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The Heckscher-Ohlin Model and the
Tariff Structures of the Industrial Countries

1. Purpose of the paper. — Some recent empirical rescarches on
the tariff structure of industrial countries have again drawn the
attention of scholars to the problem of the empirical relevance of
the Heckscher-Ohlin (1) theory of trade and — incidentally -— to
the related question of the legitimacy of the discrimination charge
Jevelled by the © third world” against the tariff schedules of the
developed countries (2). One of the outstanding implications of
the Heckscher-Ohlin model is that the relatively scarce factor of
an economy — labor in the case of most industrial countrics — has

(r) Cf. E. Hrckscuur, * The Tffect of Fotcign Trade on the Distribution of Income ™,
Ehnomisk_ Tidskrift, XXI, 1919, pp. 497-312, teprinted in Readings in the Theory of Interno-
sional Trade, Blakiston, Philadelphia, 1g49, pp. 272-3003 and B. Quuin, Inferregional and
International Trade, Harvard Unijversity Press, Cambridge, 1933, On the H-O model,
sce also the cxcellent summary by P.T. ErisworT, International Economics, Macmillan,
New York, 1938, Chaps, V and VI; P. A, SaMUBLioN, “ International Trade and the
Equalization of Factor Prices , Economic Journal, LV, June 1948, pp. 163-84; Id., © Inter.
natienal Factor Price Equalization Once Again ™, Economic Jowrnal, LIX, June 1949, p. 1823
A. P, Lzaner, “Factor Prices and International Trade », Beonomica, XIX, February 19352,
pp- 1-15; I F. Prancs, * A Notc on Mr. Lerner’s Papet *, ifad., pp. 16-18; 5, F. Jaums and
I. F, Prance, “ The Factor Price Equalization Myth ¥, Review of EBronomic Studies, No. 40,
1951-52, pp. 11r-20; R. Ropmsox, “ Pactor Proportions and Comparative Advantage: Part 17,
Quarterly fournal of Evonomics, LXX, May 1956, pp. 169-192; R. W. Jonss, *Factor Pro-
portions znd the Heckscher-Chlin Theorem », Review of Economic Studies, No. 63, 1956-57,
pp. 1-10; H. G, Jeuwsow, © Factor findowments, International Trade and Factor Prices ¥,
Manchester School of Economic and Social Studies, XX, September 1957, PP, 290-283.
For mote recent developmenss, of, J. Buscwarr, © The Pure Theory of Internaticnal Trade ™,
Beonomic Journal, LXXIV, March 1904, pp. r7-26; W. M, Cornen, “ Recent Developments
in the Theoty of Internationa! Trade”, Princeton, Tnternational Finance Section, 1965,
pp. 24-34; M. Mrcmasey, “ Factor Proportions in International Trade *, Kyhles, XV, 1954,
PP 528-50-

(2) During the 1964 Geneva UNCTAD conference, the developing countries foreefully
maintained that the tariff-structure of the industrial countries is such as to protect with
relatively higher duties the lahor-intensive manufactures which are generally of particnlm‘
interest to the Third World, Cf. U.N., Trade and Development: Trode in Manufacturel,
New York, 1964, p. 11 and passin.
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a strong incentive to seek protection from international competition.
Thus, systematically higher tariffs on labor-intensive manufactures
could prove the empirical relevance of the factor-proportions theory
of trade. However, G. Basevi, in a recent work on U.S. tariffs,
found that the relationship between labor intensity and protection
is not definite, but “iz seems negative rather than positive” (3)-
Similarly, B. Balassa, after evaluating the effective protection rates (4)
on 36 manufacturing scctors for several industrial countries, found
“no definite relationship between labor intensiveness and effective
vates of duties” (5). According to the latter author, these conclusions
are explained by the inadequacy of Heckscher-Ohlin-type theories
that rely on 2 single principle in attempting to explain international
trade (6).

The present paper’s purposc is to prove that these findings are
based on the use of an inadequate definition of the factor-propor-
tions concept. A correct identification of labor-intensive and capital-
intensive manufactures leads to fully different conclusions, which
do not require the rejection of the factor-proportions theory of trade,
and show that the tariff schedules of some industrial countries
(E.E.C. countries and the U.S, at least) are clearly biased against
imports of manufactures from developing countries, :

2, “ Physical * and “ human " capital. — The finding of an
appropriate index for measuring labor intensiveness is a difficult
problem to tackle. In much empirical work it is not uncommon
to mecasure the relative labor — and capital — intensity in various
industries in terms of the stock of physical capital per worker or
— more frequently — of the share of wages in the value of output.
This latter is Balassa’s (and Basevi’s) index of labor intensity (7).

{3) G. Basrvr, “ The U.8., Tariff Structure: Estimate of Effective Rates of Protection
EE U.S. Industrics and Industrial Labor *, Review of Econcwmics and Staistics, March 1966,
. 159,
(4) Cf. paragraph 3.
Po!in‘cgg? }? Batassa, © Tariff Protection in Industrial 'Coumric%: An Byaluaton *, fouwrnal of
i 2 Cc:m:m;}r, Df:ccmbcr 1?65, p. 585, The results' al‘l‘ljied at by the‘author would
imen)s’i"‘emsuc“usmn ]‘tke BasEVL's ({mmely, that the relationship between tariffs and labor-
s “seems ™ to be megative). The Spearman rank corrélation coefficient between

labor-i i i i
the .UnP“ts and effective tariffs vaties from — .08 to —o.14 for the Buropean countries and
S, and is of —o.41 for Japan,

(6) GE. B. Batassa, op. ait., p. 385.
(7) Barassa’s index of Jabor intensiveness is the share of wages plus employer-financed

-social securi i i
ol u:lty. payments in the value of output, Basevi's index (* dollars of payroll per doliar
PUt ") s similar to Batassa’s.
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In that case, it should come as no surprise that no definite relaton-
ship, or a negative one, is found between protection and manu-
factures’ labor-input. On the one hand, skill-intensive industries,
such as those in the export sector of the economy (8), arc relatively
less protected; for these industrics, competitive in the international
markets, the inducement to seek high tariffs is not substantial, On
the other hand, higher wages are normally associated with higher
skill levels (g). Consequently, it is fairly likely that an indefinite,
or even negative, relationship between tariffs and labor-intensity
will be obtained, if the latter is assessed in terms of the share of
wages in the value of output,

The sharc of wages in the value of output is an appropriate
index of labor intensiveness only if homogeneous labor units are
employed at equal wages throughout the industrics. Let us suppose
that industry X requires ten man-years per million dellars of value
added, and industry Y twenty man-ycars. If labor skill requirements
are the same in both, and wages are equal for equal skills in bath,
industry Y is relatively more labor-intensive than industry X, no
matter how labor-intensiveness is assessed: either as phiysical input
in relation to output, or as wages’ share of value added. Suppose,
however, that industry X requires highly skilled labor units, so
that the average wages in X are twice as high as in Y’s: if Jabor-
intensiveness is measured in terms of wages’ share, both X and Y
would appear to require exactly the same labor-input (10). ‘This
example illustrates the ambiguity of those approaches which measure
the relative factor-intensities in different industries in terms of wages’
share: in such a way there is a failure to take account of important
differences in requirements of labor skills, Actually, the labor-force
is a heterogeneous aggregate, and a very important component of
what is commonly considered “ labor ” may, more appropriately,

(&) Cf. W, Lrownme, u« Factor Proportions and the Structure of American Trade:
Purther Theoretical and Empirical Analysis *, Revfew of Eeonamics and Statistics, November
1955, p- 399; L. B. Kravis, % Wages and Foreign Trade ”, Resiew of Economics and Statistics,
April 1956, pp. 14-30; P. B Krnen, “ Nawre Capital and Trade ®, Journal of Politicel
Economy, Qctober 1965, pp. 437-60; D. B. Krmsivg, « Yabor Skills and International Trade!
Fyaluating Many Trade Flows with a Single Measuring Device ”, Review of Economiits and
Staristies, August 1965, pp. 2872043 1., “ Tabor Skills and Comparative Advantage "
American Economic Revicw, Papers and Proceedings, May 1666, pp. 249-258.

(g) Cf. paragraph 4.

(10) The example is taken from D. 8. Batn, « United States Effective Tarifis and IS

Labor’s Share ®, Jowrnal of Political Fconomy, April 1967, pp. 183-87.
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be described as “ human capital ” (11). Particularly if the issue is
the empirical relevance of the Heckscher-Ohlin model (which re-
quires the assumption of homonegeous labor), it is essential to think
of the labor-force as if it were composed of (homogencous) unskilled
labor units, to each unit of which are added, according to the
industries, varying amounts “ human capital ” (skill) and of phy-
sical capital (machinery and other physical assets). Thus, the con-
cept of the labor force is restricted to include (totally) unskilled labor
units only, whereas the concept of capital is extended so as to
include “ human capital ”, as well as physical assets, 1f capital-labor
ratios are measured on the basis of this approach, which appears to
be the correct one, it can easily be shown that the U.S.’s and E.E.C.’s
tarifl-levels tend to be systematically higher on labor-intensive manu-
factures.

3. Measurement of factor intensities. — The approach adopted
for measuring capital and labor intensities in different industries is
based on a suggestion by H.B. Lary (12), It employs a simple
technique to measurc inputs of both human and physical capital,
in different industries of the U.S. manufacturing sector, on a com-
mon basis (dollars per employee), assuming that in inter-industry
comparisons the wage and the non-wage component of value added
per employee are reasonably good proxies for human capital (skill)
and physical capital (machinery, other physical assets), respectively.
One resulting classification principle is the following: those indus-
trics where both the wage and the non-wage part of value added per
employee are below the corresponding U.S. averages for the manu-

fa;ctluir)ing sector may be regarded as relatively intensive in the use
01 abor,

~ Table A-1 of the Appendix reproduces the results obtained by
this approach, The basic statistical data come from the U.S, 1964

oo m(x;) "l’“;]escxtension‘:)f the <.iaﬁ-nition of capital-input to include human wealth is mainly
i su' 1 .0 cuuLtz (¢ Reflections on Investment in Man ", Journal of Political Economy,
Anal;sis ,p:p .] ctober 1g62) aln.d G. 8. Brcker (¢ Investment in Human Capital: A Theoretical
BB Re );EN ott:‘ﬂct:l of Political Feonomy, 1XX, Suppl. October 1962). Moreaver, sce
and Dcueiop;nm: r(])thl; Theory, Trade Theory, and International Investment”, in Trade
onales N G, tudes et Travanx de P’Institut Universitaive de Haute Etudes Interna-
Teade #. o 4, Ginevra, 1963, p. 31 f., reprocuced in P. B. Knew,  Nature, Capital, and
» 0P cit. Cf, also G, S. Brcxen, Humun Capital, N.B.E.R., New York, 1965,

bt .
Iﬂrmmg 2) % B. LAIu_', « Trade of the LDC's: Manufactures Point the Way ®, Columéia
of World Business, Vol. 1, No., 3, p. 7o ff. s .
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Survey of Manufactures, and consist of valuc added by manufacture

‘0 different industries, separated into its wage and non-wage com-

ponents, and divided by employment. To make tariff-levels com-
parisons possible, the industry groups as defined in the U.S. Standard
Industrial Classification (SIC) were converted into the corresponding
Standard Internationadl Trade Classification “ groups 7 (13): this
exercise presented some difficulties, since SIC’s groups are different
from and frequently more analytical than SITC’s (14).

However, the rcal difficulties were encountered at the con-
ceptual level, Two major objections could be raised against the
present approach: 1) the use of value added per employee may not
be an adequate index for measuring inter-industry differences in
requirements of human and physical capital; 2) the pattern of
industries by factor intensities in the United States may not hold
good for other countries,

The first objection is casily answered. Several empirical studies
have shown that inter-industry differences in labor earnings largely
refiect differences in the quality of labor. Ball (15) in particular
examined and empirically tested the assumption that higher wages
may result not from higher skill fevels but from other conditions
as, for instance, union strength. The assumption had to be rejected.
In twenty U.S. industries, the rank correlation coefficient between
average wages and the perccntage of skilled workers was +.940,
and that between average wages of production workers and the per-
centage of skilled workers +.932. Thus, average wages cah be
considered a reasonably good index of skill intensity (36).

The second objection requires a more articulate answer, In
recent years, considerable prominence has been given to the view
that factor reversals may be common between countrics, and empiri-

(13) For the classification system, <f. U.N., Standard International Trade Classification,
Revised, Statistical Papers Seties M, No, 34, New York, 1g61, The SITC groups considered
are those included in Sections § (Chemicals), 6 {Manufactared goods classified chiefly by
material, nonferrous metals excluded), 7 (Machinery and transport equipmeac), and 8 (Miscel-
laneous manufactured articles).

(14) Luckily, the case of SITC groups including both labor-intensive and capital—intcnsi\'c
inanufactures did not occur frequently. When it did, the * mixed ¥ groups Were tout coutt
excluded from Table A-1, which therefore presents 83 positions only.

(15) Cf. D. 5. Bawr, op. cit., p. 186.

(16) Similas conclusions are reached also by L. W, Wes, © Concentration and Labor
Rarnings *, dmerican Ecenomic Review, March 1966, o
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cally relevant (17). Unless technology dictates a unique and fixed
capital-labor ratio for cach industry, intercountry differences in
factor costs will induce all industries to use more labor in relation
to caplta'l in poor, low-wage countries than in rich ones, But if this
substitution tendency is far stronger in some industries than in
others, as assumed in the factor-reversals thesis, the ranking of
industrics by factor intensity would then also differ from country
to country. In that case, one of Heckscher-Ohlin model’s funda-
mental assumptions — the so-called “ strong factor-intensity assump-
tion”, which implies the uniqueness and invariability of industries’
rank_mg by factor intensity and its complete independence from
relative factor prices — would be invalidated. Different clasticities
of substitution between capital and labor in different industries
would make it impossible to state that a given industry “i” s
relatively more intensive in the use of capital than industry “7”
ind_ependently of the value of relative factor prices: there wili
a_lways exist a critical value of these prices at which factor propor-
tions vary and the two industries interchange their place in the
ranking by factor-intensity. Thus, the problem is to determine if
given the elasticities of substitution in various industries, those criticai
values are empirically observable. Arrow, Chenery, Minhas, and
Solow (18), after discarding the Cobb-Douglas function (V’vhich
excludes reversals by definition) in favor of a productién function
t}llat admits the possibility of different substitution elasticities in
different industries — the constant elasticity of substitution (CES)
production function (1g) — suggest that factor-intensity reversals

1961, pp. 225-250; and, particular] YB ,S Mat ! “ A’mmm‘ m'd oo }‘{LHI: o
0%, PP, 2252503 an ,Nm-bh—HD]lan.P » Mrmas, n International Comgparison of Factor
. . ublishing Co., Amsterdam, 1963, Ch, IV,
(18) Cf. Ann?w, CueNEry, Mivaas, SoLow, op. ¢it, ’ ’
cxcludgzg)fﬁ:;:i :Lmlaryl eilaasuc;ty .O.E sul.)stitufiux‘l of. the Cobb-Douglas production function
ol eor F lversa s by deﬁnftmn since 1t' implies identical elasticities of substitution in
P fg'; lab;ispm;se ta a given change in reladve prices of the two factors, capital is
Snput tatos ave uai? vice versa, bu.t the downwar_d o upward shifts of the capital-labor
on the captal Tabor ?-tom? as not to disturb tl'.xe relative position of the individual industries
conidey o s intensity scale, Ho?vever, if a wniform substitutability in all industries is
Huhction ﬂ’llowing E;rezd:{g do, as very ur‘lprobablel, one clould reach out for a new production
roduction. funets ifforent ‘subs_ututlon clastl‘cxrles in different industries, The C.E.S,
on can be written in the following form:

Per( AR 1 al VP

where P re
esent: . ;
wod &, g P:“d bsa;hc output; K apd L and respectively for the inputs of capital and labor;
¢ constants which are supposed to reflect the technical characteristics of
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could take place in an empirically relevant range of variation of
relative factor prices, Their tentative conclusions are unequivocally
reasserted by Minhas (20). Minhas presents evidence of factor-
intensity reversals in two scts of tests, In the first set, utilizing
parametric estimates of substitution and distribution paramcters of
CES production functions, Minhas sets out to demonstrate that, in
fact, factor reversals can be expected to occur within the practically
relevant range of relative factor prices so often as to vitiate the
analytical usefulness of conventional distinctions between capital-
and labor-intensive industries, Minhas’ second test is non-parametric.
The validity of the assumption that, whatever the ratio of wage
rate to capital cost, the optimal capital-labor ratio in any given
industry “77 18 always greater or less than in any other industry
“ ;" requires that the rankings of industries by capital intensity
should exactly match, even for countries — as, for cxample, the

U.S, and Japan — characterized by substantial differences in relative

factor costs. Minhas finds that the capital-labor ratios in 20 indus-
trics common to Japan and the U.S. do not display a strong rank
ordering: since he obtains Spearman rank correlation coefficients
of +.328 (using direct plus indirect capital) and of -+ .730 (using
direct capital only), he rejects the “ strong factor-intensity assump-
tion ™, suggesting that the nature of technology is not such as to
exclude the practical possibility of factor-reversals,

The tests by Arrow et al. and particularly Minhas’, are very
ingenious, but far from conclusive. In the first place, the general
theoretical framework within which these tests have been carried

the particular praductlon process, Let us suppose that industries / and j produce according
to C.E.8. production functions, 1§ s is the wage rate, and r the rate of interest, the ratio of

optimal (profit-maximizing) factor intensities may be written as follows:
/Ly HR/LY=A (wfr) 5 7%

where s and i are the elasticities of substitution, and A is a constant. Setting (K/Ly/(/L)j=#,
and differentiating with respect to (w/r):

dxjd(w/ry=(s—s) A (wfr) 75" :
that is, capitaldabor ratios become Jess sensitive to differences in relative factor prices 88
clasticities of substitution approach the same value, Hence, if industries produce according
to C.E.§. production functions, the probability of factor reversal — when relative factos-price
differentials are given — is a function of the dispersion of the clasticites of substitution about
thefe mean, By definition, this probability is zero in Cobb-Douglas (s1:=5;=1} and Leonti
type (s1=sy=0) producticn functions. ’

{20) B, 8, Mmweus, op, cit., . 35 ff.

1
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out may be questioned. Fuchs (21) suggests that the empitical data
used by Arsow ez al. do not constitute a sufficient basis for rejectin
the use of a Cobb-Douglas function. On the contrary, under a mOr%
reasonable interpretation, these data are substantially consistent with
the Cobb—D(_)ugIas assumption of a unitary ¢lasticity of substitution (22)
The countries analyzed by Arrow et al. are very diverse ranging.
from the most advanced to those with underdeveloped e::onomics.
This raises the question of whether a single production function is
appropriate for such a heterogencous group of countries. It is pos-
sible that we are dealing with two or more different populations
cach with an elasticity of unity, but with different “intercepts ” :
when they are combined, there is a downward bias which produces
a slope of less than one, To check this hypothesis, Fuchs fits a
single equation across all countries for each industry, including a
dummy variable to allow for differences between developing and
adv_anccd countries, The results show elasticities of substitution
typlclauy very closc to unity (only in two industries out of 24 is the
clasticity estimate significantly less than unity).
. On.thc other hand, the validity of the parametric test is ques-
tioned in an important contribution by Leontief (23). The five
reversals listed by Minhas depend fundamentally on his estimated
values of industry elasticities of substitution and the ratio of dis-
tribution parameters of the CES function, Using alternative estim-
ates of this ratio, Leontief finds that only 17 of the 210 theoreticall
pos:s1ble reversals take place within the wide range of factor pricz
ratios, limited on the one end by those observed in the U.S, and
on the other by those reported from India. Moreover, most of.thesc
17 reversals occur between industries so technologically similar that
for all practical purposes their capital-labor intensities could be con-
sidered 1_dcnt1ca1. ‘Hence, the picture emerging from Leontief’s
computations does not confirm Minhas’ emphatically stated conclu-
leon‘ that the strong factor-intensity assumption (and the conventional
liﬁ;&zn;r;aclzf;:feenl ' gapita_l— and labor-intensive indusiries) is of
: validity.
{21) V. R, Pucns, « Capital-Labor Substitution: A Note ", Review of Economics and

Statistics, XLV, November 1963, pp. 436-38.
En> Y. R, Pucss, op. eit., p. 437.
2 3 H
nomis ggy{m “I'r‘-IVLE(!NTIEF, “ International Factor Costs and Factor Use ”, American Eco-
o ’ » June 1964, pp. 335-345. For a critical appraisal of Lronrin’s estimates,

v P. SHAPIRO % In .
\ nternat . : .
Rewew, June ,1966, op. 5:;1-15&;9Factor Costs and Factor Use: Comment ”, dmerican Economic
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Nor has criticism spared Minhas' non-parametric tests. Ball (24)
showed that by deleting agricultural and foodstuffs industries from
Minhas' sample (an adjustment made necessary by the great inter-
national dissimilarity in technical know-how, natural resources con-
ditions, relative efficiency, and reliability of factor inputs measures),
Spearman rank correlation coefficients increased from +.328 to
+ 765 (direct plus indirect capital), and from +.730 toO +.826
(direct capital only). A still higher correlation of +.g20 was obtained
in a sample of 18 ° non-primary ” industries. If it cannot be argued
that the industries rankings are s0 exactly matching as to prove
strong factor-intensity, nevertheless they are not 5O dissimilar as to
validate Minhas’ conclusive statements. Similar results are reached
by Moroney (25), by testing the degree of concordance of the
rankings of capital-labor ratios in the U.S. manufacturing sector on
the basis of inter-regional data: Kendall’s coefficients of concordance
vary (according to the regional groupings and the industries surveyed)
from -.8gs5 to + .g228. Thesc cesults indicate that the regional
rankings of capital-labor ratios are very similar.

‘The reinterpretations of Argow’s and Minbas® tests by Fuchs,
Leontief, Ball and Moroney suggest that the strong factor-intensity
hypothesis cannot be rejected as empirically ansound. This remark
o Further strengthened by the argument that the Heckscher-Ohlin
model is crucially based upon the very restrictive assumption of
homogencots labor-inputs throughout the various countries, whereas
Arrow et ol. and Minhas adopt 2 conventional definition of capital-
labor ratios, simply assuming, quite unrealistically, that a man-yeal
of labor in one part of the world js equivalent to a man-year of
labor in any other part (26). Tt is fairly likely that the results of
their tests would have been different had their definition of capital
been stretched to include — as is done in the present paper —
« human ” capital as well as physical assets (27)-

In conclusion, the evidence presented seems (O support Samuel-
son’s feeling that factor-intensity ceversal has much less empirical

e —

{24) D. 8. Bak, « Ractor-Intensity Reversals in International Comparison of Tactor
Use , Journal of Polisical Beonomy, LXX1V, February 1966, pp- 77-80.
{25) J. R. MoronE¥, @ The Strong-Factor-Intensity Hypothesis: & Multisectoral ‘Test ",
Journal of Political Econonry, 1XXV, June, 1967, PP: 241-249.

{26) Cf. also W. LrontiEs, op. cit., Pp. 343344

{27) CE. H. B. Lary, ap. cit., Graph 2, p. 73 Laxy shows that, even under extremely
different relative factor epdowments and factor costs, the ranking of industrics by labor of
{human and physical) capital intensity is much the same from county 1o country.

-

¢ . ,
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impor eti I

i portance than theoretical interest (28). Arrow’s and Minhas’

um ; i i

Ofgtl cntsdarc too controversial to disprove the factual assumption

mad:_.c 11)1;:) ern tlh?)orY. of trade that a meaningful distinction can be
ween labor-intensive and capital-intensive industries, and

that any such distinction b :
, based on U.S. data, cou
other countries as well. ’ td hold true for

4..Nomff?.al and “ effective ® raves of duties, — The index f
factor-intensities described in paragraph 3 must now be rel tc(; i
the nomm‘al (weighted) tariff rates and to the “ effective ? rate e
rates applied by the EEC (Common External Tariff) andptlr?ec%n;

Tb.c nominal weighted averages of duties on each SITC gr ap
considered are shown in Table A-2 of the Appendix, and are %)Oug
on .data coming from a tariff study of CED (Comrr;ittec for Eisil
omic Dcvelcfpment) (29). All duties are weighted by the im orts0 %
the country in question, which is equivalent to expressing the E:;rxrlou,‘l:")nt
(?E duty. as a percentage of the value of imports. It is well know.n
l‘bat tItns approach often provides distorted results (30). However
Z];meiz c;n be asE%ume.d that tl}c distortion will be systematic, it;
oxiste a(; .Ott!S not impair the vrilhdity of the analysis, whose objective

an in er-country comparison of tariff-levels, but a comparison
of tarifi-levels inside one and the same tariffstructure ’

28) P. A. Sam “ i
e ‘5(';,{3;;“, iy ;;;[:_;:: pp.f.\ IC:"(::::M on Factor Price Equalization ", Revicw of Lcon-
{20} C.E.D., Comparati iff i
Comm(on Market, Suppl.pPapch'g?n:jf '\:’l\;::h;g: ;ng;: Unlted Sestes and the Buropean
36) ‘To a certain extent, the distortion could ,be ‘c. ighti i
:;;;la:fy "C:v;rld ”dim};‘orts (»ra-ther ) than by *“own™ li;:;zri).b ’ I-‘;:‘:f:};:;]g :}jil:ﬁ: bio::lli
et it ‘n;;r:ugl sr t]? classification and .nomcnclamre problems. I&eaily one pfhould
o e tanif SOIuﬁ(,); i:h.nl:;-p?rrs, but by the imports which would take place in the absence
tempts ,to Joutlon ¥ 1; s out of the realm of ptactical implementation, Amon the
ol o O 2‘3 s | ;:fht of custom dutics, see UX. Board of Trade Pub]jsftions
B 1934. SA%&: gotsh, ague of Nations, ® Tariff Level Indices ”, in Ecoéomfc Record
dos utty doua.n - dr e sccond world war, f, R. Bewrmanp, “ Comparaison du nivem;
nomique App]iqué: s:-' pays du Marché Commun *, Cahiers de P'Institut de Science Eco-
Pansing, Adone n rie R, No, 2, February 1958; the basic study Political and Fconomi
¢ Tariffs and Trade, London, 1g62; M. Mzsnacn, g Comparaison statisti::if:

du taﬂE do nier <ol Y tats- d du taf]f du
. 1Ak |11 iy rique ¢
mmun dﬂ 13 CEE, ch ta ifs dCS Etats-Unis ' Amel que t

Royaume-Uni

S}iﬂtist’lque desdec O?;'xlf;}s:éetaine ctédc I'Iflande du Nord ®, Informations Statistiques, Office

the CAD. Th ! s Européennes, No. 3, 1663; Research and Poli i

Better Fig, ,Warlt:{ gelghts of United States and E.E.C., Tariffs, Trade oléiyog:gmlt‘tee ;
conomy: A Statement on Navional Policy, Wa’shington 19%4 ions for
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The cffective rates of tariffs shown 1n Table A-3 of the Ap-
endix deserve a separate comment (31). The cffective protective rate
is the percentagc increase in value added per unit in an cCONOMIC
activity which is made possible by the tariff-structure, relative to the
situation in the absenee of tariffs. It depends not only on the nominal
tariff on the commodity produced by the activity in question, but
also on the inputs coefficients and the tariffs on the DPULs. The
effective protective rate and the nominal tarifi-rate are equal only
when, the weighted average of duties on material inputs is the same
as the tariff on the final product (32). The calculation of the cffective
rates of protection requires comparable data on nominal duties an
input-output coefficients pet of duties, In regard to the former, W¢
used the nominal weighted CED tariffs, adjusted so as 10 take into
account the different basis of evaluation of imports and the reduc-
tions accomplished 1n the ¢ Dillon Round ” of tariff negotiations.
As to the latter, we referred to the 1965 input-output tables for the
EEC countries (33)- Since no comparable input-output table was

available for the U.S., andardized coefficients were used, relying

largely on the input-output tables of the Benelux countries and the

-

(3r) On the effective rates of protection, . C.1L. Banusr, Canacian Tarifl Policy ’,
in Canadian Journel of Evonomics and Political Science, Vol. XXE, November 1955, P 513 .3
W. M. Conorx, “ The Tariff , in The Economics of Anstralian Indusivy, Meibourne, Mel-
bourne University Press, PP 162-1657 W. P, Travis, The Theory of Trade gnd Protection,
Cambridge, Harvard University Press, pp. 187-225 1. G. Jomwsor,  The Theory of Tariff
Structure, with Reference to World Trade and Development » ip Trade and Development,
Frudes et Travaux de 1'Institut Universitaire de Hautes Etudes Internationates, No. 4, Ginevra,
1965, PP+ 929 W. M. ConrpBN, « The Fffective Protective Rate, the Uniform Tariff Equivalent
and the Average Mariff *, in The Feanomic Record, June 1966, DPP. 2o0-218; 1d., ¥ The
Strucrure of 2 Tariff System and the Effective Protective Rate ™, in Journal of Political Eeo-
pomy, Junc 1666, No. 3, PP 221-237. Among the empirical rescarches, see B, Barasd,
« Tariff Protection in 1ndustrial Couniries: An Fvaluation ”, in Journal of Political Economy,
cit.; G. Dasevi, % The U.S., Tariff Structure: Fstimate of Effective Rates of Protection of U.S.

Industries and Industrial Labor ™, cit.

{32) The formula for caleulating the cffective protective rate of
n) is the following:

importable product i
requiring several inputs (=1, % «o

n
tj— Toag
i=1

Zy= — ¢

1—70 aij
i=t1

where zj=effective protective rate for activity §3 == share of i in the value of fi¢?

tariff rate on {3 # =nominal tariff rate on i.
(33) CE Office Statistique des Communautés Turopéennes,
pour les pays de la CEE", Informations Statistiques, December 1965

1= I!.Om‘lﬂal
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Federal Republic .
had very Iol:v ratcsl,D E)EGC;many (39): even in 1959, these countries
tortion in the techni Plotectlonl on most items, and hence the dis-
o The .ap 1icatima J;:0‘efﬁcl’cnts.could be presumed relativel
e teies in ObEi()mlon 0 1dcnt1c'a.1 input-output coefhicients for al);
the relative input r)ifcopen to criticism, if there arc differences in
conditions of prodgctieS OI‘%IOrl-neutral differences in the technical
fferent countrics s . ;:Elsstl ﬁcdhcifutsﬁcoi n:sltandtardifzcd coefficients for
emploved : S - amounts of ca ital and 1
ﬁxgzl ;yor ilf)c; 111113(1); Iif' the}llr respective outputs are ptechnologi:z[:](l);
umitary clasticity of r1;s_ ave 1c!ent1ca1 production functions Wﬁh
country diﬁcrélf}{ccS 1;11_Sftﬁtl.1t10n in all industries (35); or if inter-
(production  function il . f;nency- are neutral in a Harrodian sense
These assumptions tsil oul hcrofg)nly by a 'multiplicative constan‘é).
madCI in <1:mpirica1 ,researgh (35)6. n unrealistic, have frequently been
n ca i ‘o .

e e el st loputs szt
e Teast & per cent of tvhvas given to all material inputs contributiné
ing less than » per ¢ e value of output. For the inputs contribut-
it E ent, we calculated a weighted average of tariffs

as then used in the computations, Non-material inPut;

. h b N

. Econometri .
- Suow ne 'Jic;:ziote;é:. — The techniques of econometric analysis
(Table A-3) and EH yed to_test the relationship between nominal
lor cach olast) of cg;\:ug;a;blc dA—g) Srotective rates on each group
ured goods on the one h
- and, and an

(34) The limited numb
to the high 1 <! (26 only) of effective rates of duties li in T .
whose ln?iuslt:i‘:l of 88re3a tion of the breakdown used in thecs}?ll;tccd " Table A-3 15 due
(and often quite girgupmgs {called “ classes ™ in the text) are us;Ja.ll . ;"P’:}:"Ou'iput fables,
i:ixa_ct !couespondenc:f;;ﬁiimzhthi -SITCll groups. ‘This made the ta);k 01; lcstz};?;ﬁ‘;; gt[lahn
iscard those © elasses e two classification systems rath X L the
es * of manuf: . ms rather diffeult, forcin p
o EﬂL -1) could be found. nufactures for which no reliable index of capi,tal-intengsit;ls(c?
35) The input-output coeffici '
hence, assumi put coefficients are expressed in value rath : .

s n, ) T er than in ]
P=output, A —gsc?u ﬁgftgcmflasl,bthcy indicate relative shares. Let P=A L:u:;:lt.l;y ter:l ¥
and capital, respectively, Since abor, K=capital, ¢ and ot » where

- ct i s (1—og) the rel
o et S, et e i
are, respectively, the ;elati/ P)=a {wage-rate), and (dK/dP)=r (interest-rat fam, and i
! ve cost of labor and capital in the value of out ) [0(c an((lL(I_m}
PUt o= .W),P;

(1< =K
! =K.r)[P]. Since
. . o an — i
d (r—q) are constant, intercountry differences in the relati
tive

Ptices of i
. ] Z: G;H(I_)‘;ts would not affect the coefficients
. B, Bavassa, op. oit., p. 578 -
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' ital i ity (Table A-1)
.« index of human and physical capital intensity (
?PPI:UE??;;?APC)EO? class) on the other. The hypothests to .bc tcli‘(cfi
i:lthat the height of duties levied by the advanced countrics 1

consideration (E.E.C. and U.S.) is inversely related to the amounts

of both human and physical capital input embodied in the vartous

groups (of classes) of manufactures. N
Thé following relationships have been tested:

Yy = 4 + byXu; + i (I, 1
Yy = 3 - by Xy - Wi (1: 2)
Yy = 4+ baXay + Wi (13 3)

where (37):

v = nominal (or effective) tariff rate on group SITC (ot
class) “i” of country “17 '
%, — index of intensity of human capital input 18 group

",

(or class) ;" of country “173
X, = index of intensity of physical capital input 10 group

M

{or class) « ;7 of country “ 15

§ overall intensity of both human and phy-

X, = index 0 n sndl B

sical capital input in group (or class) “ 7
try <57 G o
u = errof, assumed to be normally distributed.

{ the tests are shown in Table 1 (nominal tarifis)

The results © following con-

and in Table 2 (effective tariffs), They bear out the
siderations:
(2) the algebraic sign of parameter
cegressions, without exceptions; |
: (b) all cocfficients of equation (I, 1), 2), and (1, %1)@ {2;
E.E.C. and US.A. in Table 1 are statistically significant at ae -9

“ » 1 » E EC and
aly parameters b " and . bs_ for E. ,
vl T?‘Eic”zfjog tgePU.S. are statistically s1gmﬁcant at less than

“h?ois ﬂcgm:if/e in all

parameter
the .05 Jevel.

e

ies, i ble A-D); for the
(37 For the nominal weighted rates of dutles, f==1, 2, s g3 (cf. Ta le A-T)

i s, Ty 2y 0es 2D {cf, Table A3)- ’
eﬁemv{cg,Br)a ;j;r index ;(3 s’te the data in the third column of Table AT,
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Thus, the empirical cvidence is strongly consistent with the
hypothesis of a negative relationship between neminal and effective
tarifdevels and capital-intensity (or, vice versa, with the hypothesis
of a positive relationship between tarifi-levels and labor-intensity).
Such relationship, as can be seen from Tables 1 and 2, is stronger
and clearer in ecquation (I, 1), whose independent variable is
“ human ® capital only. It should also be noted that when the
effective rates of protection are related to physical capital only
[equation (I, 2)} the coefficients are not significant, though they
have the expected algebraic sign. This is a very important point:
in fact it explains why in much empirical work on the tariff-
structure of industrial countries a clear positive relationship between
rarifidevels and labor-intensiveness was rarely found. Comparison
of equation (I, 1) with equation (I, 2) suggests, as was anticipated
in the opening paragraph, that these findings are solely due to the
use of a conventional definition of capital input (defined in such a
way as to include physical assets only).

6. Final Observations. — 1f factor intensities of different indus-
tries are re-defined by a correct identification of capital and labor
inputs, the findings of the preseat paper suggest that the Heckscher-
Ohlin theory of trade, in spite of its unquestionable inadequa-

cies (39), cannot be rejected as empirically unsound. The tarifl-
structures of major industrial countries, abundant in both human (40)
and physical capital, appear to be such as to afford a moderate

protection to those industries in which the countries in question
enjoy a comparative advantage, and a very stiff protection to those
lines of production requiring a higher proportion of their relatively
scarce factor (unskilled labor). The opposite findings by other
authors, and specifically the negative relationship between protection
and labor-intensiveness, appear to be due to the methodological

{39) According to RosNsoN, of, ¢it., the fundamental weaknesses of the Heckscher-
Ohlin model are: (i) the restrictions impased on the shape of the production functions; (ii) the
even more restrictive assumptions concerning the shape of the taste functions; (iii) the assump-
tion that factor supplies are fixed in total amount and are perfectly price inclastic. 'The
latter is the maost exacting assamption of ali, since it is inconstistent with the “long-run »
natore of the theory concerned with comparative advantage {ct, Rommvson, op. cite, pe 192

{40). Semurz (¢ Reflections on Investment in Man ®, ., p. 6) estimates that huge
sums have been lnvested in the U.S. in the training of the labor-force: these « human”

investments  may well have reached the same order of magnitude as © physical * assets
Investments.
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62 TsBLE A-T TabLy A-2 ]'
i L. . U.s. mgnufacturiﬂg Nominal weighted tariffs applied by the U.S. and the E.E.C. {Common External Tari :
§ o human ™ and “ physical ©cap iml‘mtfm?ddﬁi ‘;ﬁﬂ;ﬁ;lowe, expressed as @ D i
Indexes © nt of vatue . o e |
industries. Wage wnd ﬂmz-ffil;ﬁf a;u?;g:‘ﬂ;ar Iffe whole manuacturing sector. L s . :
percentage of e Average Tariff Rate Average Tariff Rate
f_*ﬁ Average of e o e s e %
S waze |th and! SITC SI¥C |
| | 1‘ (0 tlf;v::g: :lflli Wage t ;:;‘p:’:it ' c“;:’i‘iuagt " Group . Europcu-n Group European !
Wagt Won-wag e SITC Componen ¢ value componcet United States Feonomie United States FEconomic |
Component . no. 5 of value oL V: 3 !
\ SITC CU‘[“S:;‘::‘ ~ of vatue component Group added added Ofd";l:e Community Comenunity i
Group ‘ o ided of value adde . - i
‘ sdded “ added [ :
\_ﬂ_f_j f__ﬁ_:_~—~—~f-\*—'_y_\'4_#_#_ T ] 5.0 512 17.82 15.05 655 8.06 16.50
~ . 7 : .8 12.62 656 :
677 10.6 I 8o 1 513 2.81 2 5 27.43 20.17 :
04. . .
| g | b9 \ g ol b oes | oot 1 BT g 14 712 ro.z8 657 20.20 3575 !
| su by | 284 \ 204.3 79 1 s 66.4 827 515 0.05 7.99 661 7.24 .38 b
\ 55122 1269 N 274 9_(;3.6 639. 027 79.2 g?); 521 0.78 2.08 662 16.30 10.36 {
‘ - 116.9 . 285.1 zojr"-; 693 102.% 79'3 1024 531 38.99 16.98 663 10,87 13.86 i
| s 1-}2-9 | 2%551 2045 | o4 122 %35'_0 §8.8 532 0,21 551 664 14.37 13.40
| | Ues 0 Gmsx |23 63 s f2.2 7247 533 13.04 16.66 66s 3244 20.99 |
| ‘J;‘;; | y6g | 285 204.5 6o 99.7 79-6 89'53 S41 . 13.95 14.84 666 39:40 23.96 .
L 6y | 2851 ﬁz 698 104.6 9;13 1%93'_0 351 456 6.8 667 482 p.or i
| 561 1'_’%9 \ 2125511 . 204.5 \ 7 115~i 31.-8 103.0 553 20.70 18.10 671 478 5-38 ‘1
\ o ”37'_3 o7 B | ;‘11 ‘I‘f;‘_r g1.8 103.0 554 7.28 17.15 672 1174 () 658
\ 299 ~' 116.9 \ 285.1 2043 s 1151 91.8 1;36'_2 561 0.00 5-63 673 5.54 7.97
L 65.9 42.1 ggﬁ 75 94.5 62% 3.0 57T 25.33 1673 674 10.51 9.02
| 62 ‘ 25-9 162. 5.6 ~ 218 I;S-T 968'.8 5.4 » 581 23.13 19.48 678 8 .90 .38
\ 613 . 9592 822 . 00.4 712 110%‘-‘: 108.9 108.7 559 7.61 1.5y 675 1.50 .00
| gi; | G 75 | A Tas 99-0 9.3 31?’. o 769 e
| 631 . 754 50-‘:] . G2 \ 720 99-5 10?1.% 103 611 10.85 9,24 678 3445 (2) 13.99
632 755 ';g'o I 31 1;4-1 167..6 1486 612 11,65 15.48 679 717 14.00
\ 633 o e wy g 72 iy 700 79 613 130 8.60 681 0.00 0.10 ;
. . j * . . B ! |
‘ 64:1 971 63-5 9 734 131.7 86.6 %7. Gar 1¢-40 16.16 691 12.50 14.59 i
4 1 61.6 55.2 547 62 1.2 H
\ f31 69,6 o4 61.6 735 795 ; o7.0 9 23 19-30 figz 1245 16.75 !
| 652 698 A 61.6 Bra o A 66.9 631 16.42 1250 693 9.50 1554 1
$s3 232 b 616 ol s 462 556 g 12.16 1443 694 365 16.42
\ 22; 69.6 34.1 211?3 82; 60.2 40:7 5;‘;'2 633 24.26 20,00 6os 19.96 13.48 i
646 60.6 547 gi.7 B4z 6o.0 47 ‘ 641 0.58 15.11 696 28.38 16.05
b 6.1 106 o7 851 65.9 3% 642 15.14 13.13 697 8.84 (3) 17.93 '7
661 %5'0 236 71 861 1%1'5 625 b5x 21.98 948 608 18.51 17.14 i
| %6523 92'.; 8 g8.6 2591 8%% 53.0 652 18.83 (1) 16.88 /
ey g ome | ome LRI ke | osaes | 7 653 sy | @Wop | o .66 1405 u
| 65 %3 75728r 653 803 27-7 21,92; . 654 35.60 17.57 712 0,12 (4) 16.28 i
666 .1 : 2 a4 2.0 . ‘1
1277, 122.8 125- 86.9 8g.2 . ‘
\ 27: . 12?; 122.8 1252 %93 gL.o 66.3 . (1) The rate listed for group 652 does not consider subdivision 652.2 (3), which is :
ik I I - Bx.y 72:0 instead included in group 653, :
| 673 . 110.6 61.7 85,1 99 . (2) The rate listed for group Gy2 does not take into account subgroup Gy2.9 which is
| 677‘; 110.6 617 851 included in group 678, § ‘
. Groups , (3) The rate listed for group 697 does not include subdivision 6g7.2 (1) which is :
Manujacivres 1964: General. Swatstics Jor alfﬂ ﬁ;ﬂ;‘aﬂmﬂ“ ncluded in group 812. P 72 0 |
SOURCRS ! Armugl s:&:vzyg f:]fl . Consus, Washington, 1g65: 1963 Censws {4) The rate listed for group 71z includes subgroups 732.5,
, a v ' :
?nsufziug:;;,ﬁg.sﬁ Surgureau of the Census, Washington, T
ndustr » N
|
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64 . TaBLE A-3
Continted Tase A-2 : Effective rates of protection applied by the U.S. and he E.E.C.
;_._—#f—.*—*_';ﬁ:;ﬂ—r T[____f__. i Rate . .
——] - 4 Rat \ Average Tarl Effective Tariffs
| | Average Tarift RATE \ —— —_— Class of manufactures
P _ —— SITC European
~ SITC ~ Furopeaht Group United States 1““°n°m%c - us FEC
Group United States Reanomic Community
" Community _— —_— .
I R e 1. Thread and yarn {excluding synthetic fibres) . . 46.68 25.22 1
—— T g 20.60 19.10 2. Textile fabrics . . ) 31.36 33.42 1
. | 731 1263 | 83 2769 26,32 3. Synthetic fibres and materials . . 81.29 31.37 i
,'77!45 15.24 | 974 | 8‘1; o 23.88 4. Clothing, inchuding fur clothing . .o 42.15 32.65 :
‘ e l 11.93 ‘ 12.31 841 1473 19.66 5. Other textile articles C 47.38 33.30 ’ H
A \ 12,02 12.83 82 g (5-6) 16.46 ! 6. Footwear , .o v e e 20.92 3395
71 ‘ r2.50 \ 14,03 (I $.34 20.06 ' 7. Wood and cork manufactures (including furniture) 24.83 27.46
?;73. \ 13-3 | 1457 || :;)2 12.50 436 ! 8. Papee and paperboard and manufectures thereof . - a4o 22,05 i
20 3 - ‘ i , -
423 “ 17.21 P‘; 3 n 864 37.18 12.65 g. Printed matter . Coe e . 5.56 3.21 L;
. . : . Les : .. . . |
: 724 1335 ‘e n Bg1 15.26 1753 ! 10. Leather and leather goods (cxcept footwear) 22.41 13.91 i
o 725 \ 14.05 \ 15:35 \ 802 4.05 3.38 i 11. Rubber and ashestos goods . . . .37 34.33 i
AR 26 R | {5) 16.00 89 23.60 21.30 i 2. Plastic materials and articles . . . . . . 15.58 29.63 f
: \ ;9 \ 13,64 (&) 17.96 \ 893 27.68 22.23 . 13. Clearing agents and perfomes . . . . . 14.18 15.42 !
\ e \ 14.28 ‘ 13.39 89"' 24.60 177,66 14. Non-metallic mineral products . 17.59 17,21 i
o2 \‘ 5.82 4) 21.98 \ 892 0.31 0.00 15.  Agriculural machinery . ce — 5.20 24,570 ,q’ |
33 20.66 18,12 89 33.66 13.03 16. Machinery and appliances other than electrical . 17.92 18.42 ol
714 ~ 12.50 | 12.60 897 J1.13 15.66 \ 7. FElectrical machinery, apparatus and appliances . 20.07 25.68 ‘
7‘35 \ .0 \ 0.52 99 ' 18. Ships and boats e e e e .04 ~11.68 Ii‘
. 7 \ \ 19. Railway vehicles . . . . . . . 24.23 : 21,44 J.
\ 812 \\ 2795 3 IZ‘? 20. Road motor vehicles {excluding motoreycles) . 8.1y 20.5% fl
\ 821 14.22 \I 15.04 21. Bicycles and motorcycles . . . . . . 16.54 247.27 !
sidered under 22, Aireraft . 14496 1 i
include subgroup 726.1, €O ’ S ot 547 !
(5) The rate listed for group 426 does pot include subg 23. Watches, clocks and precision instruments . . 38.04 20.93 il
group 861, o m26 includes also subdivision 861.8 (1) : ) 24. Musical instruments, toys games and sporting goods 31.36 26.57 !
{6y The ratc on BO P7 laboration of the data quoted in the C.E-Dils 25. DPig iron, ferro-alloys, ingots and other primary W'
. i : a reelaborat 2, Suppie- fi e e e e e e e e . . L
Note — Table A-2 18 bc?s;ia;f?nww United States and vhe E“ﬂfé’m;’n é‘ffﬁf b tggﬁs ) Iorms ) ; A 8.24 3549 ik
study, Comparative Tariffs aﬂh O his study shows the EEC (CEh? AMave then been 26, Tron and steel bars, rods, shapes, plates and sheets 2.99 21.70 1
mentary Paper N.o‘ I;'fi}‘kM?giussf:%s slfariﬁ MNomenclature) hcaél NGy whie
for the four-digit o digit i . of the SIT'C classification.
- gu items

i are
exprcssed in terms of the 1t

_ Sourcs: Committee for Fconomic Development, Comparative Tariffs and Trade: The .
United States and the European Common Markez, Suppl, Paper No. 14, March 1g63; Office 'j

Statistiques des Communautés Européennes, # Tableaux ‘Entrées-Sortics’ pour les pays de la
CEE ™, in Informations Statistiques, December 1965,




