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LE STOCK DE CAPITAL DE L’ECONOMIE BELGE

Résumé

Le but de cet article est de présenter pour I'économie belge des séries statistiques de stock de
capital brut et net, basées sur la méthode de Iinventaire permanent.

Ces séries, calculées pour 3 types de biens de capital (immeubles, machines et véhicules) et
25 secteurs, sont stockées dans la banque de données du Bureau du Plan, de méme que les
programmes informatiques nécessaires a les construire, de fagon & permettre une mise a jour
réguliére et la simulation d’'hypothéses alternatives.

La premiére partle traite les problémes méthodologiques et pratiques que pose la construc-
tion des séries. On y trouve une description du matériel statistigue utilisé, de méme que les
hypothéses retenues en matiére de durée de vie des équipements et de lois de survie et
dépréciation.

La deuxiéme partie présente une description analytique des données de stock de capital et
pose un certain nombre de questions en liaison avec les séries de production et d’emploi,
d’un point de vue macroéconomique d'abord, sectoriel ensuite.

Le stock de capital net est estimé en 1985 & quelque 10 mille milliards de francs 1980, soit
prés de 2 foix le P.N.B,

Quelle est dans ce total la part des batiments industriels, commerciaux, administratifs, des
logements ou des ouvrages de génie civil 7

Constate-t-on une mécanisation accrue depuis la crise 7
Quelle est P'intensité de capital des différents secteurs d’activité ?

Le stock de capital des entreprises n'a-t~il pas vieilli depuis la crise de 1973 qui a entrainé
une chute drastique des investissements ?

Comment ont évolué la productivité du capital et la substitution capital-travail depuis la
crise 7 Ont—eclles évolué de la méme fagon dans tous les secteurs ?

Autant de questions qui sont examinées avant la présentation, en annexe, des séries statis-
tiques proprement dites, par secteur et sur la période 1953-1985 : stock de capital brut et
net, investissements de remplacement, amortissements et dge moyen du stock de capital brut.




DE KAPITAALVOORRAAD VAN DE BELGISCHE ECONOMIE

Samenvatting

De studie heeft tot doel voor de Belgische economie statistische reeksen betrejffende bruto en netto
kapitaalvoorraad te verstrekken die worden opgebouwd volgens de methode van de permanente
inventaris.

Die recksen, welke voor drie soorten kapitaalgoederen (gebouwen, machines en voertuigen) en 25
bedrijfstakken worden berckend, zijn samen met de informaticaprogramma’s die voor de bouw van
die reeksen nodig zijn, opgeslagen in de databank van het Planbureau; dit ten einde een geregelde
actualisering alsmede de simulatie van alternatieve hypothesen mogelijk te maken.

Deel één handelt over de methodologische en praktische problemen die bij de bouw van de reeksen
komen kijken. Het behelst een beschrijving van het gebruikte statistische materiaal, alsook de
gehanteerde hypothesen inzake de levensduur van de uitrustingen en de wetten inzake overleving en
afschrifving.

Deel twee bevat een analytische beschrijving van de gegevens betreffende de kapitaalvoorraad en
stelt, eerst vanuit macro-economisch en daarna vanuit sectoraal oogpunt, een aantal vragen in
samenhang met de produktie— en werkgelegenheidsreeksen,

De netto kapitaalvoorraad wordt in 1985 geraamd op circa 10 duizend miljard franken van 1980,
d.i. bijna 2 keer het B.N.P.

Welk is in dit totaal het aandeel van de nijverheids—, commerciéle en administratieve gebouwen,
van de woningen of van de burgerlijte bouwwerken ?

Wordt er sedert de crisis een toenemende mechanisatie vastgesteld ?
Welk is de kapitaalintensiteit van de verschillende bedrijfstakken ?

Is de kapitaalvoorraad van de bedrijven niet verouderd sedert de crisis van 1973 die een drastische
terugval van de investeringen tot gevolg heeft gehad ?

Hoe evolueerden de kapitaalproduktiviteit en de substitutie arbeid door kapitaal sedert de crisis 7
Hebben zij in alle bedrijfstakken dezelfde ontwikkeling gekend ? Allemaal vragen waarvoor een
aniwoord wordt gezocht in deel twee,

Tenslotte volgen in bijlage de eigenlijke statistische reeksen, per bedrijfstak en voor de periode
1953-1985 : bruto en netto kapitaalvoorraad, vervangingsinvesteringen, afschrijvingen en gemid-
delde ouderdom van de bruto kapitaalvoorraad.
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INTRODUCTION

Capital stock series are an important required input of many empirical studies but their computation raises
many difficulties due to conceptual and statistical problems.

There are mainly three ways of obtaining them:

~ A recurrent assessment of the capital stock made by the statistical institution of the country and based
either on a direct inventory of the existing capital goods, or on balance sheet statistics,

— The permanent inventory method which simulates the capital accumulation process.

— The construction of vintage production functions models.

The first method, which is obviously the most informative, requires enormous resources exceeding the
capacities of many statistical institutions.

The third method has been experimentally used in the construction of econometric models (see e.g,
d’Alcantara 1983); it is extremely delicate to handle and usually provides data that cannot be used outside the
model framework for which they have been built. The INSEE in France has recently attempted researches on
the evaluation of the capital stock with this method, which permits theoretically a correct evaluation of the
economic obsolescence and the impact relative costs on the economic life of the equipment,

The second method has been applied in most countries for it has several advantages:

— it is a simulation of the capital stock accumulation process which is fairly easy to carry on;

— when done on various sectors or countries it produces results which can be compared as the hypotheses are
clearly understandable;

~ the various parameters can be adapted for simulation purposes.

None of these methods has been adopted by the National Statistical Institute of Belgium {NSI) which simply
does not provide any information on the capital stock of the country. Individual researchers have tried to
compensate this crucial lack of information by building themselves capital stock series. These attempts will be
briefly reviewed in section B of the first part of this text,

The purpose of this paper is to present statistical series of gross and net capital stock for the economy, based
on the permanent inventory method and a maximum of available statistical data on capital formation. These
series, computed for 3 types of capital goods (buildings, machinery and vehicles) and 235 sectors, will be stored
in the data base of the Planning Bureau together with the computer programs necessary to build them, This,
together with the clear display of the underlying hypotheses, will ensure the future regular updating of this
material and allow the users to modify the assumptions if they wish to do so.

Part T will deal with the methodological and practical problems involved in the construction of the series.

Section A will be concerned with the methodology of the permanent inventory or chronological method and
the explanation of the various concepts used,




As said above section B will provide a short review of the existing similar material in Belgium,

The hypothesis underlying the retained mortality and depreciation laws, as well as those necessary to
retropolaie past investments, will be explained in section C.

Part IT will present an analytical description of the data. This analysis will not be conducted at the level of the
25 available sectors. Section A will describe the composition of the total capital stock of the economy and the
contribution of the various investing agents to its constitution. Section B will analyse the productive capital
stock. This analysis will be carried on at the level of the aggregate enterprises sector, which the level of
aggregation of the Maribel model of the Planning Bureau. A disaggregation into 5 pertinent branches will also
be analysed because it reveals interesting differences in sectoral behaviours. The non productive sectors (State
and residential investments) will be treated separately in section C.




PART I: CONSTRUCTION OF CAPITAL STOCK SERIES

A. CONCEPTS AND METHODOLOGY

1. Gross capital stock, investments and replacement

The gross capital stock measures at a given moment of time the stock of existing equipment goods regardless
of their age. This measure raises many aggregation problems and is the more sensible the more detailed is the
ventilation adopted for the capital goods. Indeed ideally it is preferable to count the existing number of trucks
or personnal computer of a given type instead of billions of constants francs of "plants, machinery and
vehicules”.

Supposing we are dealing with an homogeneous category of investment goods we can very simply simulate the
accumulation process of these capital goods provided we have information on the sources of variations of the
stock between two dates, i.e. the new entries and the retirements. The entries, i.e. the additions to the
existing stock, are the gross investments and the retirements from the stock are the decays due to technical
obsolescence. Generally the retirements are also called replacements because in the usual situations of growth
of the capital stock the entries (gross investments)include both the extension of the capital stock and the
replacement of worn out equipments.

Equation (1) resumes the process:

KB, =KB _, +IB-R, (1)

with, KB, the gross capital stock at the end of year ¢
IB gross investments during period t
R replacements during period t

Gross investments I are usually known by the national accounts but replacements are not and formula (1) is of
little use in defining KB, However we also have that

o0
KB, =%y 8.y IByy (2)

where 8s is the probability that an equipment installed in s be still in life in t; it is called a survival curve, The
survival curve is computed from a mortality law for a particular type of investment good: the mortality law is
the density function or the probability distribution of mortality of a type of capital good around its expected
life and for a given variance. The survival curve is the integral of the density function of the cumulated
probabilities. The litterature retains several types of mortality laws and survival curves (see Mairesse 1972,
Paccoud 1983 and Ward 1976}, Generally there is a preference for some sort of "bell” distribution.

Graph 1 presents a series of survival curves for a batch of homogeneous capital goods of expected life of 20
years. This graph says that the probability that an equipment installed in 1970 be still in life in 1985 is .55 if
the mortality law is a quasilog distribution while it is .68 if it is a normal distribution. Graph 2 presents the
quasilog survival curves for categories of equipment with different expected lengths of life.

Graph 3 gives m the quasilog mortality law for different expected lenghts of life. It should be read in the
foliowing way: on this graph all equipment are supposed to be installed in 1936. The chart tells us for each
type of good the yearly mortality rate. For example if we consider a batch of one thousand homogeneous
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pieces of equipement with an expected lifetime of 20 years, we can see that a little less that 50 pieces will be
discarded in 1945, about 60 in 1950, etc...

Knowing the mortality law for an homogeneous type of equipments with common thechnical characteristics
and expected lifetime we can compute the capital stock with an adaptation of equation 2:

0 8- IByy (22)
where N is the age of the oldest asset in existence, i.e. the extreme durability of the type of capital goods
considered.

Retirements are computed from equation (1) or (2a):

N
Ry=iZo M _IBy (3)

where My s the probability that an equipment installed in s dies in t. The average age of the gross capital
stock (of homogeneous equipements) at a given moment of time depends of the stratification of the
accumulated investments :

oIBri g ;) (4)

2. Net capital stock and depreciation

The gross capital stock evaluates the amount of existing capital goods without consideration of their age, i.e. as
if they were new. The fact that they are not is taken into account by the net capital stock which measures the
future potential services of the existing capital. In other words the gross capital stock can be seen as the stock
of productive services that could be delivered by the equipments if they were new. It contains the productive
services that can still be rendered by these equipments, l.¢. the net capital stock, and the productive services
that have been already delivered and correspond to the economically amortized capital stock.

‘The net capital stock can be obtained by the following equations

KN, = KN _ +IB-D, (5)

with, KN, the net capital stock at the end of year t
IB gross investments during period t
D depreciation or amortizations during period t

N
KN, = Z,d, ;1B (5a)

where 45 is the proportion of equipments installed in s that are not depreciated in t.




Capital depreciation is given by (4) or by 6):

N

Dy =Zo2 -1 By (6)

where s is the fraction of the equipments installed in s that will be amortized (economically) during year t.




B. EXISTING CAPITAL STOCK SERIES FOR THE BELGIAN ECONOMY

Labeau (1965) made an evaluation of the total assets of the nation and Goldsmith and Frijdal (1975)
presented an updated estimation of the national balance sheet.

These studies, based partially on balance sheet statistics, provide useful informations but are not operational
for model builders because they have never been updated and are not sufficiently agpregated, or are
disaggrated along classifications difficult to marry with the usual macroeconomic accounts.

Allé (1978) produced an estimation of the gross and net capital stocks for the manufacturing industries. His
study is based on the permanent inventory method outlined in section II. The expected lengths of life are
taken from the ploneering but still unsurpassed work of Mairesse (1972) as well as the log—normal! mortality
law. Unfortunately Allé’s estimations have never been updated and capital stocks per type of equipments are
not available.

Gilot (1985) presented capital stock series for the Belgian economy disaggregated in 25 branches. These series
have been built by taking advantage of a decomposition of the investments of the 25 branches into three types
of capital goods: buildings, vehicules and other materials. For each type of capital good and each branch Gilot
made an assumption, as sensible as possible, on the average economic length of life. These assumptions are
based on a mixture of fiscal regulations, practices adopted by the statisticians of the National Statistical
Institute and common sense.

To avold the painful and always doubtfull work of retropolation of past investments normally required by the
permanent inventory method, Gilot worked directly with a recursive formula :

K,= (1-d) K ___+1IB, (7

Due to the definition Gilot gives to d, his capital stock series must be interpreted as net capital stocks. To
estimate d he postulates an exponential depreciation rate

— (1Y

IB, , = (1-d)" 1B, (8)
where v is the normal lifetime of an equipment good, and makes the additional assumption that the rate of
depreciation is adapted so that 90 % of the capital good is amortized at the end of his normal life,
Knowing d, the initial net capital stock for 1952 can be computed by

K. g5y =Agsy /4 ®

The method is very appealing for it is extremely simple and can be applied at low computational cost to the 75
categories of capital goods gathered by Gilot. For several years it has been the main source of information on
the capital stock in Belgium, It has however some drawbacks :

- It does not permit the evaluation of a gross capital stock because there is no statistical data on the
replacements of 1953 to permit the computation of an initial gross capital stock.




- Equation (9) is a strong assumption becauses it bases entirely the computation of the initial capital stock on
the very fragile estimation of the amortizations in the national accounts. These amortizations are mostly
based on fiscal data and do not necessarely represent a good estimation of economic depreciation as they
should do.

- The system of equations (7) to (9) is very limitative in the sense that no other depreciation law than the
one adopted in equation (8) - i.e. a regressive depreciation pattern - would admit both a fixed lifetime for
all equipments of a particular type and a constant depreciation rate of the aggregate stock of that kind of
equipments. To maintain these requirements, indispensable for the use of recursive formuta such as (7),
alternative depreciation laws would postulate additional hypotheses difficult to hold, such as a constancy of
investments through time e.g.

Therefore we will take advantage of the important preliminary work done by Gilot in terms of gathering the
statistical material and providing first estimates of the net capital stock, but we wiil apply the permanent
inventory method in a more general way.
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C. CONSTRUCTION OF GROSS AND NET CAPITAL STOCK SERIES

1. Assumptions regarding mortality and depreciation laws

The litterature contains abundant discussions on the mortality law (see e.g. Paccoud 1983 and Ward 1976)
but is widely admitted that "bell” shaped curves are superior in simulating the mortality process of a batch of
homogeneous equipments. The most widely used are the log-normal, the normal, the right of left skewed, the
Winfrey, the Weibull and the quasi-logistic distributions.

We choosed the quasilogistic distribution, which is an approximation of the log-normal adopted by the DIW in
Germany (Liitzel 1977), because it has been also adopted by the E.E.C. (Paccoud 1983). This is an important
advantage for international comparisons. It has also been used by De Vulder (1985) for the construction of
sectoral capital stock series which are unfortunately not available,

The survival function takes the form:

~1

PO = (4o — (=2 —+ D) ()

pourt >0

et P) = 1 pourt =0

with P{1) the probability of survival in t ;

m the extreme durability of the equipement, defined as

m = 2 x n with n the average length of life;

c=22xm

a and b define the symetry around the mean: a = b = .5 means that 50 % of the death occur
before the average length of life; a = .4 and b = .6 represents situations where 40 % of the death  occur
before the average lenght of life.

We have adopted the following parameters for the construction of our capital stock series:

For the vehicles and machineries of all sectors: a = b =.5

For the buildings of the productive sectors {(all sectors except State education and residential

investments): a = b .5

For the buildings of the sectors State, education: a = .4, b = .6

For the residential buildings: a = .3, b= .7

Graphs 1, 2 and 3 provide illustrations of this law.

As far as the lengths of life are concerned retained with some modifications those adopted by Gilot (1985).
Annex 1 provides a table of the average lengths of life used in the present study. All our computations are
carried on on three types of capital goods supposed to be homogeneous in terms of length of life: vehicules,
materials and buildings.

For the lodgings, the capital stock of the State (roads mainly), the schools and the harbours we did not use a
quasi—logistic curve but we supposed a linear survival function. The idea being that these equipments with a
very long length of life (80 years at least) are replaced linearly.
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To compute the net capital stock we retained Gilot's assumption of equation (8), i.e. we postulated an
exponential depreciation, implying that the capital goods give their best services in the beginning of their life.
We retained Gilot’s assumption that the degressive rate of depreciation is computed in such a way that at the
end of their expected lifetime 90 % of the equipments are amortized,

Graphs 4 and 5 present the density function and its integral for the mortality and the depreciation laws
adopted in this paper.
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Quasilog survival curves with SL=.5 and SR=.5
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Mortality and depreciation laws (lifetime 15 years)
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Survival and depreciation laws (lifetime 15 years)
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2. Reconstruction of pre—~1953 gross fixed capital formation series

The computation of the capital stock by the permanent inventory method postulated the existence of very long
historical series of investment. Before 1953, first year for which national accounts are available, the statistical
material is scarce and often of poor quality. Fortunately the weights given to pre-1953 investments figures in
the computation of the capital stock are very low and become lower and lower when we move towards the
present days.

Nevertheless we had to retropolate the investment series for the 25 sectors and the 3 types of goods back to
the middle of the XIX century.

The following procedure has been followed:

— Productive investments :

In the publications of the Groupe d'Etudes de la Comptabilité Nationale (1961) we can find information on
the development of productive investments in buildings, vehicules and other materials for the period 1948~
1953.

Before 1948 nothing is available until the group for "Kwantitatieve Economisch Geschiedenis” of the
Katholieke Universiteit Leuven has terminated his project of reconstruction of retrospective national accounts.

Meanwhile we have used the growth index numbers published by Mairesse (1972 pages 50-51) for the French
industry to retropolate the productive investments in buildings on the one side and in vehicules and other
materials on the other side. Clearly the medhod is crude but for the moment no other is available and it not
absurd to suppose that industrial investment long term cycles have been roughly similar in Belgium and in
France. Moreover let us remember that past investment play an ever decreasing role in the definition of
present capital stocks,

— Investments of the State sectors (public works and education)

For these investments we have used the works of the Groupe d'Etudes de la Comptabilité Nationale (1961)
for the period 1948-1953. For the period 1929-1948 we took the growth of the extroardinary expenditure of
the State deflated by the private consumption price index. The data come from the Statistiques Economiques
Belges of the National Bank of Belgium. During the second world war period we supposed a zero growth of
these investments.

For the period 1896~1929 we adopted a growth rate of 2 % except during the first world war where the growth
is assumed to be zero. In the earlier periods we assumed a 1.5 % annual growth.

— Investments in residential buildings

From 1921 to 1953 we used the resuits of Buyst (1985 and 1986). We made the assumption that during the
wars perlods investments stayed at the last observed pre—war level, From 1896 to 1914 we supposed an annual
growth rate of 2 % and a annual rate of growth of 1.5 % in the earlier periods.

Annex 2 provides a table of the growth index numbers used for the retropolation of fixed investments, and
graph 6 shows their secular evolution.
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3. Presentation of the series

On basis of the hypotheses described here above under points 1 and 2 we built, for the 25 sectors available in
the Nationa! Accounts and 3 categories of goods for each sector, series for the gross capital stock, the
replacements of the gross capital stock, the average age of the gross capital stock, the net capital stock and the
depreciation of the net capital stock. These series constitute an homogeneous file that will be part of the
Minibank database of the Planning Bureau and will be regularly updated. The construction programs are
available and can be easily modified in order to change any of the underlying assumptions {expected lengths
of life, mortality and depreciation laws) or to improve the estimation of the pre—1953 investment series.

These series are presented in annexes 3 to 9 of the present document. In order to limit the size of the
annexes, growth rate tables provide only the average yearly growth rates between the peaks of the business
cycles.

Let us remind that gross and net capital stocks are computed on the 31st of december of each year, fixed
investments, replacements, depreciation and amortizations are flows and relate to the full year. The age of the
gross capital stock is measured on the first of January, therefore investments made during year t are included
in the capital stock of year t but intervene with an average year 0 (i.e. are not counted) in the average age of
capital of year t.
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PART II: ANALYSIS OF THE CAPITAL STOCK, ITS COMPOSITION AND ITS
EVOLUTION

The statistical material built in the preceding part completes usefully the traditional statistical information on
the flows of capital formation for it provides a picture of the accumulation and replacement processes and of
the composition of the existing stock at any period.

In section A we shall have a look at the composition of the aggregate capital stock of the nation in 1985. This
will fix the orders of magnitude. Section B and C will analyse separately the capital stocks of the productive
and the non productive (State and residential buildings) sectors.

The productive (enterprises) sector will be divided into five subsectors :

1. Open sector : aided, This covers the so—called "national sectors”, i.e. those branches of the manufacturing
industry which are heavily subsidized :

— iron, steel and non ferrous metals {this last sector should be included in the compelitive open sector
but cannot be statistically identified);

- textiles;
~ clothing and shoe;

— coal mining .
2. Open sector : competitive. Includes the rest of the manufacturing industry and agriculture.

3. Energy with the exclusion of the coal mining and the mineral oll refining industries; it is therefore restricted
to electricity, gas and water.

4, Transport and communication. Most enterprises of this branch belong to the public sector.

5. Services to households and enterprises, distribution, banking, insurance and construction.

This classification of the entreprises rests on two criteria : the degree of exposition of a sector to the
international competition, and the degree of intervention of the State. The energy sector has been identified
because of its importance in terms of capital stock. On the other hand it might seem odd to include agriculture

in the open competive sector but it is a relatively smail sector which did not deserve a cateporization of its own
in the framework of this analysis.
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A. AGGREGATE CAPITAL STOCK COMPOSITION AND OWNERSHIP

The construction of the capital stock series permits to identify three investing agents: the enterprises, the State
and the households (residential buildings). These three investors accumulate a capital stock the composition
of which reflects the type of equipment goods included in the investments (buildings, materials or vehicles)
and the survival or depreciation Jaws attached to each type of goods.

1. Composition of the aggregate capital stock

Table 1 provides a cross section picture in 1985 of the aggregate net capital stock of the nation by investing
agent and for each type of equipment good.

Table 1 : Composition of the aggregate capital stock by agent and type of equipment good in 1985,
Billions of 1980 BEF.

Type of equipment Total
Apgent Bl i % of "
. . ot g0 illions o » of tota
Vehicules Machinery Buildings 1980 BEF stock
Enterprises :
Open sector :  aided 2 157 98 257 2.5
competitive 22 497 448 966 9.2
Energy 1 105 455 561 5.3
Transport and communication 122 126 644 897 8.6
Services and construction 76 252 874 1.203 11.5
Total enterprises 222 1.143 2.519 3,883 37.1
Households 4.167 4,167 39.7
State 3 55 2.378 2.437 23.2
TOTAL
Billion of 1980 BEF 225 1.198 9.064 10.487
% of total stock 21 11.4 86.4 100.0

This table focuses on the net capital stock: this concept has been selected because it takes into account not
just the existing physical structures but the economic services they are susceptible to offer given their age.

Enterprises have been disaggregated into the five sectors described here above.

A glance at the table shows that 86 % of the nation’s capital stock is made of buildings, two thirds of which
belong to the State and residential sectors.

It should be noted that "buildings” cover as well industrial, administrative and commercial buildings as roads,
bridges, docks, and residential buildings.
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Nearly half the stock of buildings belongs to the households, the other half being distributed nearly evenly
between the State (roads, education, etc) and the enterprises. Within the enterprises sector one notes the
large share of the energy and the tertiary sectors. As far as the transport and communication sector is
concerned the buildings consists in hydraulic works, ports, and railways infrastructures.

Nearly all the stock of machinery is held by the industrial enterprises, and more specifically by the enterprises
of the open competitive sector.

The transport and communication sector holds more than half of the nation’s park of vehicules (it should be
noted that this does not include the vehicles of the households which, according the conventions of the
Belgian national accounts, are treated as consumption goods). Most industrial vehicles are in the open
competitive sector (in fact in the agriculture and food industries).

The sectoral composition which results from table 1 differs widely from the composition of the investments
flows. In this case the share of the enterprises is much more importants which comes from a higher
accumulation rate (gross investments on gross capital stock) : on the average 5.7 % against 2 % for the
households or the State. This difference in the accumulation paths is of course widely explained by differences
in the nature of the productive sector investments : less buildings and therefore a shorter average economic
life.

2. Contribution of the economic agents to the aggregate capital stock
Table 2 pives a picture accross the time of the repartion of the capital stock according to the investing agent

for the last twenty years. Figures are given for the peak years of the business cycles. Within the enterprises
the transport sector has been isolated because it contains many public enterprises,

Table 2 : Evolution of the composition by agents of the net capital stock in constant francs.

Percentages Averape growth rates
Agent e

1964 1973 1979 1985 1973/64 1985/73
Households 39 39 41 40 5.0 3.2
Enterprises 37 38 36 37 5.2 2.9
of which transport 8 7 8 9 4,9 4.2
State 24 23 23 23 4.9 3.0
TOTAL 100 100 100 100 5.1 3.0

The table reveals the remarkable stability of the repartition of the net capital stock between the various
invesling agents, although the growth has been markedly slower after 1973. One note however a slight increase
in the share of the capital stock accumulated by public investments (State and transports) and, as a
counterpart, a slight decrease in the share of the enterprises excluding the transport. This trend should come
to an end if one judges from the drastical cuts in the public investments budgets of the last two years,
reductions which can be explained by the progressive achievements of the large infrastructure public works but
mostly reflect the consequences of public austerity plans aimed at the recovery of the State finances.

The deceleration of the growth since 1973 has not affected the structure by agent of the aggrepate capital
stock but it changed considerably the sectoral structure, the nature of the capital stock and its average age, as
will be seen in the next section.
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B. THE PRODUCTIVE CAPITAL STOCK

In the first part of this section we will consider the productive sector, i.e. the total economy with the exclusion
of the State and the residential sectors. Let us remind that the productive sector is the endogeneous sector of
the Maribel model of the Planning Bureau. The second part of the section will go deeper into the analysis by
considering the five subsectors defined earlier,

1. Capital stock, factor productivities and intensity in the aggregate enterprises sector

a. Growth of gross and net capital stocks

Graphs 7 present the levels of the gross and net capital stocks while graph 8 shows the rates of growths of the
capital stocks between the 31st December of each year,
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A first glance at graphs 7 gives the following indications:

In all categories of capital goods the gross capital and the net capital stock have been growing at a similar
path until the beginning of the years 70. Then the growth of the net capital stock has been markedly
slower implying an increasing gap between the gross and the net stocks.

It is a normal consequence of the slowing down of the capital accumulation process that occured at the end
of the sixties. Past investment continue to survive but become older and produce less services as seen from
the evolution of the net capital stock.

This evolution is mostly dictated by the investments in buildings which constitute the most important share
of the capital formation. The "materials” have known the same slackening in the beginning of the
seventies but have recovered and since the end of the seventies both  capital stocks of these types of
equipments know a fast growth. It is an important phenomenon which reveals a change in the nature of the
capital accumulation process.

The trend of the gross and net stocks of vehicules is more shaky and probably more affected by short
term fluctuations than the other two categories. At the end of the period there is a marked slowdown of
this type of capital, a phenomenon that asks further investigations at the level of the transports sectors.

Graph 8 reveals three periods of capital accumulation : slow growth in the fifties, high sustained growth in the
sixties and dramatic slackening in the beginning of the seventies followed by a declining path. Since about
1975 the net capital stock is growing slower that the gross one which again is the reflect the ageing of the
structures. In the disaggregated analysis it will be seen that these cycles are more pronounced in the open
sectors.

~H B0
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b. Average age of the gross capital

Graphs 9 shows the average age of the different categories of capital goods in the aggregate productive sector.

At the aggregate level a strong capital accumulation has continuously reduced the average age of the capital
until 1975, then we observe a process of ageing of the stock. It is very largely due to the trend imposed by the
investments in buildings and one must note that this tendency is not present in the stock of machinery. There
the ageing of the capital stock seems to have come to an end around the year 84 and afterwards the average
age is slighty decreasing,.

Graph 9

Average age of the productive gross capital stock

— Buildings ammm  Vehicles

===  Machinery @EmD  Total

17.75
'\__'\-‘

15.75
\
13.75 e~ el

11.75

R I

9.75

7.75

5.75

3.75
1955 1960 1965 1970 1975 1980 1985

— 24 -




¢. Replacement and depreciation

Graphs 10 and 11 show the implicit rates of replacement and depreciation resulting from the computation of
equations (1) and (5) reexpressed in the form

r,=(KB__ -KB +IB ) /KB _ (11)

1
and
dt=(KNg-1_KN1+IB1)IKN1-1 (12)

with r and d the yearly replacement and depreciation rates resulting of the combinaison of the hypotheses on
the mortality and the depreciation of the equipment goods and the rythm of the capital formation.
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Graph 12 shows the trends of the productivity of labour and capital {the reciprocal of the capital output ratio)

d. Factors productivities and capital intensity

while graph 13 presents what looks like an irreversible trend of subsitution of capital to labour.
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Labour productivity and capital intensity have been computed with two different concepts of labour :

the traditional available data on employment (see Bureau du Plan 1984) and a corrected series transforming
these data into "equivalent full time employment” (See Bogaert, de Biolley, Tollet 1987) by taking into
account part— time employment, This last series, called "corrected” on he graphs is of course more relevant

but is only available at the level of the aggregate productive sector.

Graph 14 and 135 show that there are important accelerating and decelerating moments in these trends. The
accelerations of the capital intensity are clearly in phase with the inflationnary pulsions of the economy.
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2. Sectoral analysis

Descending at the level of the five subsectors we have defined the analysis of the data will bring forward the
following considerations:

- Since 1973 capital stock is growing in the tertiary sectors while it is declining of stagnating in the open
sectors.

— In all sectors and notably in the industrial ones, with the exception of the energy, there is clear trend of
increasing mechanisation (i.e. greater relative share of machinery in the capital stock).

~ Until 1973 a rapid accumulation implies the permanent modernization of the equipments in all sectors.
After 1973 the degree of modernization declines everywhere but especially in the energy and open sectors.
Simultaneously the average age of the stock increases.

— Capital productivity is relatively stable in all sector until 1973, afterwards it increases in the open
competitive and in the energy sectors while it decreases rather sharply in the services,

Graph 16 gives an immediate illustration of the first two propositions.
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a. Increasing importance of the tertiary sector since 1973

Until 1975 the share of the net capital stock of the tertiary sectors in the total capital stock remains around 48
% but then it increases to reach progressively 54 % in 19835,

This reorientation of the productive capital, first towards the services sectors, then towards the transport and
communication (especially harbours) sector, can be explained by the the quasi stagnation or even the
reduction (in the case of the aided open sector) of the industrial capital stock since 1973, while the capital
stock in the services activities went growing according to its past trends.

The share of the energy sector has been increasing until 1979 due to the nuclear programs and is stabilized
since the termination of the first phase of these programs (1979}. '

Table 3 resumes these considerations

Table 3 : Structure and sectoral growth of the enterprises’ capital stock

: Average yearly
Sector Structure in % erowth rate
1964 1973 1979 1985 1973/64 1985/73
Open sector : aided 13 10 7 7 1.8 -0.2
competitive 28 30 27 25 6.1 1.3
Energy 12 13 15 14 7.0 3.5
Transport and communication 20 20 21 23 4.9 4.3
Services and construction 28 27 30 K} 5.1 4.0
TOTAL enterprises :
In % 100 ico 100 100 5.2 2.9
In Billion BEF of 1980 1.744 2.756 3.378 3.884 - -

b. Increasing mechanisation of the equipments since 1973

The evolution of the rate of mechanisation, i.e, the share of machinery in the total net capital stock, for the
apprepale enterprises sector and the five subsectors is plotted on graph 17,
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Graph 17
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This graph shows that the evolution of the aggregate curves hides larges sectoral differences in levels and
tendancies.

The level of mechanisation is much higher in the industrial sectors (between 40 and 55 % of the capital stock
on the average), and in particular in the aided open sector, than in the services and energy. The slopes of the
trends are also very different, the ascending trend in the industrial sectors being much steeper than in the
services. Moreover after the beginning of the years 70 there is a clear acceleration of the rate of
mechanisation in the industries. Two factors must be held responsible of this development :

— since the first oil shock, a change has occured in the way of transmission of technical progress which
requires more and more mechanisation while earlier, in the golden sixties for instance, industrial technical
progress was mainly introduced through the installation of industrial structures with increasing returns to
scale (e.g. in the automobile sector);

— the decline of the aggregate demand has been accompanied by a stowing down if not the suppression of
capacity investments, which have usualily a high buildings content; it has been the case in most traditional
industrial sectors such as iron and steel or textiles.

In the tertiary sectors the trend of mechanisation is very low but keeps its path even during the low growth
periods following 1973, This means that here also the contents in buildings of investments programs have
been more affected than the contents in machinery. The introduction of information technologies which
appeared after 1973 may contribute some explanation to this evolution.

The energy sector is characterized by a very low coatent of machinery (which reflects the huge content in
buildings of the electric, particularly nuclear, plants), which fluctuates around 19 %.
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c. Since 1973 decline in the speed of the modernization of the equipments

Graph 18 provides the evolution of the degree of modernity of the capital, defined as the ratio of the net to
the gross capital stock. According to our hypothesis capital goods have a physical life which exceeds their
economical one. The "degree of modernity” ratio computed here represents the share of the physical assets
hold by a sector which is still economically usable. It is clear that in the phases of rapid capital accumulation
this share increases while in the declining investment periods there is on the contrary a growing proportion of
obsolete capital goods. The degree of modernity therefore gives an indication on the renovation of the
structures, its decline meaning that some structures are not renewed.

There is a relation between the evolution of the degree of modernity and the average age of the capital but not
between their levels. Indeed when the ratio of the net to the gross capital stock increases it implies a
diminution of the average age of the gross capital stock, but a sector with a younger capital stock can have a
Jlower degree of modernity than a sector with an older capita stock because the age of the capital stock also
depends on the type of goods entering its composition.

Therefore to complete the picture, graph 19 provides the average age of the sectoral and aggregate capital
stocks.

Graph 18
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Graph 18 suggests the following observations:

— The level of the degree of modernity is the highest in the energy sector, then come the services sectors, and
it is the lowest in the industries; this reflects only the proportions of capital goods in the various sectoral
capital goods.

-~ 30 -




~ In all sectors the degree modernity has been growing or stable until 1973-1975 and in all sectors it is

declining since that period, except in the transports and communication where it has been growing until
1982.

The decline in the degree of modernity has been very sharp in the industrial and in the energy sector. In
the aided open sector a stabilisation occured in 1981, in the competitive sector the curve seems also to
stabilize but not in the energy sector, which is to be attributed to the regression of investments in the
production of electricity since 1982,

Graph 19
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Graph 19 completes the picture and calls for the following comments:

— In all sectors, except the energy, the capital stock tended to be ever younger until 1973-1975, and to

become older after that period.

It is striking to note that the evolution of the average age in the open competitive sector and in the other
services was stricly parallell until 1974, but then the average age of the industrial stock grew much quicker
than that of the services sector, even bypassing it in 1982, Since 1984 the youngest average capital stock is
to be found in the services. This reflects the fact that investsments have been much more affected by the
decline of the global demand in the industrial sectors than in the services ones. We shall see in the next
sections the implication of this on the capital-output ratios.

The aided open sector (or the national sectors) has an traditionally old capital stock relatively to the other
sector. Like all sector its age has been decreasing during the fifties and the sixties but this process ended as
early as 1966 to become more erratic in the subsequent years and to be followed by a impressive increase
since 1975. Since 1977 this sector has the oldest capital stock of the whole economy; a stabilization of the
ageing process seems to occur in the last periods.
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d. Divergence in the evolutions of the capital productivity of the open and the sheltered sectors since
1973

Before analysing the movements of the factor productivities and the trends in factors substitution it is
worthwile to note the huge differences in the level of the capital intensity in the various sectors. Graph 20
illustrates this for some selected years and in annex 10, the reader will find, for every year and for a
disaggregation of 17 productive sectors, the amount of the net capital stock per occupied person. This gives
an indication of the average investment required to create 2 job in a given branch of activity. Sectors which
require the smallest capital per job (less than 1 million of francs of 1980 in 1985) are the services (including
the construction), directly followed by the activities of the open. Transport and communication have a much
higher ratio of capital to labour, more than 4.5 million francs of 1985 per person. The energy sector (in fact
electricity) which had a stable employment for 30 years and a growing capital stock reaches in 1985 the
skyrocketting amount of 17.5 miltions of 1980 francs per worker.
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These aggregation hide some important differences in particular in the open sectors where two kinds of
subsectors emerge: industrial processing activities which are highly capital intensive with a capital per person
around 3 millions : chemicals, iron, steel and non ferrous, glass and cement, and the other industries with
capital per person very close to that of the services : metal products, clothing, textiles, wood, paper, food and
tobacco,

Graph 21 presents for the aggregate enterprises and the five subsectors, the evolution, in level, of the capital
productivity. Table 4 gives, for these indicators and the labour productivity, the average yearly growth rates
between 1964 and 1973 and from 1973 to 19835.

Graph 21
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The striking fact emerging from these data and charts is the difference of behaviour in terms of productivities
and capilal-fabour substitution of the industrial (non energetic) and the services sectors.

During all the period under review labour productivity is growing at a much faster rythm in the industrial
sectors than in the services; after 1973 its growth is reduced in all sectors but much more in the services than
in the industries, increasing therefore the productivity differential between the two types of sectors.

The productivity of capital used to be rather stable before 1973, quasi constant in the open competitive sector,
slightly negative elsewhere (with the exception of the energy). Since 1973 it remained stable in the industry
but decllined very sharply in the services sectors. This impressive increase in the services capital output (see
chart 22) ratios comes from the fact that after 1971-72 the drop in the industrial investments has been much
sharper than the decrease in the investments in services. This can be attributed to two causes:
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Graph 22
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—~ The services (including construction) sectors have not been hit by the crisis as early as the manufacturing
industries more exposed to the aleas of international competition,

~ The composition of the investments is much less "buildings intensive” in the industries, allowing for more
rapid adjustments. On the other hand it is very likely that many started investments in bank agencies and
various office buildings, planned before the crisis, could not be cut when they revealed unjustified by the
changed growth prospects.

Capital-labour substitution remains fairly sustained in all sectors after 1973, even where capital productivity
declines sharply. In the absence of higher production growth this situation might bring an excess of capital
and put a pressure on profits because of ever increasing fixed costs.
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Table 4 : Sectoral factor productivities and intensities

(in per cent)

Average yearly

Growth rates

Sector 1973/1964 1985/1973
Open sector : aided Q/L 4.7 3.9
Q/K -0.1 -1.1
K/L 4.8 5.1
Open sector : competitive Q/L 6.6 4.3
Q/K 0.0 0.7
K/L 6.2 14
Energy Q/L 9.0 5.5
Q/K 3.1 1.7
K/L 5.7 3.7
Transport and communication Q/L 3.1 1.4
Q/K -0.6 ~3.0
K/L 3.7 4.5
Services and construction Q/L 2.9 0.5
Q/K -0.4 -2.5
K/L 3.4 3.0
Total enterprises Q/L 4.4 2.2
Q/K -0.4 -1.2
K/L 4.9 3.5

Q/L: Labour productivity

Q/K: Capital productivity, reciprocal of the capital-output ratio

K/L: Capital intensity of capital per head

The energy sector deserves a separate comments owing to its peculiar characteristics: it is by far the most
capitalistic sector and also the one with the highest growth of labour productivity during all the period. The
decline of the capital productivity after 1973 is easily explained by the difficulty tc adapt the very heavy capital
structure to the fluctuations of demand but, surprisingly, this adaptation seems to have occured much better
than in the services sectors while, a priori, one could have expected a built—in tendency to over accumulation

ol capital in the energy sector.
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C. CAPITAL STOCK IN THE STATE AND RESIDENTIAL SECTORS

Residential buildings, roads, harbours, etc... form together about 70 % of the national stock.

Nonobstanding this relative importance we will be very brief in describing these sectors.

Graphs 23 and 24 give for these two sectors the evolution of the stock and of the average age.

Graphs 23 shows clearly the important inflexions brought in the evolution of the stocks by the dramatic cuts in

public and housing investments of the last years.

Graphs 24 shows the effect of this on the average age of the stock. It is particularly important for the
residential buildings, the average age of which has been increased by more than three years between 1979 and
1985, while it had remained stable between 1965 and 1979.
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It should be noted here that the average age of the capital stock is a different concept from the average of the
residential buildings such as computed from the census, The average age of the capital stock is based on
investment series in constant prices (and not unit lodgings) which include a quality index and give more weight
to a modern house with central heating, sanitary confort and thermic isolation than to a 1910 worker's
dwelling. On basis of the 1981 census, and making a reasonable assumption on the age of the buildings
erected before 1919, the average age of the existing buildings should around 42 years. The fact that the
average age of the stock of capital of the residential sector is about half this figure is not inconsistent due to
the difference of quality, and therefore of weight in the stock, of old and new buildings and due to the fact
that old buildings have been renovated, transformed and maintaind. These operations are investments which
reduce the average of the stock but do not affect the age of the building.

- 37 —




CONCLUSIONS

This paper was concerned with the construction of consistent, and updatable, capital stock series based on the
available investment statistical data and the permanent inventory method.

The main purpose of the exercise was to provide missing data to the models builders but even before their
incoporation in econometric models and more refined analyses these new data proved instructive.

The preliminary analysis carried on in this paper permitted already to point out some significant evolutions in
the structures of the productive sectors of the economy, In particular it has been noted that around 1973 a
major break occured in most trends; after that period the saillant features are

— In all sectors a change in the nature of the capital stock is observed with a decrease in the share of the
buildings and an accrued mechanisation.

— With few exceptions the age structure of the Belgian capital stock is getting older.

— There is a sharp contrast between the industrial sectors and the services sectors: labour productivities
differentials increase and capital productivity decreases in the services. This evolution should be a cause
of concern as the sheltered sectors, confronted with excessive capital costs and inferior labour productivity,
might restore their profitability by reducing their employement or by increasing their output prices at the
expense of the production costs of the open sector.

The capital stock of the state and the park of residential buildings are getting significantly older since the
beginning of the eighties due to the fall in investments. This seems particularly important in the residential
seclor where the average age of the park is increasing impressively to reach figures not observed since the
beginning of the fifties.

These comments look rather gloomy but the figures for the last two years, tend to show that a restructuration
and renewing process of the capital stock is progressively taking place, at least in the open competitive sectors.
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ANNEXES

Annex !. Expected lengths of life per sector and type of capital good

Annex 2. Growth index numbers used for the retropolation of fixed capital formation series
Annex 3. Gross capital stock : absolute figures from 1953 to 1985

Annex 4. Gross capital stock : growth from peak to peak

Annex 5. Net capital stock : absolute figures from 1953 to 1985

Annex 6. Net capital stock : growth from peak to peak

Annex 7. Replacements of the gross capital stock : absolute figures from 1954 to 1985
Annex 8. Depreciation of the net capital stock : absolute figures form 1954 to 1985
Annex 9. Average age of the gross capital stock on January 1 : absolute from 1953 to 1985

Annex 10. Net capital stock per occupied person
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