Regressions)

1T | 2 3 4
Openness 0:00469 | 0:00764 | 0:00852 | 0:00833
(2:94) (4:21) (4:34) (4:09)
Human K j0:0002 | 0:00446 | { 0:00661
| (j0:00) (0:11) (7 0:16)
Log GNP 0:07174 | ;0:1362 | ;0:16335 | ;0:21346
(1:70) (j 1:01) (j1:21) (i 1:42)
Pop Density ;0:00041 | 0:0001 | j0:00009
(71:83) | (j0:33) | (j0:31)
Political 0:03269 | 0:04541
(1:54) (2:03)
Pop >65 0:02942
(0:77)
Exp Educ i 0:00673
(;0:31)
Female LF Partic 0:00585
(0:44)
Life Exp ' 0:03886
(2:02)
Time Dummies NO YES YES YES
No. of Obs. 338 301 297 279
No. of Groups 100 88 87 84
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(Fixed Enects Regressions)

Table 2 | 3 : DependentVariable:Logit Transform of Nationwide Capital Share

1 2 3 4
Openness 0:00817 | 0:00596 | 0:00598 | 0:00497
(3:60) (2:40) (2:39) (2:00)
Terms of Trade | 1:43869 | 1:51846 | 1:52132 | 0:88133
(2:84) (2:30) (2:29) (1:18)
Human K j 0:00405 | ; 0:00451 | 0:00962
(i 0:09) (i 0:10) (0:27)
Log GNP 0:01353 | j0:28569 | j 0:28535 |  0:24205
(0:26) | (;1:79) | (;1:78) | (;1:44)
Pop Density j 0:00571 | { 0:00571 | ; 0:00482
(j3:57) (j 3:55) (i 3:02)
Political i 0:00341 | j 0:02047
(j0:11) (j 0:58)
Pop >65 i 0:00696
(i 0:16)
Exp Educ i 0:07816
: (i2:84)
Female LF Partic i 0:01963
(i 1:16)
Life Exp j 0:01804
(j 0:74)
Time Dummies NO YES YES YES
No. of Obs. 188 166 166 156
No. of Groups 75 67 67 64
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(Fixed Ermects Regressions)

Table 2 | 4: DependentVariable:Logit Transform of Manufacturing Capital Share

1 2 3 4
Openness 0:00529 0:01010 0:01102 0:01018
(2:35) (3:90) (4:13) (3:53)
Terms of Trade | j0:42973 ] 0:11741 0:13047 0:31926
(;0:71) (0:16) (0:18) -(0:38)
Human K § 0:03566 | §0:02250 | j0:02208
(10:60) (70:37) (0:35)
Log GNP 0:04112 | ;0:31568 | {0:33791| ;0:48948
(0:69) (;1:70) (;1:81) (j2:42)
Pop Density j 0:00051 [ j0:00029 | ;0:00021
(1:65) (j0:59) (j0:41)
Political 0:03365 0:04336
(1:20) (1:38)
Pop >65 0:05613
(0:98)
Exp Educ j 0:02231
(;0:79)
Female LF Partic j 0:00089
(0:05)
Life Exp 0:03153
(1:14)
Time Dummies NO YES YES YES
No. of Obs. 264 234 231 214
No. of Groups 99 87 86 83
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Table 2 j 5: DependentVariable:Logit Transform of Sector Capital Share

(Fixed Exmects Regressions)

Coef. on Trade | t stat | NObs | NGroups
Beverages 0:01121 (3:90) | 272 81
Fabricated Metal 0:00857 (3:31) | 275 84
Food 0:01010 (2:89) | 284 85
Footwear 0:00435 (1:26) | 247 74
Chemical Industry 0:01511 (457) | 249 73
Iron 0:01191 (2270) | 219 65
Leather 0:00512 (1:42) | 238 12
Electric Materials 0:01367 (3:85) | 252 74
Non Ferrous Metals 0:01102 (2.20) | 206 62
Other Chemicals 0:00982 | (4:39) | 260 | 78
Other Manufacturing 0:00783 (1:96) | 264 78
Other Metal 0:01340 (418) | 262 79
Plastic 0:00543 (2212) | 249 12
Pottery 4 0:00116 (0:26) | 221 65
Printing 0:00767 (215) | 259 78
-Profesionals 0:00982 (2231) | 215 63
Textiles 0:00594 (1:66) | 253 73
Tobacco 0:01601 (3:89) | 248 73
Transportation 0:01760 (4:25) | 251 74
Wearing Apparel 0:00815 (2:57) | 252 75
Furniture 0:01159 (3:60) | 264 79
Glass 0:01137 (2:98) | 232 66
Non Electricity Materials 0:01021 (2:81) | 245 73
Paper 0:01394 (4:62) | 261 76
Primary Extraction of Coal 0:01803 (3:13) | 17 55
Re..nery 0:00376 (0:53) | 199 61
Rubber 0:00281 (0:80) | 246 72
Wood 0:01148 (3:81) | 258 75




Table 2 | 6: Dependent Variable: Logit Transform of Capital Share

(Fixed Exmects Regressions)

Nationwide Capital Share l Manufacturing Capital Share
All Low High All Low High
Openness 0:01003 | 0:00502 | 0:01002 | 0:00728 | 0:00531 | 0:00906
(j1:11) (1:13) (4:03) (0:81) (1:25) (3:46)
GNP*Open 0:00211 0:00013
(1:96) 0:12) .
Human K 0:00738 { {0:02079 ;0:03672 | ;0:00684 | ;0:22864 | 0:07732
(;0:22) (10:15) | (1:09) (i0:17) | (j2:08) (1:77)
Log GNP §0:20363 | {0:81893 | 0:69026 | ;0:22490  ;0:54142 | 0:11845
' (i1:24) | (j2:31) (3:57) (;1:26) | (;2:08) (0:47)
Pop Density | j0:00155} ;0:00193| ;0:00079 | ;0:00014 | ;0:00328 | ;0:00026
(j2:47) (;0:37) (j1:59) (;0:29) (j2:16) | (0:84)
Political 0:02162 | 0:06736 { 0:09406 | 0:04522 | 0:08213 } ;0:00734
(0:87) (0:98) (2:95) (2:01) (2:30) (70:23)
Pop >65 0:01581 0:00399 | 0:00103 | 0:03043 | 0:09561 | 0:00611
(0:48) (0:03) (0:03) (0:78) (0:67) (0:15)
Exp Educ 0:06812 | ;0:08687 | 0:03972 | ;0:00682 | 0:00321 | 0:00111
(i3:20) (1:56) (j1:66) (j0:31) (0:10) (0:04)
Fem. LF Part. | {0:01571| ;0:00066 | ;0:00670 | 0:00548 | ;0:04186 | 0:04327
(j1:21) (10:02) (j0:46) (0:40) (;1:20) (2:39)
Life Exp 0:00283 | 0:06174 | ;0:00640 | 0:03950 | 0:08091 | 0:05581
(j0:17) (1:18) (0:28) (1:98) (2:35) (1:59)
No. of Obs. 204 70 134 279 121 158
No. of Groups 65 34 46 84 50 55

—_————————————————— e ————————————

Note: GNP*Open is Log(GNP per capita) *Openness, "Low” and “"High” refer to

below and above average per capita income
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Table 2 | 7 : DependentVariable:Logit Transform of Nationwide Capital Share
(Fixed Enects Regressions)

By Quintile st 2nd 3rd 4th 5th
Openness 0:0127 | 0:0113 | {0:0017 | 0:0056 | 0:0112
(1:91) | (2:28) | (;0:65) | (1:75) (3:53)
Log GNP j0:0022 | 0:1666 | 0:3674 0:224 | 0:0623
(j0:01) | (0.59) | (2:18) | (0:95) | (0:95)
No. of Obs. 46 37 51 75 113
No. of Grps 22 24 32 45 34
By Region easia scasia oecd laam ssa mena eucas
Openness 0:0064 | 0.0028 { 0:0070 ([ 0:0070°{ 0:0109 | 0:0090 | ;0:0021
(1:78) (0:35) (3:07) (22200 | (2:39) (1:97) | (;0:58)
log GNP | {0:30B3 | ;0:1608 | 0:0882 [ 0:0663 | 0:1674 | | 0:2753 | ;0:1820
(§3:35) | (j1:65) | (3:09) | (0:65) | (1:50) | (j1:61) | (j0:84)
No. of Obs. 27 7 105 49 63 32 39
No. of Grps 7 2 22 15 23 8 17

Note: easia=East Asia, scasia=South and Central Asia,

oecd=0ECD, laam=Latin America, ssa=Sub-Saharan Africa
mena=Middle East and North Africa, eucas=Eastern Eur. & Cent. Asia
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Table 2 j 8: Dependent Variable: Logit Transform of Nationwide Capital Share
(First Dizerence |V Regressions, Excl. Rest. Test)

Note: (A) uses TOT;., Open;(, ;1) and Open;( ; 2 as instruments,
(B) uses only Open;(, ;1) and Open, . 2) as instruments

30

(A) (B)
1 2 3 4 1 2 3 4

Openness | 0:029 | 0:025 | 0:025 | 0:021 0:029 | 0:024 | 0:024 | 0:019

(3:2) (3:2) (3:2) (2:4) (1:8) (1:9) (1:9) (1:6)

TOT 0:062 | 0:177 | 0:1M 0:294

(0:0) 0:2). | (0:2) (0:3)

Human K | j0:001| 0:005 | 0:005 | 0:017 | ;0:001 | 0:005 [ 0:005 | 0:017

(j0:0) | (0:1) (0:1) 0:3) | (j0:0) (0:1) (0:1) (0:3)

Log GNP | j0:366| j0:153| j0:154 | j0:160 | 0:365 | j0:159 | j0:159 | ;0:167
(i1:5) | Gio:) | Gio7) | (i0T7) | (41:5) | (i0:7) | (j0:7) | (;0:8)
Pop Dens. j0:003 [ j0:003 | {0:003  0:003 | 0:003 | ;0:003
(i0:9) | (i0:9) | (;j0:9) (i1:0) | (i1:0) | (i 1.0

Political 0:002 | 0:001 0:004 | 0:004

©1) | (00) ©1n | ©1)

Pop >65 j 0:001 j 0:001
(j0:0) (i 0:0)
Exp Educ j 0:034 j 0:035
(j0:9) (i 1:0)
F. LF Prt. j 0:012 j 0:013
(i0:5) (i 0:5)
Life Exp j 0:007 j 0:004
(j0:2) (i 0:1)

No. Obs. 96 94 94 88 96 94 94 88

No. Gps 53 52 52 48 53 52 52 48




Table 2 | 9: Dependent Variable: Logit Transform of Manufacturing Capital Share
(First Dinerence 1V Regressions, Excl. Rest. Test)

Note: (A) uses TOT,, Open;(, ;1) and Open;(, 7 as instruments,
(B) uses only Open;(.; 1) and Open;( ; 2) as instruments

31

(A) (B)
1 2 3
Openness | j0:006 | ;0:004] ;0:004
(i0:6) [ (i0:5) | (i0:4) [ (i0:5) | (i1:7) | (i0:8) | (j0:9) | (j0:9)
TOT 1:205 | 0:664 | 0:900 | 0:905
(1:1) ©:7 (0:9) (0:9)
Human K | ;0:022 | j0:014| ;0:009 { ;0:011] 0:051 | ;0:028 | §0:030} ;0:030
(i0:3) ] (i0:2) | (j01) | (j0:2) | (j0:6) | (j0:4) ) (j0:4) | (jO4)
Log GNP | j0:233| ;0:143] {0:137 | j0:202} ;0:098 | 0:130 | jO:111 | ;0:192
(10:7) | (i0:6) | (i0:53) | (j0:7) | (j0:3) | (j0:5) | (i0:4) | (i 07)
Pop Dens. 0:000 | §0:000 | 0:000 0:000 | 0:000 | 0:000
(0:2) (;0:1) (0:0) 0:49) (0:1) 0:1)
Political 0:051 0:049 0:059 | 0:057
(1:7) (1:6) (1:8) (7.
Pap >65 0:022 0:.012
(0:3) (0:2)
Exp Educ j 0:056 j 0:054
(i1:7) (j 1:6)
F.LF Prt. 0:029 0:032
1:2) (1:2)
Life Exp 0:031 0:039
(1:0 (1:7)
No. Obs. 140 138 136 125 140 138 136 125
No. Gps 79 78 77 71 79 78 77 A




Table 4 | 1: Dependent Variable: Logit Transform of Nationwide Capital Share
(Fixed Erects Regressions)

Below Average Above Average
1 2 3 4 1 2 3 4
Openness 0:005
(3:1) a1 (1:0) (1:4) | (2:8) (2:8) (2:6) (1:1)
Human K 0:028 | 0:032 { 0:064 j0:025 | j0:052 | ;0:013
0:3) (0:4) (0:7) (i0:7) | (j1:6) | (;0:4)
Log GNP | j0:164 | 0:376  j0:370 [ j0:517 | 0:065 | j0:209 | ;0:435| ;0:134
G225 | GED L GED L (G22) | (1:3) | (j0:5) 1 (1 1:3) | (j0:4)
Pop Dens ;0:006 | ;0:006{ ;0:005 0:000 | {0:001 | ;0:001
(i30) 1 (j2:9 | (j2:8) (0:0) | (;0:4) | (j0:3)
Political 0:008 | 0:071 0:161 | 0:082
(0:2) 1:7 (3:7) (1:4)
Pop >65 0:069 j 0:069
(1:1) (ij1:6)
Exp Educ j 0:098 j 0:072
(i2:2) (j2:0)
F. LF Prt. j 0:022 0:056
(;0:9) (2:4)
Life Exp 0:122 0:012
(3:3) (0:5)
No. Obs. 97 72 72 69 86 69 69 69
No. Gps 39 31 31 31 33 27 27 27

Note: Above and Below average refers to average trade union membership.
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Table 4 | 2: Dependent Variable: Logit Transform of Manufacturing Capital Share
(Fixed Emects Regressions)

Below Average I Above Average

Note: Above and Below average refers to average trade union membership

33

1 2 3 4 1 2 3 4

Openness | j0:0002 | 0:006 0:004 | 0:003 | 0:007| 0:016 | 0:016 | 0:012

(j0:1) (2:0) (1:2) ©08) | (1:6) | (39 3:7 (2:3)

Human K j0:212 | j0:246 | j0:283 j0:013 | j0:025 | 0:000

G2n | G2a | (27 (j0:2) | (;0:5) | (0:0)
Log GNP | 0:205 j0:322 | j0:221 | 0:641 0:094 | j0:458 | 0:999 | ;0:693
(2:5) G131 Go9 | (iz) 1 O (10| (522 | (j1:5)
Pop Dens j 0:0004 [ ;0:001 | j 0:001 j0:005 | j0:005 ] ;0:007
(i1:2) | (1) ] (in0) (i0:9) | (i) | (j1:5)

Political 0:078 | 0:081 0:143 | 0:072

(2:0) (2:0) (3:0 (1:3)

Pop >65 0:075 0:089
(0:9) (1:7)
Exp Educ 0:041 j 0:084
(0:9) (i1

F. LF Prt. j 0:023 0:029
(;1:0) (0:9)

Life Exp 0:038 0:068
(1:3) (2:0)

No. Obs. 138 123 119 113 85 79 79 79
No. Gps 61 55 54 52 34 33 33 33



















