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Abstract

Different methods for measuring rent (natural-resource) content have
been proposed in studies of the primary-input content of trade. In this
paper these methods are applied to obtain different industry-level
estimates of the primary-input contents and the primary-input intensities
of Argentina's exports of manufactures. The paper then explores the
extent to which the choice of method affects these results, as well as the
classification and ranking of activities according to primary-input
intensities, and Heckscher-Ohlin tests.
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1. Introduction

In international trade theory, the Heckscher-Ohlin (H-O) theorem shows that primary-
input ("factor") endowments would be crucial determinants of the composition of
primary-input "services" embodied in its trade flows. Many empirical studies have been
conducted to test H-O propositions by studying the relationship between primary-input
endowments and the primary-input content of trade in goods.!

In two pioneering articles, Leontief (1953, 1956) analyzed the labor and capital
content of United States foreign trade. He acknowledged the important role of natural
resources in explaining the commodity composition of trade and some of the primary-
input-content results, pointing to the lack of data for the failure to incorporate them to the
study. Vanek (1963) called again attention to natural resource endowments, and
consequently to the rent content of industry output. He proposed a method for measuring
“natural resource content” and focused his analysis in the role of natural resources in
explaining US foreign trade. A significant part of the literature that followed was based
on estimating the total primary-input content of trade using input-output (I-O) techniques.

Measuring the primary input content of trade using I-O tables requires a set of
measures of direct primary-input use that can be translated into, or associated with entries
in the I-O table. The problem is that I-O tables are based on data for current inputs and
outputs, and such data does not separately impute rent and reproducible-capital-use costs.
Rather, rents and reproducible-capital-use costs are lumped together in a residual category
called the gross operating surplus. Thus, the use of I-O techniques requires an indirect
measure of the share of rents in total value of production, and several alternatives have
been proposed to that effect.

Vanek (1963) proposed using the "value of resource products" consumed as an
indicator of the direct rent requirements. He defined resource products as "all
commodities whose productive process makes direct use of natural resources, and for

which values of output are currently recorded. Thus wheat grain is a resource product,

! Deardorff (1984) and Leamer and Levinsohn (1994) review empirical studies of the H-O model.
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while wheat flour is not, since it does not use land as a direct input" (p. 10). Total rent
content would be estimated by the value of resource products required directly and
indirectly to produce one unit of output,” thus assuming that resource products are
exclusively made of natural resources, and losing the information on current inputs into
resource-product activities.

Another possibility would be to assume equal rent coefficients for all resource-
product activities. This method was used by Postner (1975), who assumed that "the direct
natural resource factor coefficients are positive and equal for all natural resource product
industries" (p. 11).” It preserves the proportionality with the total requirements of natural
resource products, and has the advantages of taking into account differences in primary-
input content originating in the differenées in the cost structures of the resource products,
and of netting out the value of the imported inputs used in the production of resource
products.

An alternative method, proposed by Londero (1998), is based on using the total
primary-input content of the activity's output by using the gross operating surplus of the
resource-product activity (GOSRPA) as a proxy for the direct rent content.* This method
and Postner's share over Vanek's method the advantage of making full use of the
information provided by the cost structure of resource products.

A detailed formal comparison among these three methods, and a comparison of
each method with the theoretically desirable measure, was conducted by Londero (1999)
using the primary-input content of value of production -- the so-called "flow method"
(Lary, 1968; and Balassa, 1979). This article shows algebraically how alternative

measures of rent content affect primary-input contents and primary-input ratios (e.g,

?Vanek (1963) used an equivalent approach to calculate the resource-product content of U.S. trade. Naya
(1967) used Vanek's approach to analyze the resource-product content of U.S. and Japanese trade. More recently,
it was used by Ramazami and Maskus (1992), Maskus et al. (1994), and Engelbrecht (1996).

? Strictly speaking, Postner (1975, p. 11) assumed constant "physical" coefficients.

* For applications of this method see Londero and Teitel (1996); Londero, Teitel et al. (1998); and Moreira
and Najberg (2000).
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capital to labor) establishing that in many cases it may be known without resorting to the
data whether an activity's primary-input ratio calculated according to one method is
higher or lower than the same ratio, for the same activity, but calculated according to
another method. However, these results do not indicate whether activity-level differences
are large or small relative to differences for other activities. Activity to activity
differences would depend on the coefficients of the I-O table, and thus on the country
studied. Relative primary-input contents and primary-input intensities, that is, primary-
input contents and ratios expressed relative to a basis for comparison or standard,
additionally would depend on the effects that the selected measure would have on the
standard. Finally, different methods may also affect the ranking of activities according to
primary-input intensities.

The question for applied research is whether differences resulting from applying
these different methods are relevant in practice. That is, whether they may significantly
affect the results of H-O tests (Leamer and Levinsohn, 1994) in general, and related
studies on the effects of trade regimes on the primary-input intensity of exports (Londero
and Teitel, 1996; Londero, Teitel et al., 1998; Moreira and Najberg, 2000) insofar as
high-rent-content products are involved. Empirical studies on the effects of alternative
measures of rent content are thus useful to shed light on the practical implications of
using different methods. This study takes advantage of detailed Argentine data to
compare the effects of using these methods on relative primary-input contents, primary-
input intensities, and the ranking and classification of activities according to primary-

input intensities.

2. Making the alternative methods comparable

Vanek's method refers to the primary-input content of final demand, while the other
methods look at the primary-input content of value of production, the so-called "flow
method". Calculations according to the "flow method" are based on total value

requirements, that is
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F=[]=F1-A)" (1)

where F = [f, ] is the matrix containing the direct value requirements of primary input 4
per unit value of activity j, and A = [a,] is the production of i directly required per unit
value of production of j. To make comparisons among methods possible, in this section

all methods will be set according to the primary-input content of value of production.

Table 1. Changes in the I-O tables required to make the results comparable among
methods

Method A matrix F matrix
Vanek's resource Excludes rows and columns Includes rows of resource-product inputs as
products corresponding to resource- nonproduced inputs

product activities
Postner's y proportion of | Same as original Includes an additional row containing a
the value of production proportion y of the value of production of the
of resource-product resource-product activities. That proportion
activities is deducted from the gross operating surplus
Gross operating surplus Same as original Includes an additional row to treat gross
of resource-product operating surplus of resource-product
activities activities as a different nonproduced input.

Vanek's method may be implemented by reassigning all lines corresponding to
resource-product activities from A to F and eliminating the corresponding columns, thus
obtaining A and F¥. An equivalent to Postner's method is obtained by imputing a fixed
percentage y as the rent content of all resource-product activities and netting it out from
the gross operating surplus of these activities. Then we will have the original A matrix
and a modified F* matrix for primary inputs and transfers. Finally, when gross operating
surplus of the resource-product activities is used as a proxy for the rent content, an
additional line in F is used to register the corresponding values, thus obtaining a modified
F&* matrix.

In sum, only Vanek's method results in a different A matrix, while all methods
require an additional row in the F matrix containing the selected proxy for the direct rent

content. Table 1 provides a summary of the three approaches and their implications for
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the I-O matrix. The next section compares the results of calculating relative primary-
input contents and intensities of manufacturing activities according to these three

methods.

Be- Measuring primary-input intensity

When calculating relative primary-input contents and primary-input intensities,

it would be desirable to use a standard for comparison that would be independent of the
method used. For example, total capital use, the total wage bill and total rent. However,
such data is normally not available. A second approach would be to select a standard
derived from the data, which would consequently be affected by the method used. That
could be the case of total value added classified by capital use, wages and rents. Its
disadvantage for the study of nonresource-product activities is that when the weight of
primary activities is high, as in a natural-resource rich country like Argentina, the
standard of comparison changes significantly from one method to another due to the
relative weight of primary activities. For these reasons, in this study the total primary
input content of the overall manufacturing sector is used as the standard to calculate
relative primary-input contents and primary-input intensities of manufacturing industries.
The overall manufacturing sector is operationally defined as the sum of all columns
corresponding to that sector.

The primary-input intensity of an industry was calculated as the ratio between two
of its total primary-input requirements relative to the same ratio for the overall
manufacturing sector. Thus, if f:_, is the coefficient of estimated total rent content in
activity j (j = 1, ..., n), fy; is that of estimated total capital content, and f,, is that of

estimated total wage content, it is said that ; is intensive in rent with respect to labor if

Tyl Foy

Kar T @
¥, man / w,man

where f; .., is the total requirement of primary input % per unit value for the overall



E. Londero Primary-Input Intensities under Alternative Measures ... 7

manufacturing sector. Similarly, it is said that the industry j is intensive in capital with

respect to labor if

Jo! T
= ———————— > 1 3)

ﬂ, man / f:v,man

Finally, it is said that industry j is intensive in capital with respect to rent when

fulfy
by ————— >1 4)

J
fl:, man / f: man

Relative primary input intensities may be expressed as ratios between relative
primary input contents. For example, capital-labor relative intensities may be expressed

as the ratio of the relative capital content to the relative labor content:
Ty o

kw, = k/w,=( )/ ( ) ®)
fl:,man f:z,man

This alternative presentation will help understand the results on relative primary input

intensities.

4. Comparing methods empirically

Relative primary-input contents and primary-input intensities were calculated for all
manufacturing industries in Argentina using the detailed 1973 I-O table prepared by the
Secretaria de Planificacion (1986) as revised by Remes Lenicov (1987). This table was
specially adapted by for estimating the primary-input content of exports of manufactures
(Londero and Teitel, 1996; Londero, Remes and Teitel, 1998). It consists of 211

industries, 172 of which correspond to manufacturing activities,’ and 12 lines for imports

3 Manufactures defined according to ISIC, the International Standard Industrial Classification (United
Nations, 1971). Londero (1998) compares exports according to ISIC and SITC-based definitions of manufactures.
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and value added. Calculations were performed for four alternative measures: Vanek's,

Postner's for y = 0.10 and for y = 0.20,6 and GOSRPA.” Then, several indicators of

agreement between pairs of measures were calculated. This section presents the results of

such comparison.

4.1  Effects on relative primary-input contents

Two approaches were used to explore whether different methods would result in different

measures of relative primary-input contents. First, points representing the relative

primary-input content with respect to the aggregate manufacturing sector

(f/:j /f;,man;f:j )/(f:,man;j:fj /f\:,man)

were calculated for each industry j. Then,
the distance between a point calculated
using one method and the corresponding
point calculated using another method
was taken as an indicator of the
discrepancy between methods. That
distance is represented by segment AB in
Figure 1. If any two methods provided
the same relative primary-input contents,
the distance between any two

corresponding points would be zero.

The second approach focuses in the distribution of the relative primary-input

(6)

wiw

rlr

Figure 1. Distance between relative primary

input contents.

¢ The upper bound for ¥ is close to the lowest gross operating surplus coefficient for the resource-product

industries.

"The following industries were classified as producers of "resource products": wool, cotton, wheat, maize,
fruits, vegetables, barley, hops, tea, rice, mate, milk, millet, other farm products, cattle, oilseeds, sugar cane,
tobacco, fish, forest products, sorghum, birdseed, oat, other industrial crops, coal, petroleum and gas, iron ore,

nonferrous metallic minerals, stone, sand, clay, minerals for fertilizers, salt, and other nonmetallic minerals.
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contents, that is the distribution of the primary-input content of industries relative to that
of the overall manufacturing sector, which is a weighted average of all 172 manufacturing
industries. Therefore, the distribution of relative primary-input contents around that
weighted average will depend not only on the effects of methods on the primary-input
content of industries, but also on the weight of each industry in the total.® In Argentina,
the primary-input composition of the overall manufacturing sector is heavily influenced

by resource-intensive food industries.

Table 2. Argentina. Distance between points representing different measures of relative

primary-input content: averages, coefficients of variation, skewness and kurtosis.
Postner (y=0.10) Postner (y = 0.20) GOSRPA

Vanek 0.62 (108) 047 (82) 029 (64)
s=64 k=52 s=5.8 k=45 s=3.0 k=12

Postner (y = 0.10) & 0.19 (164) 0.44 (136)
§s=64 k=51 §=6.0 k=46

Postner (y = 0.20) - - 027 (112)
s=5.6 k=38

Note: Coefficients of variation (percentages) between parentheses; s denotes skewness measured by u,/o;, s> 0
indicates mean > median; k£ denotes kurtosis measured by (u,/o,) - 3, k> 0 indicates a leptokurtic (peaked)
distribution.

The results for distances between points, presented in Table 2, show that different
methods provide significantly different results, and that variances are high with respect to
the mean. The distributions of these distances are all highly peaked (high kurtosis k) and
heavily skewed to the right (s > 0, inplying mean > median). Two examples are provided
as Figures 2 and 3.

As for different methods, average distances between Postner's method and all
others are the greatest, and the distributions are more skewed and peaked. The smallest

average distance is between the two Postner measures considered, but even here the

¥ That would not be the case if relative contents were measured with respect to a standard that were
independent of the method selected, e.g. a ratio between an independently estimated total capital use and an equally
independently estimated total wage bill.











































































