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FOREWORD

This study was undertaken in the framework of UNIDO's research
programme on industrial redeployment and structural adjustment. It
constitutes a part of a series of country studies derigned to analyze
past changes in the industrial structure of individual developed

countries and to obtain a first overview of likely future developments.

It is believed that by initiating and carrying out these studies
and ensuring a broad dissemination of the reports, UNIDO may contribute
to reducing uncertainties and highlighting pertinent trends of develop-
ment prospects and the adjustment pro- ss, thereby creating a basis for
an adjustment policy that would be anticipatory in nature. Concomi tantly,
the results would seem to be of direct relevance fir the international
debate on the future restructuring of world industrial priductisn and
trade, and for the conception of suitable policies and forms »f indus-

trial co-op.ration between the developed and the developing coun‘ries.

It is foreseen that additional studies be undertaken for attaining,
on the one hand, a greater country average and, on the other, more
disaggregated findings. lMoreover, a regular updating and revision of the
findings would appear necessary in order to arrive - in an interactive
process - at a gradually clearer pi:ture and more accurate assessment of
prospective changes. To this end a close dialogue with the various
actors in the restructuring process and with researchers is sought.
Comments and suggestions to the approach and findings of this and other ‘
reports in this series are therefore welcomed.

In consultation with an informal International Working Group on
Restructuring, UNIDO is co-ordinating and consolidating the individual
country studies. It will be attempted to review the development pattern
of developed countries in the light of the changing international division
of labour and in particular of the industrialization prospects and
priorities of the developing countries. The findings will be regularly
published and distributed.
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— This study on structural change in Belgium was prepared by
'~P,K.M, Tharskan, M. Vandoorne and L. Dejonckheere of the Centre
for Development Studies, Univer;i{ywof'ﬂ;tﬁerp, as UNIDO consultants
in co-operation with the UNIDO Secretariat's International Centre for
Industrial Studies.

This report cn the findings is divided into three chapters. The
objective of the work, reported on in Chapter I, was to make a tentative
identification of the industries for vhich Belgium has comparative
advantages and disadvantages - actual or potential - vis-i-vig the
developing countries. This exercise enabled a choice of industries for
which projections of output and employment should be carried out for
the year 1985. 1In Chapter II, projections of the probable 1915 levels
of output and employment for four categories of Belgian industries
(classified according to their degree of comparative advantage and
disadvantage vis-3-vis the developing world) are presented. After a
discussion of alternative methodological approaches, a general descrintioin
is given of the variables used, and the results of the regression
analyses are presented and evaluated. In Chapter III, projections >f
the 1785 levels of output and employment for each of the industrial /
sectors are presented.
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I. THE STRUCTURE OF BELGIUM'S COMPARATIVE ADVANTAGE
V1S-A-VIS THE DEVELOPING COUNTRIES:
A TENTATIVE CLASSIFICATION OF INDUSTRIES

The neo-classical model of comparative advantage has recently undergone
many revisions.l In order to explain adequately the commodity composition
of international trade, the main thrust of this trend was to show empirically
that both "new" production factors and "demand-related variables" have to be
added to the neo-classical factors. On the production side, the addi tional
variables which have been introduced include human capita1,2 natural resource
content, and technological leadaé/ On the demand side the stress has been
mainly on preference similarityi/ or the availability of differentiated or

l/ G.C. Hufbauer, "The Impact of National Characteristics and Technology on
The Commodity Composition of Trad¢ in Manufactured Products", in R. Vernon
(editor), The Technology Factor in International Trade, New York, 1370,
pp. 145-231; R. Stern, "Testing Trade Theories", in P.B. Kenen (editor),
International Trade and Finance — Frontiers for Research, Cambridge, 1975.

g/ W.W. Leontief, "Factor Proportions and the Structure of American Trade:
Further Theoretical and Empirical Analysis", Review of Economics and
Statistics, November 1956, pp. 386-407; D.B. Keesing, "Labour Skills
and the Structure of Trade in Manufactures", in P.B. Kenen and R. Lawrence
(editors), The Open Economy: Essays on International Trade and Finance,
New York, 1968, pp. 3 - 18; H. Waehrer, "Wage Rates, Labour
Skills and the United States Foreign Trade", in P.B. Kenen and R. Lawrence
(editors), op.cit., pp. 19-39; K.W. Roskamp and G.C. McMeekin, "Factor
Proportions, Human Capital and Foreign Trade: The Case of West Germany
Reconsi dered", Quarterly Journal of Economics, February 1968; G.C. Huftauer,
ibid.

}/ W.W. Leontief, ibid.; J. Vanek, "The Natural Resource Content of Foreign
Trade, 1870-1955, and the Relative Abundance of Natural Resources in the
United States", Review of Economics and Statistics, May 1959; 5. Nays,
"Natural Resources, Factor Mix and Factor Reversals in International
Trade", American Economic Review, May 1967.

4/ M.V. Posner, "International Trade and Technical Change", Oxford Economic
Papers, October 1961, pp. 323-341; W. Gruber, D. Mehta, and R. Vernon,
"The Research and Development Factor in International Trade and Inter-
national Investment of United States Industries", Journal of Political
Economy, February 1967, pp. 20-37; G.C. Hufbauer, Synthetic Materials
and the Theory of International Trade, London, 1966; W. Gruber and R. Vernon,
"The Technology Factor in a World Trade Matrix", in R. Vernon (editor),
op.cit.; S. Hirsch, "Capital or Technology? Confronting the Neo-Factor
Proportions and Neo-Technology Accounts of International Trade", Welt—
wirtschaftliches Archiv, Band 110, 1974.

5/ S.R. Linder, An Essay on Trade and Transformatiom, Uppsala, 1961, especially
Chapter 3.




varied producta.l/ The importance of these two factors is believed to be
empirically confirmed by the increasing intra-industry trade flows between
high-income countriea.g/ In a few studies exports and foreign investments

have been oonsidered as separate stages in the same dynamic process by which
firms that have introduced demand-induced new products try to retain their
monopolistic advantage by expanding to foreign markets. VernOné/ argued

that the comparative advantage of the developing countries could also be

found in the exports of standardized manufactured products, some of which

might well be capital-intensive. On the basis of the results of a study of
Belgium'’s trade with her European Economic Community partners, Jacques Drdz
argued that the interaction between economies of scale and product differentia-
tion, which is characteristic of particular national markets has an important
impact on the determination of the commodity composition of trade between
countries. A recent investigation by Tharakan et.al. of the penetration of
manufactures from the developing countries into European markets confirms that,
in addition to the factor proportions, product differentiation and standardiza-
tion are of some importance in explaining the market share obtained by the

y T.3. Barker, The Variet othesis as an Explanation of International
Trads (mimaographed’, Tna%itute for International Economic Studies,
Stockholm, No. 41, November 1974; R.H. Snape, Trade Policy and Product
Variet zmimeogra.phed), Institute for International Economic Studies,

niversity of Stockholm, Seminar Paper No. 42, December 1374.

g/ B. Balassa, "Tariff Reductions and Trade in Manufactures among the Indus-
trial Countries", American Economic Review, June 1966, pp. 466—473;
H.G. Grubel, "Intra-Industry Specialisation and the Pattern of Trade",
Canadian Journal of Economics and Political Science, August 1967, pp. 374-
333; H.G. Grubel, "The Theory of Intra-Industry Trade", in I.A. McDougall
and R.H. Snape (editors), Studies in International Economics, Amsterdam,
1970, pp. 35-513; H.G. Grubel and P.J. Lloyd, "The Empirical Measurement
of Intra-Industiry Trade", The Ecoromic Record, December 1971, pp. 494-517;
H.G. Grubel and P.J. Lloyd, Inter-Industry Trade: The Theory and Measure-

ment of International Trade in Differentiated Products, London, 1975.

R. Vernon, "International Investment and International Trade in Product
Cycle”, Quarterly Journal of Eoonomics, May 1966, pp. 190-207.

J. Drdze, "Quelques réflexions sereins sur l'adaptation de l'industrie
belge au Marché Commun”, Comptes rendus des travaux de la Société royale
d'économie poljtique de Bel e, No. 275, December 1930; J. DrSze, "Les
exportations intra-C.E.E. en 1558 et la position belge", Recherches
économi ques de Louvain, 1961, pp. 717 f,

&

=

5/ P.K.M. Tharakan, with L.G. Soete and J.A. Busschaert, "Hechscher-Ohlin
and Chamberlain Determinants of Comparative Advantage", European Economic

Review, August 1978, No. 2.




developing oountries in high-income countries. The special relevance of the
Drdze and Tharakan studies for the current investigation is that the structure

of Belgium's trade in manufactures appears to share one characteristic with

that of the developing countries: both tend to specialize in standardized
products which makes it possible for them to reap the economies of scale which
are not provided by their limited national markets. Consequently, in deter-
mining the comparative advantage and disadvantage of Belgium vis-3-vis the
developing world, the impact of standardization appears to be largely neutralized.

The empirical demonstration of the relevance of a certain set of variables
for explaining the commodity composition of trade between countries is one thing;
but the derivation of a consistent model of their welfare implications is quite
another. Further, while the weight which national planners and policy makers
would be willing to give a particular determinant need not correspond to the
welfare maximization criteria of the neo-classical model, neither is it certain
that it will correspond to that of a new, modified model. These considerations,
as well as the principal characteristics of the Belg’an economy (high physical
and human oapital endowment, low natural resource availability) have induced
concentration on the following variables: capital stock per worker, the wvalue
added per worker (as a proxy for capital-intensity - with a distinction being
made between total value added and non-wage value added) and natural resource
product requirements.

Capital Stock per Worker

At the very core of the neo~classical theory of comparative advantages is
the proposition that the comparative advantage of a country is a function of the
oorrespondence between the national pattern of factor endowment and the factor-
intensities of production processes. The traditional measure of factor-intensity
has been capital stock per worker. In a recent study an attempt was made to
calculate the physical capital per person for a sample of 43 Belgian industries.-l/
Balanoe sheet information of individual firms - mainly the differences in the
depreciation and asset valuation practices of the firms, varying proportion of
land in the fixed assets, differences in the sample size in the different indus-
tries, etc. — was used. The measurement of physical capital stock intensities

y P.K.M. Tharakan, J.A. Busschaert, W.M. Schoofs, and A. Vaes, Measurements of
Faotor-Intensities and Natural Resource Content (mimeographed), Centre for
Development Studies, Antwerp, 1976.




obtained through this exercise included 34 of the products which will be
analyzed in the present study. While the estimates generally corresponded

to a priori notions concerning the pattern of factor-intensities, in a number
of cases strong deviations in the capital-intensity of particular firms from
industrial averages were noticed. The Spearman rank correlation co—efficient
between these estimates and the rankings of industries based on the value added
per employee (the "flow" estimates of capital-intensity presented in the
following section) was 0.56. Explanations for most of these deviations were
found, but nevertheless there is a danger that where the number of firms in

the sample was small, the deviations strongly distorted the average. The
candidates for such distortions in the original sample of 43 industries covered
were footwear, biscuits, chocolates and sugar goods, cotton spinning, cereals,
printing, brochage and binding, printing of newspapers and periodicals, and coal
miring. The firms which showed strong deviati ons from the industrial average
were left out and new averages for these eight industrial branches were calcu-

lated. (The Spearman rank correlation co-efficient rose to 0.71.)

It is clear, however, that changes in factor-intensities can be useful
first indicators in exploring the possible shifts in comparative advantages.
Estimates of capital-intensity for fifteen industrial sectors in Belgium for a
period of 16 years (from 1955 to 1970) are available,l/ but unfortunately they
are at a highly aggregated level. Nevertheless, some of the industries for
which estimates of capital intensity were estimated reappear in this study. In
any case, even aggregated estimates give some general indications of possible
shifts. Table 1 shows the rankings of the fifteen sectors according to the
capital stock per worker in 1959 and in 1970. As can be seen from this table,
these rankings have shown a remarkable stability over the period covered;
changes were marginal. Iron and steel rose from fifth place to fourth, while (
glass, cement and asbestos fell from fourth to fifth place. Textiles fell from
eighth to ninth place while rubber rose from eighth to ninth. Paper and card-
board rose from eleventh to tenth place, while the metalworking industry fell
from tenth to eleventh place. Thié.apparent stability at highly aggregated
levels does not, of course, say anything about the possible shifts within par-

ticular sub-sectors or branches.

l/ J. Van den Broeck, De Substitutie-Elasticiteit in de Secundaire Sector
van Belgié, Werknota 74/3, RUCA, Antwerp 1974.
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Value Added per Worker

Civen some of the sh.crtcomings inherent in the capital stock estimates,
it was found useful to estimate the capital-intensity of a sample of Belgian
industries using the "flow concept" popularized by lLar 1 Lary used the value
added per employee in manufacture as a proxy for the flows of both human and
physical capital. According to the flow concept, capital intensity was measured
for 69 Belgian industﬁes.§7 The non-wage value added (which Lary considered
to be a good proxy for physical capital) was separated from the total value
added in manufacture. Measurements of both the "non-wage value added" and
total value added for the sample of products onsidered in this study are
presented in Table 2, colums 1 and 2. (The Spearman rank correlation between
these two measures for the original sample of 69 industries was as high as 0.97.)
In spite of this degree of similarity, there were some important deviations
between the two sets of rankings. The most striking examples of industries
having lower rankings on the basis of non-wage value added than in the estimates
of total value added, and thus implying a higher skilled labour content than the
average, were: clay working, sugar refining, dairy products, glass manufacturing,
spinning or carding wool and the chicory industry. The most important examples
of the opposite case - where the skilled labour content is relatively low -
were: jam, candied fruits, etc., chocolate and sugar goods, tobacco manufactures,
sawing mills, and the sorting of rags and textile waste.

Estimates of "non-wage value added" were also used for an extensive, multi-

Yy

country test of the possibility of factory-intensity reversals. The results

y H.B. Lary, Imports of Manufactures from Less Devel oped Countries, N.B.E.R.,
New York and London, 1968. {

_2/ Capital intensity according to the flow concept was calculated for each one
of these industries by taking the total sales and the transfers to other
establi shments, deducting from it the cost of materials used, and adjusting
these results for changes in inventories of finished products and of goods
in processing between the first and the last day of the year. See P.K.M.
Tharakan, J.A. Busschaert, W.M. Schoofs, and A. Vaes, Measurements of
Factor—-Inteasities and Natural Resource Content (mimeographed), Centre for
Development Studies, Antwerp, 1976.

_3/ M. Vandoorne, Factor-Intensity Reversals Re—examined: First Results of
a Direct Empirical Verificatlon.(mmeographed), Centre for Development
Studies, Antwerp, 1977; M. Vandoorne, Estimates of Cumulative Factor-
Intensities: Re-emergence of the Reversals (mimeographed), Centre for
Development Studies, Antwerp, 1977; M. Vandoorne, Inter—Country Com-
parison of Direct Factor-Intensities — A Search for Reverssis mmeographed),

Centre for Development Studies, Antwerp, 1978.
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showed that the "reversals" do occur rather extensively if one makes cross-
country compariscns of the rankings of "cumulative" (direct and indirect)
factor-intensities for various production processes. But given that firms
are able to locate different stages of the production process in different
countries, the more important question from a policy point of view is whether
large-scale reversals of direct factor-intensities do occur. (A comparison
of ti.e rankings of factor-intensities of tweniy odd sectors at three-digit
ISIC levels for fourteen countrieolj with different factor-price ratios
yielded a Kendall's co-efficient of 0.61. But this rather high co-efficient

masks a certain number of important "cross-overs".)

Graph 1 shows the comparison of factor-intensity rankings between Belgium
and Singapore. This is a crucial comparison as both countries approximate a
free trade situation and thus minimize possible disdortions. This comparison
shows that Belgium is relatively more capital-intensive than Singapore in
sectors suoh as Plastics (ISIC 356), Pottery and Clay Products (ISIC 361/69),
Wood Products {%3IC 331/32), Maclinery (ISIC 382/85) and Paper and Fapzr Pro-
ducts (ISIC 341). In most of these cases, Belgium also deviates from the
goneral pattern of relative factor-intensities.

Natural Resource Product Requirement

Vanek's proposition that the natural resource endowment of a given country
is a distinot and important determinant of its comparative advmtagog/ has
largely survived the sharp criticisms against i and appears to be particularly
relevant for the analysis of the patterns of comparative advantages and disad-
vantages of a natural resource scarce country suoh as Belgium. Vanek's method
was used to estimate the direct and cumulative natural resource product require-

ments for 61 Belgian industrial sectors corresponding to the 1965 Belgian input/

y These countries were: the United States, Great Britain, Sweden, Denmark,
Norway, Australia, Canada, Spain, Greece, South Korea, Turkey, Egypt,
Singapore and Chile.

2/ J. Vanek, "The Natural Resource Content of Foreign Trade, 1870-1955, and
the Relative Abundanoe of Natural Resources in the United States", Review

of Boonomjcs and Statistics, May 1959.
) VW.P. Travis, The Theory of Trade and Protection, Cambridge, Mass., 1964.

e —
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output classification.y The ~esults for the producte included in the present
study are given in column 3 of Table 2.

Each product is, of course, produced with a number of inputs according to
an input-structure which is approximated by the input/output tables. Some of
these inputs are natural resource products,2 while others are not. Each one
of these inputs, in turn, requires a certain amount of natural resource products
and non-natural resource products us inputs. As a result, the tot or cumula-
tive natural resource product requirementay often twr. out to be . .h higher
than the direct natural resource product requirement, especially for those
products at higher levels of processing. For these reasons, the cumulative
natural resource product requirements is the more appropriate variable for the
present analysis.

_1_/ P.K.M. Tharakan, J.A. Busschaert, W.M. Schoofs, and A. Vaes, Measurements
of Factor-Intensities and Natural Resource Content (mimeographed), Centre
Tor Development Studies, Antwerp, 1976.

_2/ Specified here to contain:
01) Agricultural, wood and forest products;
02) PFishing products;
14) Coal;
16) Crude petroleum and natural gas;
33) 1Iron ore;
34) Ores of non-ferrous metals;
35) Non-metallic minerals.
The figures in the brackets refer to the Belgian (1965) input/output
classifications.

3/ The total natural resouroe pro#uct requirement was calculated as followss
the struoture of the input/output table is defined as

(I-4)x = ¢

where: I - A = the identity matrix minus the matrix of direct
co—efficients;

x = vector of total output;
f = vector of final demand.
The same structure can be also represented as
(1 -4t =x
where: (I-A)-1 = the inverse of (I - A) or the matrix of the direct and
indirect co-efficients. :
Matrix (T - A)—l consists of elements b, , which indicate the input of good i

which is required to produce a unit of final demand of good k. We are »
interested here only in the additional amount of natural resource products i
(sectors 01, 02, 14, 16, 33, 34 and 35) that are required to produce one unit
of k.

Hence the total natural resource product requirement for each of the products

k can be estimated as
TNRPR = z

L
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Revealed Comparative Advantage

The pattern of comparative advantage of Belgium vis-A-vie the developing
countries was quantified by calculating a simple, modified version of Belgium's
"revealed" comparative advantage.1 The index of "revealed" comparative
advantage popularized by Balass 2 has, however, its shortcomings. Among these
shortcomings the most important ones are the implicit assumptions of uniformity
of tastes and uniform incidence of duties on internationally-traded products.
In spite of these limitations, this index remains one of the best available
measures for quantifying the patterns of comparative advantages among countries.
For a sample of products, the 1970 measures of "revealed" comparative advantage
for Belgium, vis-A-vis the developing countries, are given in column 4 »f
Table 2. As will be explained in the following sectinn, "distortions" were
minimal in that year and hence these figures probably approximate ratier well
the underlying pattern of revealed comparative advantage >f Belgian industry
vis-d-vis the Third World.

Having thus quantified the variables which the current state »f the theory
shows to have positive resource allocation implications, the variables were then
empirically tested for their relevance in explaining the "revealed comparative
advantage" of Belgium vis-3-vis the developing countries. The resulis are
given in Table 3. The data used in this cross-section regression for all the
variables, except total natural resource product requirements, pertain to the
year 1970.#1970 (or 1965 for that matter) was a relatively normal year, in
the sense that no major economic convulsions took place during that period. As

well, the Generalized System of Preferences was not yet in effect and hence

1/ The indices used in the estimation of the comparative advantages in the
present study can be defined as follows:

xBjDC
J
represents the value of the exports of Belgium ~f product
jJ to the developing world in a given years; and

where: xBjDC
MB' represerits the value of the imports of Belgium >f prrduct
J J from the developing world for the same year.

g/ B. Balassa, "Trade Liberalisation and 'Revealed C-mparative Acvantage' ",
The Manchester School, vol., XXXAIII no. 2, pp. 93-173.

Tor the total natural resource product requiremen:s variable, the data
pertaining *c¢ 1955 had to be used, as the belgran nput/output “able for
1970 wae far too -ggraegated for .ur purposes,

&
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whatever distortions in the trade flows caused by the trade restrictions would
have been mostly mutual. The regression model used in the test was a
variation of the Fels-Wolter model.1

In the first regression, non-wage value added per worker and total natural
resource product requirement were used as explanatory variables for determining
the revealed comparative advantage of Belgium. Both independent variables
yielded the theoretically appropriate signs and acceptable levels of significance,
although the natural resource product requirement variable is clearly far more
important. In tf> second regression, where total value added per worker was
used instead of non-wage value added per worker, the results are quite similar,
although the total value added variable performed slightly less significantly

1
-/ XBJDC = f (KJB’ NRC:]B)

JDC

where: XB;]DC = the Belgian exports of product j to the
developing countries;

nB;]DC = the Belgian imports of product j from the
developing countries;

KJB = capital-intensity of the process of production
of j in Belgium represented, alternatively, by
the value added per man and non-wage value added
per man as explained below;

!IRCJB = the total natural resource products required in
the production of product j in Belgium.

(For the original model, see: G. Fels, "The Choice of Industry Mix in the
Division of Labour between Developed and Developing Countries”,
Weltwirtsclaftliches Archiv, Band 108, Heft 1, 1972, pp. 71-121;

+ Wolter, wctor—Froportiom, Technology and West German Industry’s
International Trade Patierns”, Weltwirtschaftliches Archiv, Band 113,
Heft 2, 1977, pp. 250-267.)

Assuming a simple linear relationship between the variables, the regression
equation was written as follows:

X540
(«i;gn—c) = $O+B1KJB+ plecJB+ &

where: X.B DC
( )y K, and NRC.. have the same meaning as explained
H;Jm J J

above, Por ﬂ1 and B, are the parameters to be estimated

and € refers to the error term.
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Tabla 3. Regression romltty

K. K. NRC

JB JB B
(Total value (Non-wage value (Total natural 2
Number Constant added per added per resource product R
worker) worker) requirement)
1 16.305 0.637 -1.852 0.34
(1.8) (1.35) (-3.9)
2 15.44 0.695 -1.888 0.32
(1.35) (1.02) (-3.98)
3 -14.94 1.218 0.036
(- 1.47) (1.53)

a8/ Pigurss in brackets are t values.

than the non-wage value added variable. Given the high rank correlation between
these two variables, the similarity of performance of the two equations is to be
expected. Pinally, when total value added per worker was used alone as an inde-
pendent variable, only a small part of the pattern of Belgium's revealed compara-
tive advantage vis-d-vis the developing countries could be oxpllined.l

Graph 2 shows the relationship between total value added per person and
total natural resource requirements for 48 Beigian industries, out of which 38
were includsd in the sample used in the regression analysis. The normative
impliocations of these variables, their verified relevance in explaining Belgium's
revealed comparative advantage vis-&-vis the developing countries and the non-
linearity of their relationship make them ideal tools for making a tentative
identification of the sectors in which Belgium would have comparative advantages
and disadvantages vie-d-vis the developing countries.

Table 4 shows the classification of the industries plotted in Graph 2 into
four different categories. Type I consists of industries with high cumulative

1/ The results are not distorted by the presence of multicollinearity as can
be seen from the simple correlation co-efficients which were as follows:

KJB (non-wage value addod)“lmcjn = =0.204

" -0.193.

| ¢ 3B (total value added) ¢~) NRD
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natural resource product rsquirements and high total wvalue added per person.

p In between these two classifications, Type II consists of industries with low,
cumulative natural resource product requirements and low total value added per
person, while Type ITI shows industries with high, cumulative natural resource
product requirements and high total value added per person. Note that the ver-
tical and horizontal lines in the graph which indicate the demarcation between
these four categories represent the simple arithmetic mean of the samples (con-
sisting of 48 industries) pertaining to the two variables (K,jB and NRCJB)'
Further, the few industries in which factor-intensity reversals between Belgium
and developing countries appear to be possible and the most striking examples of
higher than average and lower than average human capitai-intensity are indicated
in Table 4.

In general, and subject to the qualifications which will be meationed below,
the industries included in the Type T category are .he ones in which Belgium
has clear disadvantages vis-a-vis the developing countries. It is quite possible
that, given the nature of existing protection, some Belgian firms might still be
doing well. But clearly a large aumber of firms within these industries will be
subject to redeployment pressures. It should be noted that two of the industries
in this category, namely dairy products and the spinning of wool, hawy in Belgium,
high human skill content.

The industries listed under the Type IV classification, are in general those
for which Belgium has comparative advantage vis-3-vis the developing countries.
But, of course, this does not guarantee that all Belgian industries in this cate-
gory will perform well, especially in cases where they have to face competition
from other high income countries. It should also be noted that in the case of
plastics, factor-intensity reversals seem to take place and hence redeployment
pressures are indeterminate. It is also possible that in some of the branches
of the sectors listed under Type IV, the capital-intensity might be rather low
and the natural resource product requirements somewhat high. The analysis of
the aggregated and di saggregated measures of capital stock casts some doubts on
the reliability of the high value added figures obtained for paper and paperboard

and to a lesser extent for printing of newspapers and printing of books.

The industries classified under Type II and Type III present a more quali-
fied picture. Type II contains a large number of industries for which Belgium
has comparative disadvantages with respect to the developing countries, although

in some cases, this may be partially compensated for by the low natural resource
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produot requirement. In the case of clay products and manufacturcs of wood,
possible factor-intensity reversals might neutralize the Belgian disadvantage.
In addition, the clay products industry in Belgium has a rather high skill
oontent. Note also that woodsawing, wastage of textiles and tobacco all

have relatively low skill-intensity ranking and might thus be doubly vulnerable
to competition from the developing countries.

In the case of the industries classified under Type III, their high
capital intensity represents an advantage for Belgium vis-d-vis the developing
oountries. But some of the industries listed here could run into difficulties
beocause of their high natural resource requirements.y Ncte also that the
ohooolate industry in Belgium has a relatively low ranking according to the
skill oontent.

1/ Also note that four of the industries included in this olassification could
not be taken into acoount in the regression sample.
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II. FORECASTING STRUCTURAL CHANGES: THE STATISTICAL ANALYSIS

The projections of the kind envisaged in this study can be carried out
using an aggregated or a disaggregated approach. These alternative methods
can be illustrated as follows. As a small and relatively open econony, a o
substantial part of the Belgian GNP is accounted for by its international
trade, Since almost all sectors export a significant share of their output,
the future trends of production in these sectors are determined not only by
the demand generated within the Belgian frontiers, but also among her major
trading partners. An aggregated approach which could be used to deal with the
48 sectors classified in the previous section would involve the building of an
econometric model that would "explain" the total o~utput of these sectors as a
function of relevant variables. If the empirical results obtained confirm the
hypothesis which indicated the choice of the variables and if the relationship
observed during the base period could be expected to hold true until the target
year, the projection of the total output could be carried ouv by independently
determining the values of the independent variables for the year concerned.

The results thus arrived at could be subsequently disaggregated on the basis
of the commodity composition co-efficients which, in turn, will have to be

projected on the basis of variables which explain their behaviour.

Let us assume that on the basis of economic reasoning and factual analysis,
we can formulate the hypothesis that accumulated Belgian output (1960-1975) by
all sectors studied is a function of world income and the relation between

Belgian and world prices.1

1/ 8
i o5 . gy, Pm) 0075
2
w

B
oiB = 1
where: oiB = output of each sector taken into consideration;
OTB = the total Belgian output analyzed in the present
exercise;
Y. =  world income;

PB = an index of Belgian prices;

P = an index of world prices.
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Agsuming a particular functional form, we can test this hypothesis through
a regression analysis. The empirical results thus obtained would indicate the
validity or non-validity of our hypothesis. If the variables are confirmed
statistically to be explanatory, the co-efficients obtained could be used to
estimate the level of importe for the target year (1985) by determining,
independently, the world income level and the Belgian price/world prices ratio
for that year, implicitly assuming that the relationships observed would hold

over the period of projections.

The nature of the aggregation defined in the first equation implies that
its disaggregation into each of the sectors would involve the use of commodity
composition co~efficients, which indicate each sector's share in the accumulated

output of the sectors studied.1

The disaggregation of the projected total output would require determining
the values of these co-efficients for the target years. If a detailed examin-
ation of their behaviour during the base period indicates that their future
trends would follow the pattern they showed during the period of »bservation,
their values for tie target years could be determined as a function »f time.
Failing this, suitable assumptions will have to be made to choose likely
commodity composition co-efficients. Once the commodity composition co-efficients
for the target yesr are thus determined, the disaggregation of projected total

output into secioral output can be derived.

At this point it is worth considering briefly the merits and the rhort-
comings of such an approach in the context of our objectives. This aggregated
method is relatively easy to handle and it gives the different parts of the whole
exercise a mutual consistency, but it is inflexible. Though the important
variables explaining the performance of different sectors are likelly to be (
similar in most cases, their influence is often modified in different degrees
and ways for particular industries. These special problems concerning particular
sectors are important and must be taken into account in policy considerations.
But the quantification of these diverse influences within the aggregated model
framework would be difficult and, when tried, tends to make the model unwieldy.

y OiB 100048
Ci 100.48 - ( )
B 4
.
ig =1 . .
0
3/ (oiB1ooo48 ) 85 - (01310-048 ) 85 x OTB
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These considerations have led us %o choose a more disaggregated approach
for our projections. Such a method isdmilar to the aggregated approach in so
far as it seeks to verify functional relationships between the output of the
Belgian industries and relevant explanatory variables and then uses such rela-
tionships, where verified, to project the future levels of the dependent variables.
But it is distinct from the aggregated method in so far as it treats the sectors
separately and does not seek to esta'lish mutual consistency of the different

pro jections as a whole.

The adoption of such a disaggregated approach implied the following steps:
First of all, the sectors already classified int. four categories were retained
for the projection exercise. Second, short case studies were compiled on each
of the sectors covered. These case studies took into account the general
structure of the industry concerned, particularly the trends in output, the
share of international trade, the destination of the exports, trends in employ-
ment, output per worker, etc. Then separate regression equations were formulated

for the quantitative assessment of the prospects of the sectors concerned.

In selecting the particular functional forms for the equations the following
three important questions were oonsidered: First, are there any theoretical
reasons which indicate the probability of a particular form of relationship
between the dependent and the independent variables? Secondly, has the rela-
tionship conformed to this pattern during the period under observation? Thirdly,
are there theoretical or factual reasons which indicate the probable prevalence
of a particular form of functional relati onship between the variables during
the projection period?

In the case of a certain number of industries of Type I, it was seen from
Graph 2 that the relationship between the variables during the sample peri od <
showed a certain stagnation and decline, thus suggesting the prevalence of a
semi-logarithmic functional form. Exceptions were mainly the heavily protected
sectors in which case a simple linear form was relied upon. In the case of the
Type IV industries, most of which showed a clear upward trend, a simple linear
or double logarithmic functional form was retained. In the case of industries
classified under Types II and III where the theoretical indications of likely
trends were more ambiguous, Graph 2 was relied upon mainly to indicate the
suitable functional form.

The choice of the time period used in the regressions was determined mainly
by the availability of comparable data for the variables concerned. Generally,
it covers the period from 1960 to 1974. The regression results obtained were
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used for projections for the year 1985. As is implied in all similar estimates,

these forecasts refer to the period centering around the stated target year

rather than to the exact year itself.

The dependent variable, which was in practically all cases the output of

the industry concerned, was introduced in constant values. The most important

explanatory variables used in the regressions were the following:

(vii)

Real GDP of the EOCD or EC countries;
Real GDP per capita of the OECD or EC countries;
Population;

Unit price (domestic or export) of the Belgian industry
concerned relative to that of its main competitors;

Wages per warker in the Belgian industry concerned,
relative to wages per worker in the same industry in
the main competing country or countries;

Time trends;

Dummy variables.

The main independent variable used in the regressions is the total or per

capita gross domestic product of the groups of countries to which Belgium

supplies most of its output. The groups of such countries vary somewhat between

sectors.

The population variable enters the estimate in two ways. First, in the

and is taken account of through the per capita income variable.

regressions.

case where per capita consumption has reached the saturation point, further
increases are linked directly to the growth of the population. This has been
the case for tobacco, where the total consumption seems to show practically no

income elasticity. The second impact of the population variable is indirect

The price and wages variables are the main cost variables used in the

The procedure used was as follows: Initially, preference was

given to relative unit price variables since, as a comprehensive cost variable,
it is more appropriate in the time series analysis. Considerable discussions
have taken place about the actual magnitudes of price elasticities where interna-
tional trade is involved, and the stirength and weaknesses of the methods of
measurement are well known. Criticism has been particularly directed against

the estimation of relative price elasticities by the use of ordinary least-
squares approach. The arguments listed by Orcutt-y against the use of least-

y G.H. Orcutt, '"Measurement of Price Elasticities in International Trade",
Review of Economics and Statistics, May 1950, pp. 117-132.
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squares regression anaiysis of time series, which he believes would lead to
unreliable and biased estimates of price elasticities, seem to have impressed
certain specialist 1 more than othors.y The present trend appears to

favour, or at least accept, the use of’ least-squares method in estimating the
elasticities, if consciousness of the bias that could be introduced is maintained.

In cases where the use of the price variable yielded no meaningful result
at all, an attempt was made to use the wages per worker of Belgium relative to
the wages per worker of Belgium's foreign competitors.

Finally, it should be noted that in the few cases where the role of the
trend component appeared to be considerable, time was introduced as an explicit

variable in the equation.y

In one case where an "unexplicable® sharp decline
in production was noticed for two years in the series, followed by an equally

sharp recovery, a dummy variable was used.

The central notion underlying the use of the income variable in the pro-
jections is the marginal propensity to consume. The concept of the marginal
propensity to consume deals with the extra unit of consumption generated by the
extra unit of income. Since total consumption is the outcome of income distribu-
tion and consumer preferences, this concept could be valid only if we assume that
such preferences are relatively stable and if changes in income affect the distri-

bution of income only aocording to a stable pattern.é/

How does the sector by
sector approach adopted in the present study correspond to this concept? First

of all, it should be pointed out that the disaggregation involved here was done

1/ H. Neisser, "Comment", Review of Economics and Statistics, Supplement 1958,
p. 130; and G. Herberler, "Introduction to Problems in International
Economics", Review of Economics and Statistics, Supplement 1958, pp. 3-9.

L.R. K'.in et.al., 'An Econometric Model of the United Kingdom, Oxford, |
1961, pp. 128-136.

See P. Rao and R.L. Miller, Applied Econometrics, New Delhi, 1972, pp. 99-
104, for an interesting discussion on this procedure.

I3

v K

A large (but often periphe "al) number of discussions are still being carried
out about the soundness, or otherwise, of these assumptions used in magro-
eoonomic analysis. Justifiocatiomsfor these assumptions are often found by
keeping the notion of "stability of choice" very large, by relying on the
"law of large numbers", which is believed to cancel out the vagaries of
individual behaviour, and by seeking verification from the empirical studies
whioh tend to be "operative” under the said assumptions (see for example,

G. Ackley, Macroeconomic Theory, New York, 1961, pp. 19-23; and H.A.G. Green,
Consumer Theory, Harmondsworth, 1971, pp. 21-29). We would here limit ourselves
to the observation that these supposi tions still appear to be sufficiently
weak to justify the oontinued search for development of alternate approaches
such as dealing in aggregates which are largely homogenous in characteristics
and by the introduotion of additional variables which would more fully explain
the oonsumption function.
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in terms of relatively large components (sectors or industries) and not in
terms of individual firms. In other words, the question of individual products
is not being dealt with here. Thus disaggregation at the level of the industry
mitigates somewhat the weaknesses of the assumption of relative lack of change
in consumers' attitudes. While total consumption is the net result of a
variety of decisions which in turn are a result of income distribution and
consumer preferences towards a large assortment of products di fferentiated
according to income groups (necessities, luxuries, etc.), such preferences
towards a particular groups of products (output of an industry) should be

relatively more stable than preferences towards individual products.

As indicated by the use of the price as an independent variable, the effect
of income on demand is modified by that of prices. The upward or downward move-
ment of the price of a commodity could have an "income effect' or a "substitution
effect". Thus the price reduction of a particular commodity would lead to an
increase in the real income and possibly to increased demand. Similarly, the
lowering of the price of the commodity relative to the other commodities would
lead to its being substituted for the purchase of other goods. Inversely, the
inorease in price of the good oconcerned would decrease real income and
consequently increase the demand for substitutable goods.

The use of relative wages as an independent variable does not imply that
the wage component is necessarily the determining competitive element. But
even in the case of relatively capital-intensive industries, if the competition
turns out to be largely between highly capital-endowed countries (as it is in
the present case), the wage differentials can make an important difference, par-

ticularly where given products in the sector are homogeneous.

In the remaining pages of this Section, each of the four types of industiries
will be analyzed separately. In each of the four cases three tables are presented:
(1) A genersl overview giving the output level, the level of

employment, the ?tput rer worker, and the export share
of total output;l

(11) Values of variables used in the regression equati ons;
(1i11) Determination co—efficients and Durbin Watson ratios.

1/  The first year of observation is normally 1960, but in some cases, due to
lack of statistical data, it concerns another year; in these partioular
cases, the actual year of observation will be mentioned between brackets.
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Type 1 industries (gizgh cunulative natural resource product requirements,

low total value added per person)

All Type I industries show a more or less declining level of output, with
the remarkable exception of canned vegetables, and, to a lesser extent, of

canned fish, a sector with an increasing degree of activity (Table 5).

Table 5. Type I industries: Overview

Output in Employment Output/worker Export share in

Sector 1974 in 1974 in 1974 1960 1974
(1960=100) (1960=100) (1960=100) (Percentage)
Leather tanning 106.52 81.09 131.36 40 T2
Cotton spinning 52.35 52.14 100.40 20 26
Combing of wooi 23.39 36.65 63.81 26 35
Jute spinning 47.28 57.90 81.66 27 42
w.:rfu::go;nd carboni zing 75.85 42.76 177.37 (No information)
Canned fish 165.98 84.51 196.40 18 8
Wool spinning 71.17 87.48 81.35 28 52
Canned vegetables 335.13 150.02 223.139 46 54

All sectors have shown a decreasing trend in their employment level. This
is partly due to improving productivity, and partly due to the lower level of
output. Only leather tanning, washing and carbonizing of wool and canned fish
show an increasing level of productivity. Particularly striking is the case of {
canned vegetables; the substantial increase on the demand side could not be
compensated for by the impressive productivity jump. The result was a steep
increase in emplcyment, which seems to be an exceptional evolution for a Type I
industry.

Table 6 gives the values for the regression equations for all Type I
industries except jute, a special case which will be discussed separately. 1In
all cases, except leather tanning (where the curve-like shape of the output
diagram and the stagnating output level justify a semi-logarithmic regression
analysis), linear regressions were used. Recognizing the specific market orien-
tation of different sectors, the GDP for the European Community was computed for
leather tanning, the only Type I sector which is clearly export-oriented, and
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for canned fish and canned vegetables the per capita European Community GDP

was computed since both are private consumption goods. Because cotton spinning
shows a clear and steady domestic market orientation, the Belgian GDP was used.
The two woolworking sectors, washing and carbonizing of wool, and combing of
wool, both show (the former more than the latter) a very irregular pattern. In
the three cases where the GDP variable was used, it was clearly a significant
explanatory variable. In all cases, except washing and carbonizing of wool and
canned vegetables, the second explanatory variable was the relative prices. This
variable attempted to compare the domestic price level with the price level of
Belgium's most important competitor (s).

When competition was clearly from one single countrv, ar in the oase
of canned fish, the Belgian export price was used in relation to the export

price of the country in question, in this case the Netherlands. If competition
was from more than one country, the price variable was defined as the Belgian
export price divided by the average export price of the competing countries in
question. These countries were mainly the Netherlands, the Federal Republic of
Germany and France. Where competition could be defined to a great extent in
terms of the other European Community member countries, the European Community
export price was used as a component of the variable. Finally, in those cases
where, in addition to the usual European Community competitors, there seems to
be still another serious competitor (usually the United States or Canada), the
OECD export price was used in the price variable. Except for leather tanning and
wool spinning, the price variable gives the theoretically correct sign and a
statistically significant result.

With the exception of leather tanning and canned fish, a time trend has been
ijnoluded in all cases. For washing and carbonizing of wool it was the only
valuable explanation of the output level that could be found. In the case of (
combingof wool, a dummy variable has been introduced to neutralize the excep-
tionally low output level during the years 1971 and 1972.

Table 7 shows that the co~efficient of determination is high in the case of
cotton spinning and combing of wool, and low for leather tanning and for washing
and carboni zing of wool. The Durbin Watson ratio seems to be completely in the
clear in the case of combing of wool. In the other cases, same auto-correlation

could be suspected. But for projection purposes, the problem is not a very

gserious one.




- 29 -

Table 7. Type I industries

Sector Determination co-efficient Durbin Watson ratio
Leather tanning 0.193 1.619
Cotton spinning 0.953 1.862
Combing of wool 0.975 ”.663
Washing and carbonizing 0.417 1.239
of wool
Canned fish 0.743 1.632
Wool Spinning 0.667 1.962
Canrad vegetables 0.912 1.438

The jute sector analysis relies upon a previous study which attempted to
estimate total world demand for jute produots and its Belgian share for 1980.1/
In this regression analysis the dependent variable, the world output of jute
Yarns, is explained firstly by world GDP, representing demand by all sectors
which oonsume jute. Seoondly, two price variables are introduced, the first
representing the world price for jute yarn, for which the British (Dundee)
Jute yarn price relative to the British GNP deflator was used as a proxy.

After the South Asian countries, the British jute industry is the most important
in the world; along with the Belgian industry it plays an important role on the
Jute yarn export market. For the second price variable, the deflated United
States price of polypropylene polymer has been used as a proxy, since this
synthetic fibre is the main competitor for jute in the manufacture of sacks and

carpet backings. <

y See P.K.M. Tharskan and W.M. Schoofs, "World Demand for Jute Products and
the Share of the Belgian Industry", Working Paper 76/16, Centre for
Development Studies, Antwerp, 1976 (mimeographed). The equation used
runs as follows:

0 = 119.64 + 2.61 GDP, - 0.258 P, y ~ 18P - 25.657 ¢t

wiy
(0.97) (0.96) (-1.43) (-2.28) (-1.22)
B2 - 0.69
DWW = 2,39
where: 0' iy = world output of jute yarns;

GDPw = world GDP;

ijy = world price of jute yarnm;
pwpp = world output of polypropylene polymer;
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The lack of adequate statistical data led to the use of polymer prices
(the raw material used in the production of polypropylene) instead >f the
actual prices of polypropylene yarns, which would have probably been a better
index, Given the fact that one price variable covers the end product and the
other the principal raw material of its substitute, it was decided to introduce

the variables separately, rather than in the more commonly used relative form.

The results obtained are based upon a fifteen-year observation period
(1959 - 19733 in 1959, commercial production of polypropylene began) and seem
acceptable, except perhaps the negative sign of the polypropylene price variable.
Various explanations for this can be postulated. Has the decrease of polypro-
pPylene prices brought about such an increase in the demand for end products
(carpets, sacks, etc.) that the demand for jute yarns used in the same products
was favourably affacted? Such complementary relationships between substitutes
are not uncommon. Or could it be that the decline of the polymer prices did not
follow the same pattern as the prices of polypropylene yarns (because of the
absorption of the margin of benefits), thus distorting the nature of the correlation?

As a second step, the study postulated a functional relationship 1/ in
order to define the Belgian share in the world demand for jute. This share is
determined,first of all, by the tariff preference enjoyed by the Belgian jute
yarn exports in its main export markets, the Buropean Community countries (90
per cent of the total export amount). The rate ~f this preference is equal to
the difference between the common external tariff and the tariff imposed on the
Belgian jute products coming into these European Community countries. This
variable plays an important role in estimating the impact of trade liberalization
in jute yarns which took place on 1 January 1978. It is furthermore determined
by the output of jute yarn industries in the South Asian countries, the main
competitors of Belgium, and price (normalized by the GNP deflator) and time
variables.

i/ B
4 = 208,983 + 0.16 P, - 0.827 Sp, - 0.281 P, - 3.531%

iy (5.12) (1.78) (-2.42) (-1.48) (-2.58)
R2 = 0,60
DW = 2.19

where: Pec = Belgian jute exports tariff preference in the EC;

SDC = supply by South Asian producers;
P, . = Belgian jute yarn price;

- tim..
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Type 11 industries (low cumulative natural resource product requirements,

low total value added per person)

Table 8 shows that Type IT industries have a totally different pattern
from Type I industries. Here only felt, fur and foctwear have shown a decrea-
sing level of output.

Table 8. Type II industries: Overview

Output in Employment Output/worker Export share in

Sector 1974 in 1974 in 1974 1960 1974
(1960=100) (1960=100) (1960=100) (Percentage)

Weaving 158.37 82.34 192.35 55 72
Clay 136.99 55.72 245.84 3 3
Alcohol 202.47 76.57 264.42 8 47
Cement 207.91 124.45 167.06 26 22
Paper and cardboard 271.79 136.44 199.20 12 34
Tobacco 152.56 99.95 152.64 13 28
Woodworking and sawing 144.01 91.25 157.82 24 41
Manufactures of wood 360.30 172.71 208.62 13 38
Pelt 89.56 55.17 162.33 44 62
Ceramics 121.88 69.79 174.64 21 42
Pur 28.67 30.82 93.02 91 17
Footwear 59.12 32.05 184.46 13 20
Clothing 186.69 150.62 123.95 14 42
Wadding 351.06 127.56 275.21 31 65
Wastage of textiles 195.32 125.34 155.83 64 17

On the other hand, it is manufacturees of wood together with the relatively

small wadding sector which seem to be the most dynamic. In spite of the generally

inoreasing output trend, only cement industries, manufactures of paper and
cardboard, manufactures of woocd and clothing and wadding and wastage
of textiles have increased (up to 1974) their employment. The productivity

values in the last year of observation are generally much higher than those
for Type I industries. Only fur has shown a decrease in productivity during

the fifteen-year period examined.
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In table 9 linear regression analysis has been used for all sectors except
manufactures of paper and cardboard, where the strongly growing output level
justifies a double logarithmic formulation, and felt, where a semi-logarithmic
regression equation was used because of the stagnating output pattern. (The

footwear branch will be discussed separately).

A GDP variable has been used in all cases, except for tobacco. For tobacco
the Benelux population figure was used as the explanatory variable since - in
terms of per capita income - a saturation point seems to have been reached
already. For three sectors the Belgian GDP was chosen because of the domestic
market orientation of the outlets. 1In all other cases the Buropean Community
GDP has been used except for ceramics and for wastage of textiles where OICD
GDP has been selectéd, because a considerable share of the total export amjunt

goes to OKCD countries which are not Furopean Community members.

Because alcohol is mainly a private consumption good, per capita Fur-pean
Community GDP was selected for this sector. All sect>rs show theoretically
correct signs and the t-values indicate a significant relation, except in the

case of fur, alcohol, clay and felt.

Following the procedure discussed above, a price variable has been
constructed and has been introduced for the following sectors: clay, alcohol,
cement, paper and cardboard, manufactures of wood, fur and wastage of textiles.
In all these cases the parameters showed theoretically expected signs, but only
fur showed a significant result. For all other sectors, i.e. tobacco, ceramics,
clothing and wadding, a wages variable was set up; this variable compares the
wage level in Belgium with the corresponding wage level (or average wage level)
of Belgium's greatest competitor(s) in the particular branch. Such a comparison
is by itself significant for labour-intensive sectors, the link is somewhat less
obvious. But in these cases, too, if the products happen to be of a standardized
nature, the relative wages seem to be playing a marginally decisive role. The
wages variable gives the theoretically correct sign in the three cases but,
except for clothing, it does not seem to be a very significant explanation for
the evolution of output. For weaving, where it gives a very significant result,
and for clay, tobacco, woodworking and sawing, fur and felt, where the significance

is less, a trend was introduced.

For the footwear sector, a different equation was defined.l/ This
equation explains the market share of the Belgian footwear 1ndustry in the

BEuropean Community countries by means of Belgium's competitive position vis-A-vis the

1/ see page 34.
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developing countries, as expressed by a relative price variable, and, secondly,
by means of a trend variable. The comparative advantage that the low wage
countries enjoy in this labour-intensive sector is an important factor, one
that infavourably influences Belgian footwear production. Among the FBuropean
Community countries, only Italy is performing well in this sector, mainly
because of the relatively low wages in that -ountry (still much artisanal home-
work) and because of the fashion-oriented and orienting production. Belgium
has the steepest production decrease of all EC countries. At present out of
each ten pairs of shoes sold in Belgium, nine are imported. This increase in
imports, together with the stabilizing market demand for footwear (a product
with a rather low income elasticity) together account for the spectacular

decline in the Belgian footwear sector.

Table 10 shows a weak determination co-efficient for clay, alcohol, wood-
working and sawing, ceramics and wadding; while only clay, tobacco and felt seem

to be free from auto-correlation.

Table 10. Type II industries

o — —— A A A A s s St B

Sector Determination co-efficient Durbin Watson ratio

Weaving 0.921 0.663
Clay 0.365 2.036
Alcohol 0.563 0.556
Cement 0.952 1.195
Manufactures of paper and

cardboard 0.972 1.673
Tobacco 0.967 1.988
Woodworking and sawing 0.612 1.021
Manufactures of wood 0.987 0.877
Ceramics 0.447 1.375
Fur 0.950 1.749
Clothing 0.953 1.458
Pelt 0.721 1.913
Footwear 0.947 1.829
Wadding 0.864 0.703
Wastage of textiles 0.252 0.793
%ﬁ; (foot%ote fg%w page 34) CBEur

opean LOMMILYY,  gumption X price B opean
S BpLrot - 36,0021 - 0.822 T;;Ln??ﬁc +1.3898 ¢ gommunltx

gium B
R® = 0.947
DW = 1.82

(See M—Chr. Meuwissen, "Protection without Adjustment, A Case Study of the
Belgian Footwear Industry", Working paper 78/30, Centre for Development
Studies, Antwerp 1978.)
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Type 111 industries (high cumulative natural resource product requirements,

high total value added per person)

All type III indusiries show a steadily increasing output, with the
exception of agglomerates of coal (Table 11)., Given the large scale con-
version of heating systems towards oilfuel consumption during the last
decade, the falling activity level in this small sector can easily be '
understood. The sharply decreasing trends in this sector led to an employment
of approximately 50 workers in 1976, compared to 44% in 1960. For this

reason, this branch was left out of our analysis.

Table 11. Type III industries: overview

Output in Employment Cutput/worker Export share in
1974 in 1974 in 1974 1960 1974

Sector
(1960=100) (1960=100) (1960=100) (Percentage)
Sugar Refineries 114.79 62.83 182.70 15 32
Petroleum Refineries 237.56 139.35 170.48 42 28
(1962)
Quarries (1967) 128.83 89. 51 143.93 28 31
Iron and Steel 197.25 99.59 224.97 25 37
Agglomerates of Coal 41,28 27.19 151.81 14 6
Oils und Fats 236.21 71.99 328.11 33 44
Cokes (1966) 108.31 105.75 102, 22 22 18
Chocolate (1962) 147.65 108.31 136.33 16 32

Sugar refineries are a stagnating sector, sugar being a food product with
a low income elasticity. The rather low score for graveries is due to the
few years of obgservation, Nevertheless, only petroleum refineries, chocolate
and cokes employed a greater number of people in 1974 than in 1960. The
sharp productivity increase in the iron and steel sector has threatened many
jobs since 1975, the great crisis year for the Belgian iron and steel sector, when
output fell by 30 per cent in one year! Petroleum refineries are also a rather
interesting case where, contrary to the general trend, a decrease of the export
share occurred during the 15 years of observation. This is explained by the
increasing establishment of petro-chemical plants - of which a great part are
units of multinational corporations - in Belgium, especially in the port of
Antwerp,

Linear regression analysis has been used for all type 3} industries,
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Per capita EC-GDP was used for sugar, a product with a private oonsumption
character. In all other cases EC-GDP (for oils and fats) or OECD-GDP has been
used, each time with satisfactory resulis. A relative wages variable, oonstruc-

ted in the way discussed above, was used as a seoond expisratory variable, With
the exception of iron, steel and sugar refineries, the theoretically expected
sign and a sufficient significance was indicated., For ookes, a price variable
has been introduced, relating the price of a tonne of cokes to the unit prioe
of an amount of its main oompeting substitute, oilfuel, with the same total
caloric value., For both sectors, cokes and ohooolate, a trend variable has
been used as a meaningful explanation (in the latter case, the only explanation)
of the output trends.

0ils and fats, cokes and sugar refineries show a rather low determination
ooefficient, the latter, however, together with quarries, has a satisfactory
Durbin Watson ratio.

Iable 12, Type 111 induatries
wter e
Sugar Refineries 0.516 2,093
Petroleum Refineries 0.902 1.537
Quarries 0.823 2.876
Iron and Steel 0.787 1.599
Oils and Fats 0.489 1.173
Cokes 0.258 1.746

Chooolate 0.872 1,962
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Type IV industries (low cumulative natural resource product requirements,

high total value added per person)

All type IV industries have shown a steady increase in their level of
output during the period under oonsideration (Table 14). Plastics and chemi-
cals show the absolutely highest levels of growth and that for the year 1974.
This is due tc a large extent tc the anticipated price increases and the fear
of shortages, two conditions whioh accompanied the outbreak of the economic
orisis in mid 1974 and which particularly struck the chemical sector. This
situation accounted for a real purchase fever which then resulted in large
stocks at the end of the year. This in turn, together with the diminishing
demand for final products, accounted for decrease in output in 1975. The
chemical and the plastic sectors are otherwise pre-eminently the growth sectors
of the Belgian eocnomy, the latter showing the absclutely highest employment
inorease. The ohemical sector shows the highest productivity increase and is
the most export-oriented industry,

Table 14. Type IV industries: overview

output in employment output/man export share in
Sector 1974 in 1974 in 1974 1960 1974
(1960=100) (,960=100) (1960=100) (percentage
Non-ferrous
Netals 242,98 99.45 244.32 no information
Other Beve-
rages (1963) 163,50 112,95 144.75 7 15
Cheamicals 398.58 120,11 331,85 60 85
Book Printing 234.01 121.13 193,18 11 27
Pharmaceuti-
cals (1962) 284.38 157.52 180.54 M4 53
Soap and
Perfumery 213.47 173.82 122,81 u 37
Rubber 223,40 111,63 200,13 27 48
Breweries
(1961) 125,18 76.99 162.59 7 18
Plastics
(1962) 457.27 248.40 184.09 38 52
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There are ocaly three of these capital-intensive type IV industries
which have diminished their persomnel in the course of the 15 years of
observation; non-ferrous metals, due to a spectacular productivity inorease
and glass, due to the relatively stagnating level of production. The glass
sector is also an interesting oase, because its export share, contrary to the
gemeral trend, diminished between 1960 and 1974. The post 1972 deorease of
Belgian exports to the United States and the United Kingdom (partly due to the
steady depreciation of the respeotive currenoies), is especially responsible
for this evolutien, since these countries were formerly two important outlets
for the Melgian glass industry. PFor glass, as for petroleum refineries, a
relative increass of the domestic market share ooocurred,

Linear regressica analysis was uséd in all cases except soap and per-
fumeries, rubber and plastios. Im these cases a double logarithmio formulatiom
wat wsed, The results are showm in tadle 15,
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United States GDP growth continued during the 1976-1977 period, though at
a slower rate. In order to obtain the per capita GDP projections presented
in Table 17 population estimates for 1985 published by the EC and the OECD

were used.

Table 17. Retained GDP projections (1960=100) Y

1 2 3 4
Belgian GDP 210.72 264.54 244. 1 1.85
EEC GDP 204.54 260.13 238. 34 1.93
EEC Per Capita GDP 182,13 226.43 207.46 -
OECD GDP 202, 41 252,87 238.84" 2.09
OECD Per Capita GDP 168,18 194. 69 183.89" -
OECD_,. GDP 197.73 249. 92 196, 26 1.75

1/ Column 1 = last year of observation (1977

Column 2 = optimistic assumption (1985
Column 3 = pessimistic assumption (1985
Columsn 4 = annual average growth rate 1974-1977.

* Annual average growth rate between 1973-1977.

In the case of most of the other independent variables the values for

the projection year were determined on the basis of linear time trend estimates.

Since the price and wages variables used in the regression equations are
relative variables, comparing the Belgian price or wages level with one or
other of Belgium's most important competitors for the sector concerned, they
often show an irregular non-trend pattern during the period of observation.
In such cases a very low coefficient of determination makes it diffiocult to
determine in a reliable way the expected value for the projection year. 1In
these cases the projected value has been constructed as an average of the
respsctive variables as measured during the last five years of observation.
For the estimate of the Benelux population in the year 1985 (used in the
tobacco equation) no calculations were made; the EC projections mentioned
above were relied upon. Since the regression equations for shoes and jute
were carried out in a different way, their projection will be disoussed
separately.
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Using the observed "output per worker" values during the base periond
as a proxy for the productivity level, the probable prnductivity in 19°5 was
estimated by a simple linear time trend prhjection. With this value, -nly a
simple calculation is required to arrive at the estimated empl-ymen! level
for the projection year. This linear prhjection »f productivity nevertheless
would imply that the general trend of substantial proyductivity increase, which
occurred during the sixties, will continue in the coming years... Increasing
unemployment, and the probable end of the growth decade are two factors which
suggest, however, that this evolution (the "optimistic" productivity scenari»)
might not continue uninterrupted. This hypothesis has received some confir-
mation from the Belgian Trade Union authorities, who closely follow product-
ivity evolution in the industrial sectors, within the framework of their wage
claim programmes. Hence, a second '"pessimistic" productivity scenario has
been built into our estimates. The assumption is made that the productivity
level in the coming years will stabize., The estimated output per worker was
calculated for 1985 as an average of this co-efficient's observed value during
the last four years. The use of this second scenario will yield a far higher
employment level for the projection year - thus, given the concern with growing
unemployment, the term "pessimistic" scenario is indeed ambiguous. DImployment

effects are shown both in tables and graphs.

The combining of the estimated value of all explanatory variables into
the respective regression equations yields the projection of each sector's
output level. The results for each of the 4 types »f industries are presented
below in a graph and two sets of tables. (Since publicatisn of new statistics
during the course of this study provided additional data which could not be
included in the calculations, the most recent data are presented in separate
tables).

Type I industries

Table 18 and graph 3 show that only leathertanning, canned fish and canned
vegetables give projections of increasing output. Leathertanning represents
a rather unexpected case, while for canned fish and vegetabies it is likely
that the domestically available raw material (natural resource content)
and the high protection prevailing in the EC have compensated for Belgium's
disadvantage vis-A-vis the developing countries. If current trends persist,

oombining of wool will be of marginal value in the projection year. The same

would be the case for woolspinning, cottonspinning and washing and carbonizing




of wool, if the pessimistic GDP scenaric proves to be accurate,

Por the jute sector a somewhat different methodology has been used }/ o
Piret, using a high world GDP estimate (linearly projeoted) and a low one
(based on the observed annual growth rate from 1974 on) in the regression .
equation, a high and a low world demand for jute yarns has been estimated for
the projection year., For the world prices of jute yarn (P' jy) the average
price over the last three years has been used, sinoce the inorease in prices
ocannot be steep g- e The estimation of the prices of the propylene polymer
(Pm) is based on PAO price projectiomns, which have taken intc account
the probable impact of the emergy orisis -3-/ o After assigning the due value
to the time wvariable, a and & low world demand estimate have been ob-
tained for the year 1985 ¥/. Secondly, using the equation 2/whioh determines
the Belgian share in this world demand, it was possible, after estimating
the probable value of the different variables, tc determine the likely
Belgian output for 1985, under an optimistic assumption (a high world demand).
Yor the tariff preference variable (Peo) a sero-tariff has been included,
sinoce tariff liberalisation for jute yarns took effect on 1 January 1978
in the EC countries é/ o Belgian jute yarn prices, which show a slowly
deoreasing evclution, and the supply constraint variable have been linearly

projected.

Analysing the employment projectioms we can see a general downward .rend,
Only canned vegetables could possibly inorease its employment level; and that
only under the assumptions of the optimistic GDP scenmario, and only if produc-
tivity stabilises approximately around the curreat level, Thus, it is not
the structurally weak, labour-intensive industries which will be able tc make
a positive oomtribution tc employment creation in Belgium. This also suggests
that the "employment creatim™ argument used by the protectionist lobbies in (
favour of such industries has very little empirioal basis. (Table 18; graphs 4,5.)

}/ See P.K M. Tharakan and W.M. Schoofs, World Demand for Jute Products and
the Share of the Belgian Industry op,oit.

E/ Ibid, p. 38.

2/ See MO "Indices de la Crise de 1'Energie sur la Position Concurrentielle
des Natidres Premidres Agricoles”, Rome, 1974, CCP:JV 74/8; oited in
P.K.M., Tharekan and W.X. Schoofs op.cit., p. 39.

5/ The mentioned study makes projections for the pear 1980. Calculations have
consequently been adapted for the 1985 target.

2/ See chapter II, p. 17.

§/ But the more important quantitative restrictions remain,

e



- 46 -

R . {ee1=c0eg)
687241 19°€8T 46°591 49761 89° %8 Zn8s 8129 15°n8 L aeeno
- LE"99 §8°SL - ST LE - Th'9Z 9L Zn J00m JO ONIZINDE
-4V0 QN SNIHSWM
69°10¢ N AR £l gt u9°S2t nE 06T 6n"26 91 -0l 20°0StT STIRVLIGA TIND
9n" I 43"l 82°Ln s9-1 061 88T (e 06 LS ONINCIJAS dINe
- - (A ¥4 - - - - §9°9¢ 100 JO INTSHO0O
- 81"y 56728 - €679 - €8°9 wi2s ININMIJSNOLLOO
- 29792 LU - 6€°Z¢€ - £€°9€ 8nLo ONTNNT 51001
28°821 T 1EL 257901 LU°86 86°66 £5°LL n0°6L 60°18 ONTNWLIHLVIT
NOLLINISSV NOI LISV NOLLEAISSV NOLLAHISSY NOLLANISSY NOLLBNSSV fearZasst)
A9 DUISTWISSAd (U DLISIWILIO RPN KD OLLSIWISSAd  dUS DLLSTWLLAO | 439 DLISIWISSEd KD JTISTRILIO ChieD)
............. --=-| SNOLLVAJISM) | --mmommme %ﬁm&wmmﬂ
(s861)  LAALN CLUUIN0Ad N hDo AL IV AL sy | N o
(5861) SNOLLOAMO4d 1AdLC (5861) SNOLIOANCHd L3OO IOLYS

suc 1300l oxd v:Nwﬂo]\v% - SITYISAANI T 3dAL
‘gl e1q%]




- 47 -

3

A

3

SECTION




SECTION 2




S 2811

1}

1
hH

tifsd

;) ALIATLONCOUd TCILXILoUd

\1.4:47...44 H -4«4
VUSRIV OIS B oy

v HdVuD




tdiee

P R

P ST SU -

.

R SRS

-49_

S

‘
<4
4

i T
ORTRONNES SORN U SEI
R AN 4 ohiy e

: T

JOS EORES N
RS Y SUSRS OO IS S

'
Lol
i

boomei i

p e gr g

TN

SHALE

:‘i‘.”‘t

¢

NS SPIPE SUNea

SRLREE ¢

1

Ry

[0 SUNS S

PGS &4

"38

ot1Id -

SECTION




R SEEE R
: 4 - t

B el B

SECTION 2



- 50 -

Table 19 clearly shows that 1975 was a year of deep recession for all
seotors, while 1976 registered a substantial recovery for some sectors but
not for others. Comparing these recent observations with the projections one
has the impression that the projected trends lie in the realm of posaibility.
Jutespinning and combing of wool will possibly reach higher levels than the
projected ones, The projection for leathertanning, on the other hand, is
probably overestimated.

Table 19, Type I industiries

Recent Data not Included in the Caloculati

Output deflated Employment

»* *
1974° 1975 1976 1974 1915 1976

Leathertanning 106.52 84.57 - 81.09 70.65 -
Woolspinning T1.17 65.86 81,67 87.48 80.91 80.58
Cottonspinning 52.35 27.88 - 52,14 43.12 -
Combing of Wool 23.39 13,76 20.41 36.65 30.91 30,66
Jutespinning 47.28 39.15 39.49 57.90 43.66 42,37
Canned Vegetables 355,13  305.03 - 150,02 126.83 -
Washing and Carbo-
niging of Wool 75.85 63.84 66,19 42,76 33.89 40,76
Canned Fish
(1963=100) 165,98 146,06 165.35 84.51  65.95  T6.92
tries

For type II industries output projeotions show an inoreasing trend in a
number of sectors. Exceptions are clay, felt, footwear and fur, which are ex-
pected to have a falling output level under either set of assumptions (fur
production might even be completely eliminated). Similarly output in woodsawing
will probably deorease but only if the pessimistic GDP scenmaric proves acourate.
A1l other type II industries are likely to expand during the coming years with
wadding,mamufactures of paper and cardboard, and manufactures cf wood being
possibly important growth sectors. Yet, the relative siructural weakness of
these seotors make one somewhat skepiical about these results. Tobaoco does not




-

show any pessimistic scenario result simply because the GDP variable has been
replaced by the population variable, The output for footwear has been projected
in a slightly different way. As was explained in desoribing the regression
equations it was the magnitude of the Belgian share in total EC consumption
that was estimated for the projection year. Hence, a second linear projection
estimating total IC fooliwear consumption was carried out separately so that

the Belgian share in the total could be deduced. (Table 20; graph 6.)

The employment projections for type II industries turn out to be more opti-
mistic than those for type I. There are at least four sectors (agglomerates
of oement, manufactures of paper and cardboard, manufactures of wood and clothing)
which show an increasing employment level when high GDP and oontinually rising
productivity are assumed. A stabilizing of productivity in the coming years
would mean that most of the sectors would increase their employment. Only
olay, tobacco, felt, footwear and fur will experienoe a shrinking of the number
of workers under both sets of assumptions. Exocept tobacco, all of these indus-
tries show a olear decline in output level, (Table 20; graphs 7,8.)
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Tadble 21 gives additicnal data not included in the caloulations.

Teble 2J, Tyee II industries
Beosgt Dete not Jncluded ip the Caloylation
Output deflated Bwployment

1974° 1975 1976  1974° 1975 1976
Weaving 158.37 165.80 - 82,15 176.4 -
Wadding 351,06 312,69 317.81 127.56 117.13 111.17
Clay 136.99 - - 55,72 - -
Alochol 202.40 202.47° 211,20 77.88 76.5" 175.01
Agglomerates of Cement 207.90 - - 124.45 - -

Nanufactures of Paper ‘
and Cardboard 271.79 219.37 - 136.44 120,71 -
Tobacoo 152,56 151.35° - 108,30  99.95 -
Woodsawing 144.00 115.10 - 91.25 84.13 -
of Textiles 195.32 154,13 - 125,34 118,98 -

(1961=100)

Nemufactures of Wood 360,30 307.37 - 172,71 153.67 -
Pelt 89.56  65.01 - 55017  49.54 -
Ceramics 129,99 121,88 - 77.52  69.79° -
Par 28,67 43.97 - .82 37.00 -
Footwear 59.12 46.35 - 37.74  32.05 -
Clothing 186.69 185.20 - 150,62 133.43 -

# Inoluded in the caloculations

Ape L1l indusiries

Almost all type III industries seem likely to perform well in the coming
years. There are only three seotors that will bave a lower output level in
1985 than in 1974. If curreant trends continue, agglomerates of ooal might even
disappear. (Only 50 pecple were employed in this sector in 1976). Cokes will
also experience a shrinking of cutput due more to the substitutiom of other
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fuels than to the oharacteristios of the sector itself, However, taking into
account the recent crisis in the petroleum sector and the fear of scarcity, it
is not impossible that a revival of this smector might occur. Oils and fats

are also likely to show a declining trend between 1974 and 1985. One should

not be misled by the 1974 output figure which was exceptionally high compared

to former years. As a basis for comparison, the 1975 and 1976 data seem to

be more reliable., Of all type II industries petroleum refineries undoubtedly
show the greatest growth potential. But whether this potential will in fact

be realized is another question. Much depends on the future trends in energy
saving and substitution. Already, the leas effioient and outdated installations
seem to be halting activity. The wide range between the optimistic and the
pessimistio projection for this sector is to a large extent due to the structure
of the equation,which attributes a great weight to the selected OECD GDP variable.
It is perhaps also an indication of the great amount of uncertainty one has to
take into account in evaluating future trends for this sector. The iron and
steel seotor was clearly at a turning point in 1975. Production fell by more
than 30%, and the slight reoovery of 1976 does not offer any promise. In fact,
the iron and steel sector is among the main problem sectors of Belgian industry.
At present a number of restructuring plans are under way, thus hampering an
esvaluation of future trends., MNoreover, there is a wide range between the op-
timistic and the pessimistic output projections. (Table 22; graph 9.)

Viewing the employment prospects under the assumption of rapidly increa-
sing productivity presents a rather sombre picture. There is only one sector,
petrolsum refinery, whioh seems to be promising in this respect, but as noted
above, the outlook for this seotor is uncertain., If rising productivity
trends oontinue, even a high (DP growth will not keep the other type III in-
dustries from losing employment. The use of the "stabilizing of productivity”
assumption presents a more promising image, at least if GDP keeps growing at
8 high rate., In this case, only agglomerates of ooal and ookes will register
a loss of employment. (Table 22; graphs 10, 11.)

Comparison of the projeoted values with the reocent data suggests, among
other things, that agglomerates of ooal risks disappearing as a viable sector
by 1985. In the case of iron and steel it is clear that the pessimistic pro-
jeotion seems far more realistio than the optimistic one. As for the other
projections, they seem to be well within the range of possibilities.
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2 I trie
1] the Cal t
Output deflated Employment

1974 1975 1976  1974° 1975 1976

Petroleum Refineries 237.56 - - 139.35 - -
Iron and Steel 244.74 173.65 184.05 99.59 96.20" 93.41
Agglomerates of Coal  41.28 30,15 19,23 27.19 22.92" 11.24
Chocolate 147.65 144.68 - 108,31 100,70 -
Quarries 128,83 125,90 - 89.51 85.94 -
Oils and Fats 236,21 167.49 172.19 71.99 74.35 T1.27
Cokes 108,31 86,70 - 105.75 105.66 -
Sugar 114,79 - - 62,83 - -

#* Included in the oaloulations.

Zrpe IV industries

The type IV industries are the real growth seotors. If the optimistic
UDP scenario proves realistic, all sectors will substantially increase their
level of output, with plastics, soap and perfumes and pharmaceuticals, Even
a slackening GDP growth (pessimistic soenario) would not be able tc break the
growth of type IV industries. The great weight attached to the GDP variable
in the plastics sector equation explains the wide range between its optimistic
and pessimistic projection. This, however, does not seriously hamper an

evolution of future trends for this "spear-head sector". (Table 24; graph 12.)

Under the assumption of high productivity inorease, employment in type
IV industries will hardly expand. If the produotivity growth as experienced
in the past 15 years continues, only 4 industries (other beverages, printing
and binding of bocks, soap and perfumes and plastics) will make a modest con-
tribution towards inoreasing their employment level, and that only if the
GDP growth proves tc be sirong enough (cptimistic scemarie).
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If productivity growth tends towards stabilization, however, all sectors
will increase employment. This illustrates how strong productivity growth
has been in this type of industry, and consequently, how in spite of their
Ligh growth rates, type IV industries seem unlikely to be able to absorb the
large number of workers who might lose their jobs in the weak sectors.

(Table 24; graphs 13, 14.)

Table 25 shows how 19:?5 has also been a year of recession for these
structually strong sectors. Yet, three sectors were able to overcome the
general trend of decline: the contimually growing sectors of printing and
binding of books and of pharmaceuticals and the stagnating sector of other
beverages. Unfortunately, there are no 1976 data which could give information

about the momentum of the recovery.
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Table 25. Type IV indusiries

Recent Data not Included in the Calculation

Output deflated Employment
1974* 1975 1976 1974* 1975 19176
Non-ferrous Metals 242.98  165.51 - 99.45 94.13 -
Breweries 125.18  117.72 - 76.99 68.58 -
Other Beverages 163.50  169.01 - 112.95 108.68 -
Chemicals 398,58 323, 13% - 120. 1 122.77*% -
Pharmaceuticals 284.38 308.01 - 157.52 159.58 -
Printing and Binding
of Books 234.00 253.04 - 121.13 109.96 -
Soap and Perfumes 213.47 - - 173.82 - -
(Glass 155.45 131.57 - 97.00 83,06 -
Rubber 223.40 162,40 - 111.63 99. 51 -
Plastics 457. 27 - - 248,40 - -

# Included in the calculations.
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SUMMARY AND CONCLUSION

The objec*ive of the Belgian study is to make a tentative identification
of industries for which Belgium has comparative advantages and disadvantages

vis-a-vis the developing countries.

The characteristics of the Belgian economy (high physical and human
capital endowment and low natural resource availability) were mainly
responsible for the approach used in this study. Concentrating on a few
neo-factor proportions variables with relatively well known n>rmative
implications and following the neo-classical theory of comparative advantages,
industrial subsectors are identified which display comparative advantages
and disadvantages according to various indicators such as capital stick per

man, total and non-wage value added and natural resource prnduct requirement.

After quantifying the mentioned variables for the Belgian industry
sectors, their relevance in explaining the '"revealed comparative advantage"
of Belgium vis-d-vis the developing countries was empirically tested with

regression analysis.

The results show, that the natural resource product requirement variable
is clearly far more important than total capital intensity (total value added
per man) in explaining the patterns of Belgium's revealed comparative advantage

with respect to the developing countries.

The next stage of this study was to try and establish the relationships
between the exogenous variables of total value added per man and the cumulative
natural resource requirements of the Belgian industries., In the prncess four
degrees of relationships between the exogenous variables emerged. Using these
degrees the entire sample of industries was classified into four types of
industries ! which also indicate general comparative advantages; the classif-

ication is summarised in table 4 on page 17.

Those industries which are listed under the classification of low cumulative
natural resource produce requirements and high value added per person are in
general those for which Belgium has comparative advantages vis-a-vis the

developing countries.

1/ The classification criteria are the intensities of cumulative natural
resource product requirements and total value added per man. Four
combinations are possible: High-high, high-low, low-high, low-low.




The available evidence on the possibility of factor intensity reversals

and th» degree of skill content was used to qualify the classification. It
should be noted that owing to various factors, such as policy distortions,
the actual performance of some of these sectors can vary from that suggested
by the underlying structure of comparative advantage and disadvantage. It
is also possible that particular branches within given sectors have char-

acteristics that deviate substantially from the limits of each category.

The study goes on to forecast structural changes in industry-sectors.
An aggregative approach was used which could deal with 48 sectors
and which involved the building of an econometric model to explain the
total output of the Belgian industry sectors in function of relevant variables.
This approach implied the following steps: first of all the four-category
classification was used again. Secondly, short case studies were compiled
on each one of the sectors covered, which included analysis of output trends,
international trade relationships and employment trends. For the quantitative
assessment of sector prospects, separate regression equations were formulated.
The results, where they proved to be significant, were retained for the
projection exercise. The results of the projections analysis for the year 1985
show that in general it is to be expected that the type IV industries will
constitute "growth sectors'. Among the type I industries, only canned fish
and canned vegetables show increasing output projections. And from those two
only canned vegetables will be able to ircrease its employment level, while

the other sectors of this industry group show a downward employment trend.

These results show very clearly that it is not the structurally weak labour
intensive industries which will contribute positively to employment creation <

in Belgium,

The employment projections of type II industries turn out to be more
optimistic than those of type I: cement, paper and cardboard, wood and clothing
show an increasing employment level, while for tobacco, clay, felt, fur and
footwear a decline in employment may be assumed. Except for the tobacco
industry, all the latter industries show at the same time a clear decline in
output level. Almost all type III industries seem likely to perform well in
the coming years. Only the coal agglomerates, cokes and oils and fats sectors .
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show a decreasing output level up to 1985, and iron and steel is clearly
the main problem sector of Belgian industry. Petroleum refineries, however,

show the greatest growth potential under the assumptions used.

Although the group IV industries are the real growth sectors, the
employment implications are limited, because growth will presumably take

the form of a high increase of productivity per worker.

As in the previous part of this study, certain reservations have to be
made with regard to the results of this latter part. Although both "pessimistic"
and "optimistic" projections were made, one can never be sure that these will
really hold in the future, just as the nature of the relationships between

the variables may change.

However, taking these reservations into account, Belgian policy with
respsct to an optimal international division of labour and future indus-
trial and economic development at home should benefit by the consideration

given to the pattern of specialisation suggested in this study.
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