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I, FIBLD OF RESHARCI

1.1, In general

The developing countries face many serious problems in
their efforts for economic development. Some of these
problems are over~population,;/ the continuous high rate of
population growth, unemployment and population movements
wlithin the countries which are mainly movements of the
economically active population from rural to urban -industrial-

2
areas.

On the other hand, one of the main aims of economic de-
velopuent is to take care of the employment needs of popu-
lation, i.e. to maximize employment. Therefore the analysis
of industrial employmenté/ and its projections in the coming
years will provide the quantitative aspects of these needs,
the factors that affect them, etc. in the past and in the
future. Furthermore, the quantitative measurement of industrial
employment demand in conjunction with labour supply, population
growth and expected economic development, will help policy
makers to formulate the indicated policy for the employment

. -

1/ It is considered that over-population exists in a country
and in a given level of economic development, if the less
number of inhabitants of this country would provide a bet-
ter standard of living for the remaining population, In
other words,we speak about over-—population when per capita
income increases as population decreases. Furtihermore,
over—-population creates employment problems in the develop-
ing countries. These employment probleus are: the cyclic~
al or Xeynesian unemployment and technological unemployment.
Kanelopoulos, A., Iconomic Development. Vol. I, Athens,
Greece; 1966. pp. 302-304.

g/ Urbanizacion and the increase of earth's population are the
two most important trends which are ascertained in the
United Nations Demographic Yearbooks in the last decades.
The urban population of most of the couniries -—developed
and develcping- was doubled in the period 1940-1970.

3/ The quantitative analysis of employment demand in manu-

facturiag will aiso help economists to make models. These

mnodels will embody the basic factors of employment demand
and will yield predictions as regards the expected develop=-
ment of employment demand in the future on a scientific
basis.
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problem as a whole and for national income. In this project

we will investigate employment demand in the manufacturing

sector of the economy, i.e, indirect employment demand or

derived employment demandi/ based on- the demand for com-

~modities produced by industries which as it is known attempt

to maximize their profits.é/

As regards population movements from rural *to urban oreas

.~internal migration~ which, as we said, are movements of agri-

‘cultural labour force—/ towards manufacturing, are mainly

caused by employment demandq/ in this sectoxr of the economy,
the level of wages, etc°~/ These changes in the allocatlon

'Qf labour force from rural to urban areas refer also to the

occupation, i.e. to the kind of work performed by the indivi-

duals, etc., Thus, an analysis of employment demand in manu-

facturing, the size and the structure (by age, sex; kind of

- work, etc.) of the population movements which have taken place

in a sample period will allow us to estimate the employment

opportunities that have been covered by the population in-

flows from rural to industrial-urban-areas in this period of

.time,

va

5/

There is also the demand for personal services as this

-usually happens in the tertiary sector of the economy and

thils demand is really an aspect of the general theory of
consumer'!s behaviour.

For this reason, industries are guided in demand for

factors of production as it is the factor of labour, whose
successive units yield smaller additions to receipts from
product sales.

The terms "lebour force® and "economically active population”
are used with the same meaning in the present work and it is
divided into agricultural, service and industrial labour
force in accordance with the three sectors of the econony.
¥Yor employment determirnation, demand for employment is
consldered to be the most important factor compared with

the other factors combined. Lester; R., Shortcoming of
Marginal Analysis for Vage-imployment Problems. Edited by
Smith, 0. and Mc Cormic, B., Baltimore, U.S.A,, 1968. pp.
34-36.

‘Athanassiou, S., Urbanization and Industrial Development in

Lat}pmAmerlggq,Countrweso U.N. Latin American Demographic
Centre {CBLADE), Series A, N° 125, 1974, Santiago, Chile.

In this study, simple modeils have been developed as regards
the urbanization and the factors that affect it. The im-
portance of the employment demand factor has also been as-
certained empirically in the case o0f urbanization of Chilean

population.
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Finally, the estimations of employment opportunities covered

by population movements that, of course, will consist of &

part of these movements, will help us to predict the expected
population movements which will be caused by the over-all indus-

trial development.

1.2, Aims of the study

In the previous section, we gave a general view of the

problem, industrial employment and internal migration, that
will be investigated in this study. Here we will define the

nain aime of the study which can be summed up as follows:g/
a) As regards industrial employment

i) Analysis of development of employment demand in
manufacturing industries as a whole and in each
branch., This analysis will be based on time series
and cross-~section data.

ii) Formulation of industrial employment demand functions
based on economic theory and the related empirical
research as well as the specification of these
functions. This specification will refer to a more
satisfactory investigation of the functional relation-
ships between employment demand and the factors that
will be considered as determinative ones in each
case of the enmpirical analysis. -

iii) Estimation of the emnployment demand functions on the
basis of the empirical data (censuses or samples).
This estimation will be made by applying the tradi-
tional method of Ordinary Least Sguares,

iv) Making forecasts as regards the development of in-
dustrial employment in the future years on the basis
of the formulated models —equations- and the expected

development of the determinative factors.

9/ This study will refer to some Latin American countries,
The selection of the countries that will constitute the
sample for the execution of this research, will be made
on the basis of the available statistical data which are
reguired by this research and the over-all research
programmc¢ of the Centire.,
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b) As regards internal migrations

i) Determination of that part of industrial employment
demand which has been covered by population inflows
from rural to rural -industrial- areas in the sample

period,

ii) The estimation of that part of employment demand
which is expected to be covered by internal popu-
lation movements in the post-sample period in con-
junction with, of course, the population development

of industrial -urban- areas,

Purthermore, the analysis and the estimation of industrial
employment demand, apart from its size (number of employed

persons) will refer to:

i) the structure by age and sex of employment
ii) the classification of employment from the point of

view of production workers, overhead workers, etc,

Finally, this analysis and estimation of industrial
employment demand will be extended to those geographic areas
where a great number of industrial units is concentrated. A
similar to the aforementioned classification will take place,
of course, for that part of internal migration which has been

or is to be covered by industrial employment. .

1.3, Usefulness of the study. Its structure

It is known that the over-—all economic development of the
country is one of the main objectives of all the efforts made
by all the countries regardless of their economic progress and
their socio—-economic standards of living. Speaking broadly,
economic develcpment means industrial developmeat and conse-—
quently it is & problem of the greatest importance for the

rapid economlc development of the developing countries.lg/

127 This is because  the per capita income is at low level and
the industrialization is at the first stage. Furthermore,
these countries desire to reach their economic development
and the entry into the area of the developed countries the
most rapidly possible,.
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In the general part of this Chapter, we sald that the
unemployment problem of developing countries is also one of
the main problems for solution, On the other hand it is known
thaet industrial development creates more opportunities of em~
ployment and thus it contributes to the solution of the afore-
mentioned problem‘ll/ Furthermore,; the industrial employment
demand as it has been proved consists of one of the main deter-

12/

Consequently, the usefulness of the investigation of industrial

minants of population movements towards industrial areas.

employnent demand in conjunction with internal migrations that
are absorbed by employment of the modexrn sector of the economy
in the developing'countrieslé/ becomes evident from this gen-
eral point of view.iﬁ/ More specifically, the estimation of
the employment demand functions empirically will give us a
picture of the over-all development of industrial employment
in a sample period as well as the factors that affect it,
Furthermore, we will be able to predict the development of
industrial employment in the coming years on the basis of
statistical data obtained in the past as well as the expected
development of the determinative factors. Thus, we will know

the behaviour of employment in the industrial sector in the

;l/' The per capita income of industrial areas is also greater.

12/ Athanassiou, S., Urbanization and Industrial Development
in Latin American Countries, United Nations Latin American
Demographic Centre (CELADE), Series A, N° 125, Santiago,
Chile. pp. §5-97.

lé/ They are making great efforts for the purpose of their
further industrial developuent and their internal migra-
tions are a serious probvlew for solution. DMoreover, in
spite of the high average growth rates of some of the
salected countries in a period of time, unemployment at
the end of this period is higher than at the beginning
and consequently the employment problems in the countries
with high growth rates is also of the saue great importance.

li/ The study of employment demand in manufacturing increases
more due to the economic depression that is being experi-
enced by nearly all the countries in recent years as a
consequence of the rise in petroleum's price. If these
circumstances will continue, then the development in the
field of incdustrial labour, employment, unemployment,
wages, etc. cannot be expected with a sense of satis-
faction in the coming years.
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sanple and post-sample period in certain developing countries
as the Latin American countries are, whose characteristics are
high population growth rates, limited capacity of manufacturing,
the bulk of labour force employed in the agricultural sector,
population movements from this sector to industrial areas, and
gh employment or underenployment rates.lé/ The acknowledge-
ment of industrial employment behaviour in the past and in the
future and the various factors dete mining industrial employ-— )
ment emand of course, will be considered useful for plannerslé/
and policy makers as regards industrial development; employ—

ment, etc,

On the other hand, the determination of that part of the
emigrants which entered to the manufacturing industries and
the knowledge of the expected internal migrations which will
take place for coverage by the industrial employment demand
in the coming years, consists of data of a particular value to
those who are engaged in the coordination of all the indicated
economic measures for the achievement of the targets of econon-

ic plans and the exercising of economic policy.ll/

15/ The increase of employment and underemployuent brings a
more unequal income distribution,; which is also a charac-
teristic of the developing countries.

lé/ A1l the Latin American countries have long-—tera economic
plans in develodwment whose objectives are the maximization
of national inconme and of employment. Therefore such data
regarding industrial employment —which is one of the main
factors of these plans—; internal migrations, the expected
absorbing capacity in labour of manufacturing, i.e. the
needs in labour of manufacturing in the future, etc., are
required and they are very useful for making economic plans,

;1/ This will also help the population policy makers. They can
use migration as a means for cancelling out national in-
crease of over—population (Price, C.y Migration as a Means
of Achieving Population Targets, Seminar on Demographic
Research in relation to Population Growth Targets. 3-~9
April 1973, University of the Vest Indies, St. Augustine,
Irinidad and Tobago, 1973. pp. 7C-71l. Furthermore, indus-
trialization, with the accompanying increase in the urban
population is one wf the factors making for a decline in
the birth rate (Ovsienkan, V,,Infilucnce of Scecial and
Leonemic Facteors on Dexographic Characteristics. United
Nationrs World Population Conference, 1965, United Nations,
New York, 1967. pp. 90-91).
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The present study consists of ten chapters. In the first
chapter we give a general picture of industrial employment
demand and internesl migrations. In this chapter we describe
the aims of the study, its usefulness and the countries which
will constitute the sample for the empirical analysis of the
problem examined as well as the sources of statistical data.
In the second chapter, we analyze the development of indus-
trial employment and internal migration towards industrial
areas and mainly of the part of internal migrations absorbed
by industrial development for those countries which will cons-
titute the sample of general applicability of industrial en-
ployment demand functions., In this chapter we will also give
the sitrucitural changes of output; population and supply and
demand for employment in the sampling pexriod 1961-1971 as well
as the development of some other economic magnitudes related

to employment demand and internal migrations,.

In the third chapter; we will refexr to the theoretical
consideration of employment demand. The problems of specifi-
cation and estimation of employment demand functions in manu-
facturing are included in the fourth chapter. Furthermore, in
the fifth chapter we realize the empirical analysis of the en-
ployment demand equations in manufacturing and the testing of

statistical significance of the equatiions estimated,

l.4. Sample period; choice of some Tatin American countries
for empirical analysis of the subjects examined and sources
of statistical material used

This study as defined by its purposes, will cover the
period from 1960 to 1971 inclusive. Thereafter the end of this
period (1971), important statistical data concerning industrial
employment, value-added, price of labour, etc. for some of the
countries involved are not available, Moreover, the effects
of international or local events that took place in some of
the selected countries in the period out of the sample, will
not allow us to use the statistical data for empirical analysis
and for comparative purposes from the point of view of their

reliaebility. On the other hand, significant changes occurred
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in the structure of output, in manufacturing and in the
supply and demand for employment in the period 1960-71 while
the internal migrations of these countries experienced an up-
wards trend in the above period. Pinally, time series of
twelve observations can be considered satisfactory for the
statistical analysis of an economic phenomenon as it is in-
dustrial employment in the present study. Our intentions for
the choice of the countries that will consist of the sample
for study are to include those countrieslé/ which§ i) have a
degree of industrialization and urbanization at a high level;
ii) have an average growth rate over than the average rate of
all Liatin American countries as a whole; iii) have a surplus
of labour force; iv) have experienced structural changes in
population and in output and whose industrial employment
demand has followed an upwards trend in the sample period
1950~70. Based on these characteristics the countries select-

ed for study are Chile, Venezuela,

The sources of statistical material about the demographic
and economic magnitudes which are involved in this study are
the official publications of the following organizations and

institutions:

~ United Nations (Yearbook of National Accounts Statistics, etc.)

~ Economic Commission for Latin America, United Nations (Sta-
tistical Bulletin for Latin America, etc.)

- Latin American Demographic Centre, United Nations (Demographic
Bulletins, etc.)

18/ The Latin American countries have also a high rate of pop-
ulation growth, unequal distribution of income and they
are capltal-importing counitries,

;g/ The average annual rate of growth of the gross domestic
product was 5.3 percent in the period 1960-70 for all
Latin American countries as a whole and this rate showed
& slight increase (4~6 percent) if we compare with the
previous decade 1950-~60 (U, N, Feonomic Commission for
Latin America, Jconomi: Survey of Tatin America, 1970.
Tnited Nations, New York, 1970. pp. 9-11).
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— International Labour Organization (statistical Yearbooks,
Projections of labouxr force for Latin America, etc.)

— Institutions of National Statistics of the selected coun-
tries (Yearbooks, surveys, etc.)

~ Centres of economic planning in the selected countries

(Yearbooks, research, etc.)

In spite of the efforts made for the collection of
detailed and completed statistical data as they are required
for the present study, however, these have not been obtained
satisfactorily for some countries, Therefore, the limitations
to the present study imposed by the statistical data are
heavy as they will appear in the empirical analysis of the
subject examined.zo

gg/' These limitations increase more due to the fact that
some indices used or quantitative expressions of somne
demographic and economic variables vary considerably in
the degree to which they are comparable between the same
time series of different countries and in few times,
between series of the same country,
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2. OVERVIEW OF THE STRUCTURE OF THEZ ECONOMY, DEVELOPMENT OF
POPULATION, INTERNAL LIGRATICNS AND CHANGES IN
LABOUR FORCE FOR THE SELBECTED COUNTRIES

2.1. Introduction

In this chapter the main characteristics of +the econony
will be given as well as the development of some economic and
demographic magnitudes used in the present study of the selec~
ted countries., Thus, the sectoral structure of output and its
development during the sampling period 1960-1971 will be referr—
ed to. The development of some economic variables which may
consist of the determinants of industrial employment demand
will also be referred to,i/ Furthermore, the changes in pop-
ulation and internal migrations towards the urban-industrial-
areas of the countries will be described. PFinally the develop-
ment of supply and demand for employment and mainly in the
modern sector of the economy will be analyzed, Thus; on the
one hand there will be a clear picture of the economic and pop-
ulation situation of the selected countries for study and on
the other hand,; %the development will be known of some of the
main economic and demographic features of these countries in
the past period, whose investigation will play a vital xole in
the over-all study. To obtain the aforementioned picture and
to analyze the development of these main variables,; descriptive
statistics will be used, that is,; the indicated statistical
tables which will be made on the basis of censuses or surveys
data.

2.2, In the case of Chile

2.2,1. Sectoral performance of output

The economic growth of the Chilean economy was 4,44 per-
cent in the period 1960-1972., This rate of growth is at the

same level as it was in the previous decade, 1950-1950 (4.58

17> It is probable that for some economic or demographic mag-
nitudes thelr definitions or some elucidations may be
required as regards their guantitative expresions, the
indices used; etc.This, of course, will be done in this
chapter during the description of these variables.



Table 2.2,1.1.

THE DEVELOPMENT OF GROSS DOMESTIC PRODUCT, ITS COMPOSITION AND RATE OF GROWTH IN MAJOR
SECTORS IN THE PERIOD 1960~1972

(In million Escudos
at.1965 prices)

Years Avérage rate of

n, : -_ : rowth %
/ : g
n Sector - - . - .
S 7 ' e 1960~ 1966~ 1960-
1960. 1962 1964 1366 1968 1970 1972 1966 1972 1972
1. Agriculture 1625 1 645 1 827 1929 2 114 2 069 2 049 2.90 1.01 1.95
Index of change 100.00 101,23 112.43 118,71 130.09 1l27.32 126,09 :
1:4 . _ 11.56  10.50 10.68 10.04 10.44  9.54 8.65
2, Industrialg/ 5 499 6 611 7 315 8 155 & 464 9 068 10 103 6.79 3.63 5.21 1
.Index of change 100,00 120.22 133,02 148.30 153.92 165.23 183.72 - "
24 39.11 42.18 42,78 42.43 41.82 41.89 42.65 ™
3. Services 6 935 7416 7 957 9137 9 663 10 536 11 557 4,70 3.96 4.33
Index of change 100.00 106.94 11l4.74 131.75 139.34 151.93 166.36
3:4 4 49.33  4T7.32 46,53 47.54 47.74  48.57 - 48.70
4. Gross domestic _ : '
product 14 059 15 672 17 099 19 221 20 241 21 691 23 689 5.35 3.54 4.44

Index. of change 100,00 111.47 121.62 136.72 143.97 154.29 168,50

e s Ly s o A — = ——— —

Sources: 1) Oficina de Planlficacidn Nacional, Cuentas Nacionales de Chile 1960—1971.;Santiago,
ii) Oficina de Planiflcacién Nacional, Cuentas Nacionasles de Chile 1965-1972. jBentiago,
1974. -

*/ Ineludes mining and quarrying; manufacturing, construction; electrlcity,'gas, water ﬁﬁd
gsanitary services., -
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percent) but it is less than the target set by international
organizationsg/ FPurthermore, the rate of economic growth (4.44
percent) is more than twice above the population growth and
consequently, per capita average annual rate of growth is above
2.1 percent in the period under consideration. Thus, per capita
income,é/ which is also used as a measure of the degree of economic
growth of the country was US$ 590 in 1972 and from this point of
viewy, Chile can be considered to be a developing country.i/ The
average rate of per capita growth was 2.1 percent in the afore-
mentioned period (1960-1972)., Referring to sectoral performance

of Gross Domestic Product (GDP,in.table 2.2.1.1. it is observed
that.at the end of the sampling period (1972) it had increased

to 68,50 perccnty; the greatest income being experienced by second-
ary production (83.72 percent) and the lowest one by primary

production (26.09 percent). Secondary production increased its

g/ The international development strategy provides that the rate
- of growth should be at least 6 percent for the developing

countries, But in this case it is worthwhile mentioning the
conclusion of the United Nations Economic Conmission for
Latin America that the rate of growth of G percent cannot be
considered high enough for Latin American countries as a whole
to overcome the serious socio~economic problems. (United
Nations, ECLA. Economic Survey of Latin America., 1970).
United Nations, New York, 1972. p. 3.

2/ Per capita income is the most suitable indicator for measur-
ing the degree of economic growth and it is used for inter-
national comparisons between countries as regards the level
of their economies, (Kanelopoulos, A., Economnic Development,
Vol. I, Athens, Greece. pp. 105-106 and TENPO, General
Blectric's Center for Advanced Studies, Population Growth
and Fconoumilc Development, California. pp. 1-2.

i/ According +to this main indicator of the degree of economic
growth, developing countries are considered to be those ’
ecomomies whose per capita income does not exceed 25 percent
of the corresponding per capita income of the United States.
(Kan;lopoulos, S., Economic Development, op. cit. pp. 105-
1074)s
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share in GDP from 39.11 percent to 42.65 percent while the agri-
cultural one showed a slight drop from 11l.56 percent, The ter-
tiary sector had experienced an increase 0f §3.72 percent in the
same period., The rate of growth of secondary production was 6.79
percent in the first sub-period (1960—66) while in the second
sub-period (1966-72) it was 3.63 percent. Table 2.2.1.1l. gives
more details as regards the development of gross domestic product
(GDP) and its structural changes during the period 1960~-72. As

& conclusion, from the examination of output,; its development

and its sectoral changes in the period 1960-72, we can say that
the structural changes of output, in conjunction with the rate

of growth of primary aend secondary production can be considered

in general as favourable points of Chilean economy.

2.2.2, DPopulation develcpment and internal migrations

The last -two population censuses were conducted in 1960
and 1970. The total population of Chile in accordance with
the 1970 census was 8 853 thousand inhabitants and it had in-
creased in more than l.4 million people in the decade 1960-~70,
i.e. 1.97 pexrcent per annum on the average. Based on the pop-

2/ the Chilean populationg/

ulation estimations made by CELADE,
reached 9 715 thousand inhabitants in 1972 and consequently,

the average annual rate of population growth was 2,09 percent

in the period 1960-1972 which can be considered high. The pop-
ulation structure by age and sex has not changed between the two
census years 1960 and 1970. Thus, for the sexe8 it can be said
that they are evenly balanced with a surplus of women and for
the distribution by age, the population can be considered normal
in the sense that the proportions indicated exist among young

" age-groups, economically active population and old age groups.
Internal migrations are mainly population movem:nts from rural
to urban areas., lore specifically, they are movements of agri-
cultural labour force to urban -—industrial- areas, The dis-
tribution of the population in urban and rural population was

75.1 percent and 24,9 percent respectively in the last census (1970):

5/ United Nations Latin American DemographicCentre (CELADE),
Boletin Demogrédfico, Afio IX, N° 17. Santiago, Chile, 1976,
g/ The mean crude population density within the territory (742

2 in 1972 compared with 10

thousand sz) was 13,1 persons/Km
persons/Km2 in 1960,
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thet 1is, the urban population formed in 1970 three
quarters of the Chilean people. The urban population exper-
ienced a considerable increase (32.5 percent) in the period
1960~1970 and it was 6 660 thousand inhabitants in 1970.1/
Finally, the high rate of growth both of population and urban
population increased the population of the cities which is to
considered as being nearly pure urban centres, Thus, in 1970
the number of cities whose population was 65,6 percent of the
total population of the country was 98 and it showed an in-
crease of 93.5 percent during the period 1952—1970.§/

Based on what was said previously, the conclusion can be
reached that the population of Chile is characterized in the
main by a high rate of growth and a considerable enlargement
of urban population and an increase of the number of cities

and of course of their population,

i/ The percentage distribution of urban and rural population
of the country by province varies in each province. There

are provinces whose population is urban (over 90 percent or

over 80 percent). In sixteen of the 25 provinces of the
country, the urban population is more than one half of the
population of the provinces (Athanassiou, 5., Urbanization

eand Industrial Development in Latin American Countries.
United FHations Latin American Demographic Centre (CELADE),
Series A, N° 125, 1974, Sentiago, Chile. pp. 15-21,
Due to the importance of internal migrations towards urbdban
~industrial- areas in this siudy they will be referred %o
in the relevant chapter in more details.

€
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2.2.,3. Labour market in incdustrial areas

2.2.3.1. Economically active population.
Classification, approach and sources

As it is known, total population is broken down
into two categories: economically active and non economically
active. The first category comprises all persons of a given age
and over,l/ of both sexes, who participate in the economic life
of a country; i.e. they consist of the available manpower of the
country for production of goods and services., These available
persons to work in any given period -~year~ reflect the supply
side of labour of the country. PFor the evaluation of economical-
ly active population the terminology adopted by population and
statistical commissions in the official languages of the United
Nationsg/ is applied. As regards the approach of evaluating
economically active population, we apply the approach "labour
foce" which, as it is known, is based on the activity of each
of several persons during a determined pexiod of time, The
sources of statistical data which are used for labour force
evaluations are censuses, industrial surveys, etc. and from this
point of view the aforementioned approach for evaluation of labour
force is indicated.é/ Finally, the ratio of labour force by age-
group and sex to the total population of the same age-group and

sex gives the degree of participation, that can be written as

follows:
a
ey =-§€—'-100
i
‘where L§ : Labour force, in population age group and sex, i
Pi ¢ Total population of this age-—group and sex, i
ey ¢ Coefficient of participation rates of labour

force, in population age-group and sex, i

l/ The minimum age limit of & person to be counted as economicalw~
ly active varies in each country. This age limit is 12 years
for most of Latin American countries.

g/ United Nations, Application of Interrational Standards to
Census Data on the Lconomically Active Populeation. Population
Studies N° 9, United Nations, New York, 1951.

3/ Athanassiou, S.,, Manpower Planning in Greece. The English
University Press Ltd., London, 1574. pp. 170-171.
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Bconomnically active population is further broken down into
employed and unemployed persons. Employed persons in the census
definition are those who had an occupation and receilved for this
labour a remuneration in money or kind during the period determin-

5/

ed by census schedule.”~ Unemployed persons are all persons who

are looking for work and that had a job previously.

2.2.3.2, Changes in Chilean population by econonic
activity

First, a summary of the composition of population from

the economic point of view in both census years 1960 and 1970 will
be given.i/ (See Table 2.2.3%,2.1.).

From Table 2.2.3.2.1, it comes that economically active
population whose rate of growth was 0.95 percent during the
period 1960-1970, amounted to 2 624 thousand persons and it was
29.54 percent of the total population in the last census (1970).
This percentage of economically active population is less than
the percentage (32.39 percent) in 1960 even though, active pop-—-
ulation had increased by 9.89 percent during the period 1960-1970.
S0 we see that a serious reduction in the share of economically
active population occurred between the two censuses, 1960 and
1970, The reasons for this phenomenon of relative decline of
economically active population are the terms of a change concern-
ing the definition of a part of population as active population,
changes in structure, retirement age, etc., Percentage changes of
the categories (pensioners, students, etc.) of non economically
active population between the two censuses, 1960 and 1970 as-
certain the aforementioned reasons of the decrease of economically

active population proportionally.

t

Finally, changes in economically active population also oc-
curred by rural and urban areas due ito the structural changes of
Chilean economy as we saw it in section 2,2,1, of the present
Chapter. Some of these changes will be referred to in the next

section in which industrial employment development Wiil be analyszed.

i/' Bconomically active population estimates for 1972 have not
yet been tabulated.

2/ This part of labour force reflects the demand side of
labour of the country.
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THE CONIPOSITION OF ECONOMICALLY ACTIVE POPULATION IN THE CENSUS

YEARS 1960 AND 1970

Population by

1960

1970

Percentage of

Percentage of

. L s Absolute EAP as regards Absolute EAP as regards
economic activity numbexr the total number the total
population population
Economically active
population a/ 2 388 667 32,39 2 624 81 29.54
employed 2 229 062 30.23 2 474 878 27.86
unemployed 112 920 1.53 116 413 1.31
aspirant labour 46 685 0,63 33 526 0.38
Economically non
active popula-
tion a/ 2 557 400 34,68 3 247 512 36.55
pensioners 122 405 1.66 227 854 2.56
home house-
worker 1 622 009 22.00 1 853 709 20,86
students 668 393 9.06 1 074 953 12.10
others 144 593 1.96 90 996 1.02
Population of
Chile 7 374 115 €& 834 768

Sources: 1) Direccién de Estadistica y Censos, XIII Censo de

Poblacidén, 29 de noviembre de 1960, Serie

Resumen del Pails, Santiago, Chile.
ii) Instituto Nacional de Estadisticas, XIV Ceanso de
Poblacidn y III de Vivienda, 1970, Caracter{sticas

A,

Bdsicas de la Poblacidn.

Santiago, Chile, 1975,

g/ Economically active population and economically non-—acitive
popualation refers to persons 12 years and over,
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2.2.3.3. Imployuwent and unemployment in the indusirial
areas

P

The employment in manufacturing industries according

to ODEPLAN estimationsé/ was 413 thousand persons in 1960 and

it experienced an inerease of 36.4 percent during the period

1960-1970. At the end of this period (1970) employment in manu-

facturing amounted to 563 thousand persons.Z/
Table 2.2.3,3.1. \

LABOUR SUPPLY, EMPLOYMENT AND UNEMPLOYMENT LEVELS IN THE CENSUS
YEARS 1960 AWD 1970

1860 13870
Levels Hanu Ilanu
. - iy o _t . -
Total InduStrlalfacturu Total Indus rlalfactur-
areas . areas X
ing ing

Labour supply 2 494.3 1 726.32/428993/3 185.3 2 392.03/580u92/
Employment 2 317.0 1 605.9 412.6 2 9%94.2 2 256.2 562.9
Unemployment 177.3 191.1

Source: Oficina de Planificacién Nacional, Divisibén de Recursos
Humanos,

a/ Census data,
E/ Estimations on the basis of available data (sample) tabulatad
by the National Statistical Institute (INE).

Due to the lack of adequate statistical data regarding the
Chilean population by economic activity (labour supply,
employment, etc.) two sources are used: National Statistical
Institute (INE) and ODEPLAN., Between the data tabulated by
these two Institutes there is a differences: This difference
of course does not reduce significally the general picture
that we will try to give about the active population, en-
ployment, etc. in this €hapter.

1/ A realistic measure of actual employment is its expression
in terms of man-hours, This measure will be used in the
quantitative analysis of industrial employment. In this
section; we want to give & general picture of employnent

and unemployment in Chile.

Q
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This increase of uanutacturing empioyment can be considered
satisfactory, comparing the increase of labour supply in the
industrial areas of the country,g/ and it was a result of the
over-all structural changes of Chilean econony, which occurred
in the period under consideration (1960~l970), and mainly the
increase of secondary production (83.7 percent) and wages in
industries.g/ For a better understanding of the influence of
these two factors on employment in manufacturing industries,
diagram 2.2.3.3.,1. gives, by means of appropriate indices, the
development of. production, employment, wage and labour productiv-
ity for the period 1960-~71. But, in spite of the favourable
development both of employment and production in manufacturing,
howevexr the unemployment'problem in the industrial areas and in
the country as a whole remains serious as it will be seen below.
This problem; due to its importance in the over-all fulure
economnic growth of the couniry, perhaps will be an obstacle,
Unemployment in the industrial areas was estimated at 91 thousand
persons approximately in 1970 (Aprilﬁéughibhconsists of about 4
percent of labour supply of the areas. Unemployment in the
industrial areas with seasonal unemployment in the agiicultural
sector of the economy is expected to range from 8 percent to
10 percent in the coming years.ll/ Indeed,; unemployment amounted

to 9.2 percent of labour supply in 1974, in accordance to ODEPLAN

data.ig/

Labour supply in the indusiriel areas has increasdd by 38.6
percent in the period 1860-1970. Of course, the labour
supply in these areas involves, apart from the manufacturing
employment; the employment in the tertiary sector of the
economy, ctc, \
Wages in manufacturing industries had increased more than

two times in the period 1960-~1970.

Wational Statistical Institute (INE), XIV Population Census
(sample) 1970, Santiago, Chile, 1971.

The above figures of uneuploynent are considered to be with

a zero net migration.

Oficina de Planificacién Nacional, Primer Plan Nacional Indi-
caiivo de Desarrollo 1975-1980 (Versién Preliminar), Santiago,
noviembre de 1974, .

“3

REE
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Finally, considerable changes in the size and the sitructure
of labour supply of rural and urban areas occurred during the
aforementioned period 1960~70. These changes can be mainly
attributed to the internal migrations which took place in this
periodlé/ and which will be dealt with in the relevant

chapters.

13/ The Chilean population development is also characterized
by a considerable enlargement of urban population as
saild elsewhere in this study.



Chart 2.2.3.3.1.

ANNUAL INDICES OF PRODUCTION, LLPLOYLENT, WAGES AND LABOUR
PRODUCTIVITY IN MANUPACTURIHG FRCM 1960 TO 1971
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3. THEORETICAL CONSIDERATIONS OF EMPLOYMENT DEMAND
IN HANUPACTURING

3.1« Industrial employment
Here we will give a general picture of the employment in

the industrial sector of the economy in mathematical forms,
Pirst, we will express the industrial employment in matrix
form: Thus, the employment in the industrial sector of the
econony which consists of n types of labour in an industrial
branch and of k industrial branches; in matrix form, can be

written as follows:

T ol
} 111 112 113 OO0 R 62 & 20O CO O T®TS OO GOCOS 11n
‘121 122 123 20600 cto20c0c0 000 e0 12n
Lij = 131 132 133 es@0 000t ecerso O a 1311 (l)
0..0«0.600'0!'00..00DO...IOB..OG.'OOO.GOOO.]
i“lkl 1122 11:3 205000000 0000088 TS knv
- ——d
where .
li = type of labour, 1 i=1,2,350.0n
lj = 1industrial branch, j J = 13233400k
Lij = total employment in the industrial
sector of the econony

It is obvious that some types of labour of certain in-

. dustrial branches may not be required in their productive
process and consequently, the elements of the matrix of these
tyﬁes of labour will be equal to zero. The same can be made
for some elements of matrix, i,e, they will be equal to zeroy
which refer to some industrial branches that do not exist in

the industrial sector of the econonmy.
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Secondly, we will express the industrial employment in sum-
mation form: Thus, the industrial employment of n types of

labour in an industrial branch can be written as follows:

n
L.. = i 2
b = By, (2)
where
1, = type of labour, i and
J in an industrial branch, J
i = 132,3,0»0!1
j = 152,3’c00k
Lij = sum of n types of labour in

an industrial branch; j
and the industrial employment of a type of labour in k indus~

trlial branches can be written as follows:

k
L,, = S°1,. (3)
ij G119
where
1.. = type of labour, i and

*d  in an industrial branch, j

1’29390-01\
132535000k

L

o

Li. = sum of & type of labour;i
J in k industrial branches
Hence, the industrial employment as a whole in this sector
of the economy as it comes from (2) and (3) forms can be written
as follows:

n k-
L. = X. 2.1 (4}
oo4g g ’
where '
1i = type of labour, i and
J in an industrial branch, jJ
i = l,2,3,aoon
j = 132,3’0091{
Lij = sum of n types of labour in k

industrial branches, i.e, the
total employment in the indus-
trial sector of the econony
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0f course, in the present research we will refer to employ-
ment of the most important industrial branches or types of labour,
from the point of view of the number of employed persons and ex-
pected development in the coming years and consequently, many
elements of matrix form will be equal to zero. PFor these
reasons, the summation form for the estimation of the total
employment of some types of labour and in certain industrial

branches will be more useful,

Furthermore, we will try to refer to employment of the main
industrial areas. This is because the majority of industrial
unlts are concentrated in a few areas of a country and mainly
in mefropolitan areas as we will see during the empirical analysis
of employment for the selected Latin American countries of this
research. The mathematical forms, matrix and summation, can be
also used for the expression of employment of these industrial areas

a8 previously, with a wide application of summation form for the
eforementioned reasons,
3.2, Technological progress

5¢2.1. Meaning

It is known that as time goes, innovations (changes in tech-
nology) take place which are gradually introduced in the product-
ive process. Technological changes which involve the substitution
of a new resource which is abundant for a scarce resource will
contribute to an increase of output.l/ In the broadest sense,
by the term "technological progress" we mean the employment of
all means of production,; economic, technical, organizational,
etec, for a further increase of output.g/ Thus, the achievement
of any output level with smaller amounts of inputs used means .

an increase of technological progress.

i/ In the empirical analyses, 1t is obvious that the formulation
of a general direct relationship between a change in techno-
logy and the employment of any resource is very difficult,.
However, it is possible to predict quantitatively the effects
of technological progress on the industrial sector of the
economy.

g/ Changes in technique can be distinguished from changes in
technology due to the fact that they do not involve the
enployment of a new resource,
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3.2.,2, Technological progrzss and output..inputs

¥any writers Lave proveld the grea%test importance of tech-
nological progress to total increase in output. They have also
attemped %o derive the relative proportions of output increase
which are caused by technological progressoé/ Both Solow,; T, in
his research mentioned and other writers have tested for techno-
logical progress and have found it neutral on the everage, that
isy, it simply results in a constunt percentage addition annually
tc output.i/ Others writers with various methods havs studied
the results of technological progress with the effects of in-
putsoé/ Thus, we nust confront these effects, in & long-run
term; in order to be led to itrue conclusions during the empiric-

Nt . 6
al analyses of produciion snd labour functlons.—/ As Professox

3/ Solowy; R., "Technical Change and Aggregate Proluction
Function”, Review of Economic and Statistics., Vol. XXXIX.
hugust 1957. Domar, E., "On the measuremont of Technologic—
al Change®. The Economic Journal, Veol. LXXI, December
196).. Brown, M., "On the Theory and Keasurement of Techno-
ilogical Change", Canbridge,; IEngland. pp. 10-38,

4/ Economic theory distinguishe between neutrsl and biased
(non-neutral) technological progress., The definition of
neutrally is given in secilon 3.1 of this chapter, in which
we deal with the prcductivity of inputs. About the clas-
sification of technological progress, *the neutrality etec.,
see thc studies made by Asimakopoulos, A, and Weldom, C,,
UPthe Classification of Tecunical Progrcsess in Models oi
Economic Growth". [Economica, Vol. XXZ4, 1963. DPersec, R.,
"Neutrality of Techuical Progress', Review of Iconomiecs and
Statistics, Vol. XLV, 1963.

2/ Massel, B.,; "Capital FPormation and Technological Change in
the United States lanufacturing'. Feview of TFconomics and
Statistics. Vol., XLII, May 1960, Diamond, A., "Technical
Change and the Mcasurement of Capital and Output". BReview
of Economic Studies, Vol, XXYII, 1961, Banerji, H.;, Tech-

—— —r—

Netherlands University, Foundaiionrn for International Coopc-
ration, 1966. The Hague. In this research, the author at-.
tenpts to assess the relationship between "trchnolo-

gical progress’ and the employment of labour. See alsc the
study made by Tokman, V., Distribucién de ingreso., Tecnolo-
gla _y Empleo., ILPES, Naciones Unidas, N° 23, Santiago,
Chile, 1975.

g/ Kuhy; .y "Income Distribution and Employment over the Busi.
negs Cycle". The Brookings Quarterly Econometric liodel of
the United States. North Holland Publishing Co., Amsterdam,
1965. pp. 241-243,
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Th, Schultz says as regards the effects of employment of a re=
source in the aforementioned functions; wc¢ must measure the re-
source and its effects and not treat 2ll or the part of the un-
explained residual by simply calling it "and advance in techno-~
logy“.l/ We also said in the previous section 2,1. that the
technical advance entex gradually on larger sectors of the eco-
nomy end mainly in industrial sector.§/ Thus, the impacts of
technical advances in industrial sector of economy depcnd on the
speed that they transfer to it and consequently the decisions
concerning the adoption of these advances must bz made rapidly.g/

3.3, Economic Theory

3.3.1. Productivity of inputs, capital and labour

The increase of technological progress causes an increase
of productivity of the inputs; labour and capital., The product-
ivity of these two factorsy; labour and capital, can b2 expressed

as follows:

The productivity of 1abour£g/

a =3 )

7/ Schultz, Th., "Connections between Natural Resources and
Economic Grwoth", In Natural Resources and Economic Growth,
ed. Spengler, J.; Washingion, D.C.; 1961.

8/ O0f course, we will not enter in more details as regards the
relationship between "technological progress" and "employ-
ment" neither will we try to explain the extent of the dif-
fusion of technological progress throughout an industrial
sector, because these explanations are out of the purpose
of this research,

2/ The decisions for the adoption of major technical advances
are those that include additions to available capacity and
those that refer to the displacement of functioning facili-
ties and to the replacement of capacity withdrawals (Cold, B.,
Pierce, W. and Rosegger, G., "Diffusion of Major Technologic-
al Innovations in U.S. Iron and Steel Manufacturing™. The
Journal of Industrial Bconomics, Vol. XVIII, July 1970.

) The term "productivity” refers mainly to the productivity

of labour or the output per hour employed. The computation

of productivity of labour in industry is a great problem due

to the existence of many difficulties as regards the increase
of prices, cost etc. (Review "Productivity". Greek Product-
ive Centre, Athens, Greece, 1974. ©p. 10-1i2).




where
Y : output level
L : employmernt

and

The productivity of capital

Q, =3 (2)

where
Y : output level
"C : capital

Purthermore, the relationships (1) and (2) can be written
ag follows:

1 I (
-] 3)
Ql Y

and
1 C (
I A 4)
Q2 Y

Thus, the relationships (3) and (4), an increase of pro-
ductivity of labour, Ql’ and of capital, Q2, respectively, that
is, an increase of technological progress,; mean either the same .
output level with smaller amounts of inpuis used or the incrzase
of output level with the same amounts of productive factors,
capital and labour. This is illustrated diagrammatically in
Pig. 1. Thus, diagrams 2a and 2b show the achievement of the
same output level with smaller amounts of inputs used and the
increase of output level with the same amounts of productive
factors,; respectively, The technological progress which in-
fluences only the output level by an increase of productivity
of both inputs, while the proportional relationship of their
amounts used remains constant, is called neutral change.li/

11/ Brown, l., On the Theory and leasurement of Technological
Change, Canbridge, England, pp. 10-38,
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3.3.2. Theory of Production

On the basis of the theory of production, it comes that
the changes of the output levels cause changes to the amounts
of the productive factors used.lZ/ A diagrammatic illustration,
Fig. 2, will help us to see these changes of amounts of factors
caused by an increase or a decrease of the level of production.
So we consider the two axis, horizontal and vertical, as repre-
Bénting the two inputs; capital, C and labour, L, respectively.
Let us suppose that for the output level, Yl, represented by its
curve, the amount of the factors capital, C and labour, L, Oal
and Obl’ are required., The ratio of these two amounts, oalObl’
is given by the line, C;L; and N, is the point of equilibrium. 13/

If we want to increase (or decrease) the ouiput level as
for instance, from Yl to Y, (oxr from Y, to Y3), then the amounts
used of inputs for this new level of production, will be Oa, and
ob, (ox Oa; and ObS) and the new point of equilibrium will be at
H2 (or N3). Thus, we observe that an increase (oxr @ecrease) of
output level will cause an increase (oxr decrease) of demand for
the factors, capital, C and labour, L. In other words, the afore-
mnentioned ascertainment can be expressed as follows: the amount
demanded of a productive factor is an increasing function of the

output level.

Hence, in the case of labour we will have

L = £(Y) (1)

where
L : amount of labour
Y : output level

§

Ferguson, G.E., Micro-Economic Theory. Texas, U.S.A.,
Richard D. Irwin Inc., 1969. pp. 159-164 and Sarantides, S,
Publishing Co., Piraeus, 1971. pp. 231-235,

The slope (nezative) of the curve means that an increase of
a factor causes a decrease of the other factor while its
convexity shows the manner by which these changes take place.

&



and we speciry that none of *he variedles may lake negative

values, i¢e¢:3 I O and ¥ O,

Furthermorz, it is also kaown froim the micro-—economic
theory that {the amounit demanded of a produciive Lactor is 2
decreasing function c¢? the priéc of this factoxr, To show this
we assume a) the price of iabour incressct while the price of
capital is fixed and b) the eniterprise wants to keep the same
ievel of production, i.e., Y. It iz knewn that an increase of
price of labour will cause on the one kand, a decresse of iis
ancurt used, i.e. from Obl te 0b4 and on the oivher heand, an in-
cregagse ol the zmount of capital, i.,e.; frcm Ca1 to Oa4 due to the
substitution of labour by capital, an effzct which is called
"subgtitution effeot".éﬂ/ The ratio, Oa4/0b4, is represented

14/ On the basis of the production furction

Y, = f(cl, Ll) ()

the quantitative relationsbilp bztween capital, C,, and Zabour, L,
given their changes ¢, and Ly, respectively and Y,=0 in *
2n iso-quant for instanCe, ia Y], can be derived by differentiat..
ingz the avcve function, i.e, '

oy av.

1 1
e S S (2)
dbl 1 dLl 1 .

From the eguation (2) it comes

I, ay, /ac
il ayl/dﬂl (3
1 1/ by

end
C le/dcl

1
S e s b 3 b
1 le?uOl ( )

The ratio, Cl/ L. is called margiral xate of substitutinn
and it shows the 1 rate of substitution of Fackor L. hy the
factor C, in tie given point of curve, Nl. This ratio midy be
also constant or equal to zexro,
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by the line 02L2 and the new point ox sguilidbrivm will be ai

Nl' So we can say that an iucrease in *tbs price of labtour
causad a decrzase of its erount used, the substitution of labovr
by capital and an increasz of thc amount used of capital. Thus,
in the employment demand function, the determinative factor,
price of labour, P, has an invexrse correlation to the size of
employment demand., Hence the employment demand funciion (1) cen

be written ag follows:

L = £(Y,P) ‘ (2)
where
L,Y : as in relationship (1)

o

price of labour

specify on the basis of what we said previously, that the

5
price of labour will take negative value, i,2.; P C.
4

. Employment dewand functions

5¢4.1. Principal employment demand determinante

Here we will descxibe the main factors which seem to
Getermine the size of emplcyuent demand in manufacturing in-
dustries. In section %,2 we have already determined two main
factors,; output level, Y and price of labour, P, which affect
the size of employmcnt demand, This employment demand function

ia expressed in methematical form as follcws:
L =2t (Y,P) (1)

where
Bmploymen+t denand
Output level

Price of labour

LS~ S

Symbol of function

o0

Furthermore, in section 3.1 of the present Chanter i% was
said that by 21 increase of technologicel progress the same out-
put level can be achicved wiith sualler aucunts of productive

factors used or to increase whe output level without increasing



the amounts of inputs used. Thswerore, the increase of tech-
nological progress, can be considlercd a deterninative factor

of employment demand. .

A simple aprroech in ovdecr *+o present technological
progress is Yo use a trend ternglé/ The usz of thls term is
warranted by the fact that the bechnological progress is not
achieved »apidly and its iantroduction in the industriza) process
takes plece gradually. Phus, the function (L) can be written

as follows:

D= £ (V.Pyt) (2)
where
L;Y,2 : asz nn relationship (1)
v rend ternm t=132.350een

The application of technolcgiczal advaaces in industry, i.c.
the increase of produvetivity of Labour an! capiital wiil cause
guactitative and structural {by age 2:d sg2x) shanges in manpower
of industrial writs. So we s£ece Lnat the technological progress
will hawve a negative effect oun the emplcyment and conseguenily,
we can sz2y that the sign cf coefficient cx the bterm neuitral
technological pirogvcae, t, %a expeetcd o be negative.

The zunctions (1) and {2) express relationships between

variables through time snd They zre bassé on the aszunpilon that

svance, &

.

the vaiuce of explain:d vemiadbie in ecach pericd. for in
year, depends on the 5xplamatc3y veriables whone velnes have
been Lormulaited i1n the seme period., Bubt, it is knewn that tue
value of an explainsc variable may de affectsd by the values cf
explanatory varizsbles in the previcus perisds, 2o» instance, one,
two years. On the hasis -3 “he ra2lated emyirital rescarch, the
assunption vha®t the employment depends =21so on the output level

izﬂf‘ﬁﬁﬁgffggﬁﬁ alinination from explanatniy variablss i cqui-
valent ¢ intrcducing vrend fern inte regressinm equation,
(Tintuer, G., Econometcics, dJonn Wiley and Sons, Tnc.,
New York., 1952. pp. 201-%03,.).
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in the previous year seems to be obvious. This assumption in

e schematic form is illustrated as follows:

Variables t t'—l t"z ® o8 t-n
- 7y (."') f-‘
X 7 AT 1 / i
s o
! //// f ///// ! %
L i & ' 2{// i
* B g &

Thus, the functional relationship (2), by the introduction
of the variable; output level, in the previous year, can be

written as follows:

L =7 (Yth_lsPst) (3)
where
Y, Y., t : as in relationship (2)
Yt—l ¢+ output level lagged one year, t-1
The sign of coefficient of Y is expected to be the same

with that of coefficient of ourpui ievel in ourrent period, ¥,
Summarizing what we explained previously, we can say that
the function (3) expresses that the employment demand in the
nodexrn sector of an econony depends on the factors (i) the out-
put level in the current period (ii) the output level in the
previous period (iii) the compensation of labour and (iv) the
neutral technological progress, From all these factors affecting
the employment demand, the increase of outpqt level 1s expected
to have the greatest positive effect; while the increase both
of compensation of labour and technological progress will cause
the two important negative effects without,of course, overlooking
the importance of positive influence of the output level in the
previous period and the variables which will be mentiocned in the
next setctions, 4.2 and 4,3, This function is indicated both for
an empirical analysis and for forecasts, because it includes the

nain determinants of employment and the variables, output level
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lagged one year, Yo 1 and t, trend term, which make i1t a dynanic
function., The above employment demand function (3), based on the
explanatory variables which it involves, has been specified by
Professors Klein, L.,R. and Golberger, S.A. in their econometric
model for the United States 1929-52 in the following form:lé/

W
0 .
L=(5) (a, +a, ¥, +a¥ ,+ as t) (4)
where
Y, Y, ;» t : as in relationship (3)

W : labour compensation per person employed

WO:_price of output

Pinally, 1t is considered advisable to mention here the
function used by Ferber, H. and Verdorn, R. for the estimation
of employment in the industrial sector of economy which is the
following:él/

L =7 (¥, Yt_l) (5)

So we see that the function (5) includes as explanatory
variables the output level in the current and previous period,
i.e.; only two variablesy; from four variables of the function
(3). This function can be also used for the empirical analysis
of the variable under study, employment, L, in a sample period
and for its expected development in a post-sample period as it
happens for the function (3).

16/ Xiein, L.R. and Goldberger, S.A., An Econometric liodel of
the United States 1929-52, North-Holland Publishing Co.,
1964" PP. 16"170 '

17/ PFerber, R. and Verdorn, P., Research Methods in Economics
and Business. DMNacMillan Publishing Co., New York, 1962.

Pe 374,
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3.4.3.0ther factors Aetermining employment demand

Capital can also enter as nmerely determinant in an employ:--
ment demand function. The importance of this factor increases
nmore because as Solow; R, showed, capital used embodies technol-~
ogical progress which occurs over time,l/ Of course, in these
cases, & serious correlation problem arises and“it refers to
technological progress, which also enters in demand function as
a trend term, and capital. This corfelation, ac it has been’
proved, is much stronger than the correlation of technological
progress and output, In order to overcome the aforementioned
difficulty for the statistical estimation of employment demand
function, ‘technologicel progress should be distinguished frcm
quantity of capital. But, in a short period like sampling or
forecasting period that will be used for the analysis of phenomencn
under study, we believe that this confluence should not seriously
affect its economic explanation and consequontly we will not take
away technological progress from capital.. Certainly, oapital
coefficient will involve the influence of technological progress

and its sign 1s expected to be positive,

Thus, the relationship (2) of section 2.1 of this Chapter

can be written as :f.‘ollows:-2
L = £(Y,P,K,t) | (1)

where
L,Y,P,t : as in the aforementioned zeclationship (2)

X Capital

.o

1/ Solow, R., "Investment and Technical Progress". Uathematical
Methods in the Social Sciences. 1959, ed. Kenneth J. Axrrow,
Sanford, 1960. pp., 89-104,

2/ In many empirical research of employment demand function,
capital stock, K~, or capital stock lagged one year, K%Nl,
instead of capital, X, is used. So, the functional relation-
ship (1) can be written as follows:

L = £(Y, k°,P,t) (1a)

or
L

il

f(Y,Kial,P,t) (1b)
where )
L, Y, Py 75 eI g bakions i (1)
K8 buofabivel §tewdd S MU L
EP 1 | CERAMIGel sSirelakaase i QYT
DE DEMOGRAFIA

year; t-1
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The changes which axe caused in the guality of labour over
time can be conslidered another factor of employment demand. It
is knwon that training, experience, etc. of the workers employed
in manufacturing production, in conjunction with the technological
progresé will surely improve the average quality of their work.
Therefore, the size of employment demand can be regarded as a

function of the average quality of labour,l/

L = £(I) (2)

where I : An index representing the changes in the average
guality of labour.
0f course, the improvement of gquality of labour on the
average, will affect the employment demand negatively, i.e.
the sign of the coefficient of this factor is expected to be

negative.

Finally, the intensity of labour can be also considered a
determinative factor of employment demand. The introduction of
this factor in the estimated employment demand function presup-
poses the existence of statistical data on the variation in skill
or intensity of laebour, which are not available up to this

moment as we said elsewhore in this study.

l/'_in empirical research of employmeni demand function, an index
representing the qualitative changes of labour over time
enters as explanatory variable.
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3,5. Classification of employment demand

It is Xknown that in an industrial unit, production woxrkers,
saldafied employees, owners, etc., are employed: Thus, the employ-
ment demand can be classified in two main categories: a) the
employment of demand for production workers and b) the employment

demand foxr overhead workers.l/ So we will have:

wts w 5 -
Lig = Dig + Dig (1)
where Lgt and Lit stand for the enployment demand for production
and overhead workers respectively in industrial branch, i; and

for given year, t; expressed in soms labour units and the LY;S

is the sum of employment demand for production and overhead
workers.g/ Purthernore, the employment demand of these two

categories may refer to their structure by age and sex.é/

Thus, the relationship (1) can be expressed as follows:

\iJ winlz
Liv = Dig (22)
8 sml?2 snl?2
Iy, =Dyjy + T (2v)
and
w+s wnl?2 wnl?2 sml?2
ig = Dyg v Dyt Iyy
snl2
+ L (3)
where
13t%, 1,» I, + &s in relationship (2)
Lgilz : Enployment demand for male production
workers aged 12 and over
LZ:lz ¢t Employnent demand for rfemale production

workers aged 12 and over

1/ The designation, overhead workers or non-production workers,
covers a wide range of activities: supervisor worker, office
personnel, technicians; etc, which are paid by salary, the
owners, non-compensated persons, etc. 0i, W,, "In Labour as
Quasi~Fixed Factor". Journal of Political Economy.

December, 1962, pp. 538-555,

g/ Unfortunately, statistical data for working proprietors and
non-compensated family members have not been tabulated in the
censuses and industrial surveys for the countries $u which
the research will refer,

é/ The nminimum age limit off & person to be counted as economical-~
ly active is usually 12 years din Latin American countries,




snl?Z

L, ¢ Enploymenti demand ror male overhead workers
it
aged 12 and over
snl2 : i '
Lit : Employment demand for femazale overhead workers
aged 12 years and over '
i : industrial branch i=l,2;3;..4n
t H Time t=1,293,500k

We think that the analysis of empioyment demand by sex and
age structure will give us & clear picture of over-all employ-
ment in the modern sector of an economy; because as it is known,
the structure (age and sex) of industrial employment changes
over time due to the industrial development and the increase oif
opportunity jobs both for males and for females, PFurthermore,
the distinction of employment between sexes will help us to study
in more detail the employment for females whose participation in
the productive process increases rapidly, but their compensaticn
is lower compared with that of males due %o legistative reasons

and the quality of their work.

Finally, such an analysis of employment demand for male and
female production workers and overhead workers and by age, will
make it possible to estimate accurately the expected population
movement towards industrial areas caused by employment demend ’

increases; which is the second purpose of this study.
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4. ©PROBLEMS OF SPRECIPICATI®I AID ESTIMATION OF EMPLOYLENT
DEMAND FUNCTICHS IIl IIANUPACTURING

4,1, Introduction

As it is known nany problems, both from statistical and
economic points of view, arise during the estimation of an
economic function as it is the labour demand function, These

problems refer mainly to

a) Speclification of the model |

b) Identification of the model, estimation of parameters, etc.

¢) Use of available statistical data (time series or cross
section data)

d) Quantitative measurement of the variables used,

The aforementioned problems affect the statistical results
of the models used and consequently, i{ 1s possible that the con-~
clusions of this work which of course will be based on such
results, may not reflect reality as regards employment demand
in manufacturing. Thereforey; 1t is advisable to determine the
consequences of these problems on the statistical results ob-
tained before arriving to conclusions, In this chapter, these
problems will be dealt with as they are related with the employ-

ment demand under study.

4,2, Specification of the model to be epnlied

It is known from the, economic theory that the application
of any relationship between variables in the empirical data, pre.-
supgoses the expression of this relationship in mathematical form,
that is to specify the model, with which the economic phenomenon
undexr study will be investigated empirically.l/ The specification
of a model is based on the economic theory and on information
relating to the phenomenon to be studied. The mathematical form
may be & single one or & number of equations; linear or non-

linear., The non-~avrpropriete form of a mcdel may lead to incorrect

l/ Xoutsoyiannis, A.; Theory of Econometrics., McHillan Publishe
ing Co., London, 1973. p. 12,




statistical results aand consequently, %o unsafe conclusions from
the economic point of view as regards the behaviour of particular
phenomenon being studied. Furthermore, the specification problem
of & relationship also involves: &) the number of explanatory
variables which will be included in the model as well as theix
correlation. It is probadble that many factors affect an eco-
nomic phenomenon., The specification of some factors from the
point of view of their quantitative measure is not possible,.

This is because some factors are gqualitative factors; while four
other factors; there are no statistical data available or their
influence on the explained variable will be very small and conse-
quently their statistical estimation is difficult and doubtful.
Therefore,we usually try to introduce in the functional relation-
ships to be tested the main factors which affect the variable
under study, statistical data of which are available foxr measure-
ment of these factors; b) the existence of a probable cpposite
direction correlation between explained and explanatory variable:z
and c) the a priori theoretical expectations about the paramectere
estimates (sign and size) and the statistical criteria on the

bagis of which the model will be accepted from this point of view.

It is known that many of the basic ideas in economics are
expressed in the form "given X we shall observe Y" as for instance
in demand analysis, But it is often obhserved in economics that
an interdependence between variables exists, and it happens in
the employment demand function to be studied. In this function,
there is also an influence running from output to employment as
it is expressed by the production function., From these thoughis
it comes the problem of choice technique of an egquation or a
system of equations for estimation of parametersof employment
demand function, The estimation of the employment demand function
by means of an equation presupposes that there is one functional
relationship between variables of the funcition. In other words,
the fluctuations of dependent variable depend on the changes of
the explanatory variables, i.e. thexre is only one direction of
the relationship. But, as we said previcusly,; +this does not
exist in the employment demand fuuction. Therelore, the estimation
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of parameters of labour demand function must be made by a system
of equations., In spite of this truth, the empirical research oXx
enployment demand as we saw in the review of the related research,
chapter has been made by single equation least squares regres-
sion analysis. Furthermore; one of the purposes of this study is
to predict the industrial employment demand in the coming years
and many times the purpose of a study determines the choice tech-
nigue for the estimation of the parameters of a funciion. Thus,
the technique of least squares regression equation is the most
indicated from this point of view. Finally, this technique has
advantages as regards its computations and it gives best; linear
and unbiased estimates of parameters of the employment demand
function.g/ As regards the explanatory variables which affect
enployment demand, as we explained previously, all these variables
cannot enter in the function to be estimated empirically. There-
fore, an erxror term, e is usually added to the functional
relationship in order to catch any influence which has been omit-
ted from this function as for instance, the influence of the
variables omitted and the probable deviations between the shape

of the assumed function and the true relationship.é/

The assumptions both of the error term, ey and of a model
of one equation, as it is the employment demand egquation, which
should be fulfilled for its estimation by the least squares
technique; will be mentioped in section 4 of the present Chapter.

Finally, as for theoretical expectations about the size of
parameters estimates, because their sign has been defined in the
formulation of functional relationships, we will refer to during
the analysis of the statistical results obtained of the equations

applied.

g/’ {outsoyiannis-~Kokkova, A,, Production Function in Greek
Industry. Center of Planning and Economic Research, Athens,
Greeoe, 1964, pp. 103-105.

é/ Walters, A., An Introduction to Econometrics. McMillan

Publishing Co.y, London, 1970. pp. 211-213,
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4.3, bmploymant demand equaticns

Based on selection of the main explanatory variables,
apter 3, and on what was explained in the previous section
,.out the specification of the model for its empirical analysis,

.3 employment demand equation to be used in the present research

b

. .1d in its linear form, will be the followilngt
.- Ly = by + biY, + b)Y, o+ bR+ b,T o
+ DKL Dot o+ ey (1a)

Taking logarithms, the equation (1b) is written as follows:

log L, = log b0 + b1 log Yt + b2 log Yt—l

t

+ b310g Pt + b4 log Lt—l + b5 log Kt

+ b log t + ey (1v)

0f course, the employment demand question l(a-b) is in
ite general form from the point of view of the variables -factors
which determine the employment demand but, as it is obvious, it
cannot be tested statistically as a whole, due to the technical
difficulties and the lack of adegquate statistical data. There-~
fore, we will try to test this equation with some of the explan~
atory variables, Thus, it will come & number of simple employ-
nent demand equations tested, The statistical results obtained
of these equations will make it possible to see what of these
employment demand equations are suitable for their analysis of
empirical data. Of course these simple equations for the study
0f the behaviour of employment in industry may lead to incorrect
conclusions, concerning both the factors that determine the enm-
ployment demand and the importance of their influence on it,
but it is the only way for testing the aforementioned eguation

1(a-p).



o

- 41 -

4.4, Assumptionsof least sguares technigue

In this section the assuapticns which refer to the error
term, ey and the model of one equation will be describded, The
rneaning and the consequences of these assumptions on the para-
neters estimates are also explained., ZFinally, mention will be
nade of the manner of testing the assumptions to be described.

Thus,
a) The error term, e;, is & random variable with normal disw
tribution and the mean to be zero,i/ ilie, E(ei)ao for i=1,;2,3,...n.

The fulfillment of this assumption requires to have unbiased

5/

parameters estimates of the equation,

Purthermore, the relationship E(ei)=0 also reflects the
estimation of parameter constant, by of a regression equation.
Pinally the assumption of normal distribution of the error term
values, ey allows us the application of tests for the parameters
estimates,

b) The variance of this variable (ei) to be fixed, i.e.
V(e,)=s% for i=1,2,3,...n. The fulfillment of this assumption
requireslto have best parameters estimates which means to have
minimum variance of estimates in comparison with other estimates,
i.e.

v(bl)<s'v(b§)
oxr

2 % 12
E(bl—Ebl) <§ E(bl ~Ebl)

4/ If E(éi)£69 then there will be a systematic error in the ob-

servations, In this case the estimation of itrue relationship
in the population is not possible from this sample, without
using more imformation about this error. (Drakatos, C.,
Econometrics, Vol., I. Kloukinas, S. Publishing Co., Athens,
Greecey, 1971. pp, 52-53). '

2/ Unbiased estimates mean that the estimated value of para-
neter is equal to its real value, i.e. E(bl).—:bl for
paraneterxr bl'

6/ Johnston,; J., Econometric liethods. MNacGraw Hill Company Inc.,
London, 1963, pp. 20-21,
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x . . -~ - . . :
where bl is another estimate of bl' If this assumption 1s not

fulfilled, i.e. there is hetsroscedasticity of distribution of

random variable values, then the values of the tests which are

epplied for parameters estinates are under or over estimated.Z/

To test this assumption, we compute the coefficient correlation,
2

Ee 1, between the values of explained variable, L, and the values

- of random variable, s The non-correlation between these iwo

variables is an indication of fixed variance of erxror term, ey

¢) The assumptions (a) and (b) can be written as follows:

2
e =N(O, Se )

1 i
The above expression can be read as the assumption that the

values of the error term, e;, are distributed normally with their

mean to be zero and their variance to be fixed., The fulfillment

of this assumption requires to have best unbiased parameters es—

timates of the equations as we explained previously.

a) The values of error term, e;, are independent of one another,

i.es E(ey ej)=0 for all i#j. If this assumption is not viéid,

then the values of the erroxr term, e;s are autocorrelated.
When an autocorrelation between the values of error term, ey
exists; then the variances of these wvalues are large and the

~ statistical tests cannot be applied efficiently on the parameters
estimates of the equatiqn.g/ On the other hand, safe conclusions
cannot be arrived at as regards the explanation of the economic
phenomena under study in the past on the basis of such inefficient
paraneters estimates and the making of forecasts as regards the
expected development in the future based on these estimates will

not be also accurate.ig/ To test the autocorrelation of random

jnyohnston, J.y Econometric liethods. MacGraw Hill Company Inc,,
London, 1963. pp. 207~211.

Q/ This assumption is often inappropriate to economic analysis
when the observations consist of economic time series.

2/ Koutsoyiannis-Kokkova, A,, Production Functions in Greek In-
dustry. Center for Plenning and Economic Research. Athens,
Greece, 1964. pp. 109-110.

;g/ Johnston, J., Econoumetric liethods, MacGraw H1ill Company Inc.,
London, 1963, p. 179,
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variable values, e the Durbin-Vatson and the Von Neumann's
criteria are used. l;/ Here the Von Heumann!s criterion is descxib-
ed ~which is very similar to that of Durbin-Watson- and it will

be used for the testing of auto~correlation, Thus, the Von

Neumann'l!s criterion is written as follows:

2
a2 Ylegymesyy)” | 4
2 7 - 2 n-1
8 L it
i.e. it is the ratio of the mean squere successive difference 10
the variance corrected by the fraction EET for degrees of free-
dom., It is also assumed that E(et, et_1)=0 for testing the

statistical significance of this criterion.

e) The explanatory variables are assumed to be distributed
independently of each other., If this assumption is not fulfill-
ed, then we have the multicollinearity problem,lg/ In this case
it is not possible to isolate the contributions of the explan-
atory variables separately. Purthermore,; multicollinearity af-
fects increasingly the errors of paraneters estimates and conse-
quently, it creates doubts upon the significance of estimates.lé/
The method used for examining the presence of multicollinearity
in an equation consists of computing on the one hand, the inter-
correlation coefficients, R2, between the explanatory variables
and on the other hand, the parcial correlation coefficients, r,
between the explained and explanatory vaeriables by using the
Fisher and the t-gtudent tests.li/

T/ " Testing £0r Serial Correlation in Least-Squares Regressions'
Biometrica. Vols, I and II, 1950 and 1951.

;g/ In the case of perfect multicollinearity the compntation of
parameters estimates cannot be made (Gamaletsos, Th.,
Econometrics. Papazissis Publishing Co., Athens, Greece,
1972. pp. 287-288).

13/ Drakatos, C., op., cit. pp. 67-68.

14/ Neisser, H. and liodigliani, P., National Income and Inter-
national Trade. University of Illinois Press,; Illinois,
U.S.A.y; 1953. p. 220.
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f) The values of explanatcry variables are fixed numbers. The_
fulfillment of this assunption allows us to say that the randon
variable, e is indepepden%ly distributed withn fespect to ex—
planatory variables.lé/ The size of coefficient of mulitiple

determination, RZ, will give us information about this assumption,

15/ 1f the random variable, e,, is related to explanatory
variables then the parame%ers estimates will be biased.
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4.7. Quantitative measurement of the variables used

After the specificetion ol the model to be applied, the
statistical problems, etc. the last task is to define the (uan-
titative expression of the various variables which will be used
for the estimation of the employment demand functions. The main
variables of employment demand Ffunction to be estimated as they
have been defined in Chapter 3 are labour, outpuf, price of
labour, capital stock, and technological progress. Here, an
effort has to be made to specify these variables from the point
of view of their quantitative expression, taking into account,
of course, the availability of statistical data which determine
the best possible extension of measurement of these variables
as well as the time period covered for the empirical analysis of

employment demand functions in menufacturing.

4,7.1. Iabour

J )

For the measurement of labour, many difficulties are
met because '"standard labour units" with no variation in skill
or intensity are not availadble., In the empirical analysis the
number of persons employed and the total man hours worked, which
is the most adequate approach for measurement of labour, because
the "labour" appears in the sense of a flow concept, are indiczated
to be used.l/ In the present researchy; we will use both the ap-
proaches, that is,; the number of persons employed in the cases
that statistical data of man hours worked are not available and
man hors worked., Thus,; on the basis of the statistical data
derived by the censuses and sanpling survéys on the modern sector
of economy for the countries that this research will refer to,
the labour will be expressed as the total annual number of
persons employed or of man hours worked for production and over-

head workers,g/ Here it is advisable to mention that the

1/ Sarantides, S., An Introduction to Economic Analysis. KXara-
beropoulos Publishing Co., Piraeus, 1971. p. 264,

g/ In the case of overhead workers; the statistical data available
refer to number of days worked, and for transforming these
data to equivalent labour uanits, i.e. man hours worked, we
used the base of eight hours per day for the period 1968-71,
For the remaining years of the saupling period 1960--67 the
number of man-hours worked was estimated on the basis of the
avallable statistical data of number of overhead workers in
conjunction with the man-hours worked by production workers,
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variations in quality or intensity of labour which take place

‘,ovérafime, are not taken into account by the aforementioned”

manner of its measurement due to non-availability of statistical
data. This means that it is qulte possible that many errors will
be included in these labour measurements whose consequences on

their accuracy may be serious.

+T«2. Qutput.

- Our empirical research will referlto each'industrial
branch and it is known that a branch produces heterogeneous
products. . Therefore, the monetary measure of these products
as a manner of their expression, can be considered the most in-
dicated. Furthermoré, the value added, instead of gross output
in which the intermediate inputs are included; will be used as
the'output variable in the equations to be tested.é/ In the
present work, oufput (value added) is measured in 1965 prices.
Finally, the technological progress that takes place over-tinme,
which probably results in an improvement of the average quality
of output; has not been taken into consideration, due to the
lack of statistical data and in a sampling period (1960-1972)
as short period, such gualitative changes in the output cannot

be considered as significant.

+T7¢3. The price of labour

The prlce of labour is average hourly earnings in the
1ndu*tr1&1productlona—/ As average hourly earningsin the in-
dustry we compute the ratio of the sum of wages ahd salaries

plus employer'!s contributions to security social instituticns

2/ In empirical research on production functions the use of the
value added in.indicated for many reasons. KXintis, A., The
Demand for Labour in Greek lianufacturing. Center of Planning
and Economic Research, Athens, Greece, 1973. pp. 78-79. The
value added is defined as the difference between the. gross
output and the value of intermediate inputs.

4/ TResek, R.,"Neutrality of Technical Progress". The Review of
Econonics and Statistics. Vol. XLV, February 1963. p. 59.
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which is the total annual cost of labour, to the sum of anpnual

number of hours worked by paid production workeis and overhead

5/ - |

So we have

w+ s
e

(1) .

X (v -
WS PAUTRET
it Hw+s -
it
where
: Annual wages . ' %
:  Annual salaries +
institutions
Hw :
workers
Hs :
workers
t : tine
i H

industrizl dbranch

=
=

1,2’3Cﬂ.n
1’2 o e o k

Annual employer's contribution to security socisl
Annual number of hours worked by paid production

Annual number of hours worked by paid overhead

5/ The average hourly earnings for production and overhead
workers separately, the relationship

a8 follows:

S, +c¢¥.)

Pw _ it it

it 7 Hw'

it

and

s
g (834 * Cyy)

Pig = 78

it

respectively.

(1) can be written

(1)

(2)



Portunately, statistical data on the components of relation-
ships(1l) are tabulated. The annual industrial surveys of Nation-
al Statistical Institutes contain information as regards wages
and salaries which include the worker's contribution to security
social institutions. Furthermore,by adding theemployer's con-
tribution to security social iastitutions, so we have the fotal
annual cost of labour.é/ 0f course, the data of industrial
surveys for wages and salaries are given at current prices and
therefore, we deflated them by using the index of consumer, in
order to obtain the wages and salaries series at constant prices.
Statistical data of the components of relationship (1) fTor com~
putation of the price of labour per hour worked for production
and overhead workers as well as for the total annual cost of
labour (production workers together with overhead workers) are

inecluded in Tables of Appendix 1,

«7Te4. Stock of business capital

ey

In the employment demand functions %o be estimated we
will use the capital stock instead of capital. This is for two
reasons: i) time series data for capital as 2 whole of for its
basic categories that it consists of and for the sampling period
1960-71 are not available; ii) in.most of empirical research of;
employment demand functions, capital stock enters as an explan-
atory variable, Of course, for the gquantitative measurement of
all the variables of the model many difficulties are met, tut
most of the difficulties were met in an attempt to measure capital
or capital stock both for manufacturing industries and for the
"economy as & whole. This is because, capital or capital stock
relate to a point of time (at the end of a period) and it con-
sists of a collection of heterogeneous capital eauipment at

various stages of its life c¢ycles and at various degrees of

§/ Statistical data for employerl!s contribution to security
social institutions are available for the period 19686-~71.
Por the rest of the years of the sampling pexiod (1960-57)
estinations about the employer!s contribution have been made
on the basis of date available.
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obsolescence. Nor is it easy to give as Professor Robinson

' points out, a price measure because the relative prices of
capital equipment are determined with the rate of future profifi
expectationSQZ/ 0f course, without asserting that we ovexrcome
the aforementioned difficulties, we will try to have soune
measure of capital stock input on the basis of the information
eveilable, Industrial surveys give statistical data for capital
stock, for its basic categories§/ at current prices, which were
deflated by the indicated implicit deflator in order to obtain
capital at constant prices and for the sampling period under
study (1960-71). These data with their "innate weaknesses" are

used in the present empirical analysis.

1/ Robinson, R., "The Production Function and the Theory of
Capital"., Review of Bcononic Studies. Vol. XXI, 1953-~54.
bp .

§/ They are i) materials; ii) work in . process and iii) finished
products.
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4.8. Summary of varisbles used for the estimation of employment

The variables in the

demand eguation

order of appearance are:

A,

Variables
1, LV
w
2, Lt—l
3. 1°
s
4, Lt~l
5 I,w+xs
W+ 8
6. Lt—l
Yariables
1., W
2. S
3, W+S
4, a"
5. @S
6 Cw+s

enployment demand functions and in

in the employed labour force

..

L 1]

"

LTy

L1

.s

»e o

Enployment
Employment
year, i~1,
Employment
Employment
year9 t"l,

Bmployment
thousands

Employment
lagged one

the formulation

Annual wages of
1965 prices, in

Annual salaries
1965 prices, in

of production workers, thousands

of production workers lagged one
thousands

of overhead workers, thousands

of overhead workers, lagged one
thousands

of production and overhead workers,
of production and overhead workers
year, t-1l, thousands

of price of labour

production workers, at constant
thousand escudos

of overhead workers. at constant
thousand escudos

Sun of annual wages of production workers and
annual salaries of overhead workers, at constant

1965 prices,

in thousand escudos

Annual employer's contribution to security
social institutions for production workers, at

constant 1965 prices,

in thousand escudos

Annual employerts contribution to security
social institutions for overhead workers, at

constant 1965 prices,

in thousand escudos

Annual employer!s contribution to security
social institutions for production and overhead
workers; at constant 1965 prices, in thousand

escuaos



C.

Te

9.

10.

11,

12.

13,

14,

1i5.

W+C

5+C
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Sum of annual wages of production workers and

of employer's contribution to security social
institutions for production workers, at congtant
1965 prices, in thousand escudos

Sum of annual salaries of overhead workers and
enployer's contribution to security social
institutions for overhead workers, at constant
1965 prices, in thousand escudos

W+S+Gw+s:Sum of snnual wages of production workers,

wts

13

overhead workersy; and employer!s contribution
to security social institutions for production
and overhead workers, at constant 1965 prices,
in thousand escudos

Annual numbexr of hours worked by paid overhead
workers

Annual number of hours worked by paid overhead
workexrs

Annual number of hours workers by paid product-
ion and overhead workers

Price of labour per hour worked for produciion
workers, at constant 1565 prices

Price of labour per hour worked for overhead
workers, at constant 1965 prices

Price of labour per hour worked for production
and overhead workers, at constant 1965 prices

Other variables used

l.

2,

Y

-1

.

.

Output (value added), at constant 1965 prices,
in million escudos

Output (velue esdded), at constant 1965 prices,
in million escudos

Stock of business capital, at constant-1965
prices, in million escudos

Stock of business capital lagged one year t-1,
at constant 1965 prices, in million escudos

Consumer price index

Inplicit deflator of annual weges of production
worlkers,; overhead workers and employer's con-
tribution to security social institutions for
production and overhead workers, 100=1965
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7. 1° ¢+ Whole sale price index for industrial
products

o o+d . » .

6. I : Implicit deflator of stock of business,
capital, 100=1965

Subscéripts : They refer to the year t, or lagged one

year, t-l.
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5. BMPIRICAL ANALYSIS Or THE SMPLCYwI34T DEHAND EQUATIONS
IN LAIUUPACIURING

5.1, The estimation of the emplovment demend equetions

In this section, the statistical esiimates of the best fit-
ting equations in linear and logarithmic Jorm will be giveu,
These equations explain the changes of the employment dsmand in
manufacturing industries cauvsed by the main determinants taken
during the sample period 1960-71, All the equations wers estiimat-
ed by Ordinary Least Squares (0L8) and with tine series data.
The data are described in Appendix I. Together with the esti-
mateg of the equations, the criteria and the standard errors of
structural coefficients on the basis of which the statistical
significance of these equations will be tested are also given
on the right-hand side of each equation and in perenthesis res-
“pectively.

5.1.1. The statistical estimates of the equations applied
in Chilean manufaciuring

Sixteen equations were estimated with {ime series data for
the aggregate manufacturing sector and equations for
twenty industrial branches.l/ The statistical estimates of
these egquations both in linear and in logarithmic form are in-

cluded in Table 1:1.1.

Some of the estimated equations refer to the aggregate en--
ployment demand (production and overhead workers) while the
others deal with the demand for production workers and overhead
workers separately. In these tables, the coefficient of detexr.-
mination. ﬁz, the Von-Neumann'!s criterion, ds/sz, end the

standard errors of the parameters estimated in parenthesis are

i/ The estimated equatlions for the aggregate manufacthturing sector
and for the industrial branches explain the employment demand
in the industrial units employing 50 persons (and over) and
10 persons (and over) respectively during the sample period
1960~71. The industrial units employing 10 persons and over
are referred by the term "lerge-scale manufacturing'. The
twenty industriel branches whose employment demand will be
investigated for only some branches, are menticned in Table
of Appendix I.
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also incluled. A detailed analysie of the obtained statistical
results of the equations as they are included in Tables 1l.1.1l.
and 1.1.2. for the testing of the statistical significance of
the equations, that will make it possible to see the ability of
the egquations to explain the behaviour of employment demand in
manufacturing 1in the past; and to select these equations forx
making forecasts as regards the expected development of the

enployment demand in the future will be made in the next section.



Table R.1.1l.1.

THE BEST FPITTING EMPLOYMENT DEMAND EQUATIONS IN LINEAR FORM AND FOR THE AGGREGATE CHILEAN

MANUFACTURING DURING THE PERIOCD EXAMINED 1960-1971

Number of Ewployuent Explanatory Variables §2 dg/ 5
estimated _ __ demand Intercept s s ¥ P S
equations L ht K Xi1 Lga U=l (1) (2)
Production and
overhead
worlkers
1 6.006 0,042 0.916 1.699
(0.004)
2 49.717 0.016 0,052 0.968 2.041
(0.007) (0.012)
3 30.514 0.027 0.031 0.933 2.505
(0.008) (0.017)
4 2.807 0.019 0,564 0.947 2.866
(0.005) (0.219)
5 9.854 0.451 0.024
(0.199) (0.008)
6 35.285 0.011 0.289
(0.007) (0.189) -6,910 0.976 2.694
(4.781)
Procduction
workers
7 20,169 0.031 0.895 1.£43
(0.003)
8 57.316 0.009 0.044 0.964 2.114
(0.005) (0.010)
9 37.022 0,021 0,022 0.906 2.522
(0.007) (0.015)

(continued)

-gg-.



Table 5.1.1.1. (Continued)

Enployment . " =2 d
Number of demand Explanatory variables R / 2
Intercept S
estimated -semue - Y X X 1 ¥
equations L t-1 $-1 t-1 (1) (2)
Production
workers
10 11.218 0.017 0.460 0.916 2.880
(0.00€) (0.250)
11 19.236 0.%35 0.021 0.932 2.946
(0.234) (0.007)
12 54.261 0,008 0.058 0.058 0.970 2.5%6
Overhead (0.005) (0.,014) (0.188)
workers
13 -14.,801 0.011 0.922 1.511
(0.001)
14 ~ 7.417 0.007 0.009 0,938 1.950
(0.002) (0.005) ‘
15 - 6.322 0.006 0.011 0.958 1.399
(0.002) (0.004)
16 - 3.079 0.665 0.004 0.973 1.8¢€l

(0.173) (0.002)




Table 5.1.1.2,

THE BEST FITTING EMPLOYIIENT DEMAND EQUATIONS IN THE LOGARITHMIC FORM AND FOR THE AGGREGATE CHILEAN

MANUPACTURING DURING THE PERIOD EXAMINED, 1960-1971

Number of  Znployment Explanatory Variables =2 d2/S2
estimated denand Intercepd S p
equation L Y X K34 Iy 1 £l (1) (2)
Production and
overhead workers
1 ~1.13729 0.,93732 0.921 1.560
(0.08254)
2 ~-0,18039 0.33434 0.396853 0.964 1,961
(0.17628)(0.11008)
3 -0.52221 0,56200 0.24%68 0.935 2.242
(0.22125) (0.13524)
4 -’0349612 0039146 0059635 00959 20886
(0.17998) (0.18562)
5 ~0.44478 0.52293 0,42597 0.966 3+111
{0.,17321)(0.15374)
Production
workers
6 ~0,87470 0.84160 0.902 1.660
(0.08312)
7 -0,31107 0.49768 0.22329 0.915 2.345
(0.22961) (0.14035)
8 -0,443%83% 0,40986 0.52503 0.93%4 2.933
(0.19101) (0.21697)
9 ~0.37529 0.44442 0,44326 0.944 3.023
(0.20822)(0.16780)

(continued)

—Lgn



Table 5.1.1.2. (Continued)

Nuaber of IEmployuent

Explanatory Variables =2 a2/s2
estimated dewand Intercept p P R
equation 7 Y X Kiq Ly g Y, 1 (1) (2)
Overhead
workers
10 -~3.524C50 1.38743 0.935 1.523%
(0.11211) .
11 ~2.64151 0.84846 0.34993 0.947 1.725
(0.29403) (0.17973)
12 -2.%37422 ’ 0.91195 0.50970
(0.17315) (0.15369) 0.984  2.047

"89"‘



Table 5,1.1.1.3
THE BEST FITTING EMPLOYMENT DEMAND EQUATIONS IN LINEAR FORM AND FOR THE BRANCHES

I CHILBAN MANUFACTURING DURING THE 23ZRIOD ZXAMINED, 1960-1967

WOOD AND CCRK

Number of Employment Explanatory variables iz d2/82
estimated demand Intercept P
equation L Y Ky 1 Ly q Yon P t (1) (2)
Production
and over-—
head workers
1 4,866 0,033 0.671 1.872
(0.008)
2 0.062 0.079 ~3.720 0,737 2.562
(0.031) (0.458) '
3 ~2,417 0.063 0.087 =3.298 -1.645 0.794 3,201
(0.035) (0.055) (2.018) (1.019) 1
4 6.810 0.040 ~2,366 0.762 2,069
(0.008) (1.308) ‘ _
5 5.507 0.021 0.688 ~4.239 0.608 3,334
(0.015) (0.462) (1.720)
Production
workers
6 4,614 0.027 0.6%2 1.886
(0.008) .
(0.029) (0.425)
8 6.480 0.032 ~2,360 0.713 2.072
(0.007) (1.435)

(ccrsinued)



TPable 5.1.1.3. (Continued)

Number of Enployment Explanatory variables 2 4
estimated demand '1225% - R /52
equation L Y K Ktul Lt—l Yt—l P t (l) (2)
Overhead
workers .
9 0.214 0.006 0.781 1.611
(0.001)
10 -0,553 0.013 -0,115 0.864 2.987
(0.004) (0.054)
11 0.436 G,007 -0,152 0.883% 2,340
(0.001) (0.,061)
12 -0,431 0.004 0.025 0.842 2.040
(0.001) (0,014)
13 -1.098 0.011 0.023 -0.101 0.940 2.446
(0.003) (0.008) (0.036)
14 "10643 00010 00024 0.010 -05127 "09229 Or968 304‘44
(0.003) (0.007) (0.004) (0.073) (0.,070)




Table 5v1.104

THE BEST EMPLOYMENT DEMAND BQUATIONS IN LINEAR FORM AND POR

§0ME BRAFNCHIS IF CHILBEAN MANUPACTURING DURING THE PERIOD
EYAMINED, 1960-1971

Explan-— 2 o
Employment Demand L Inter- atory Kk d/ 5
cept Variable S
Branches Y (1) (2)
Production and overhead workers
Food manufacturing industries, except
beverage industries 27.772 0.02&8 0,751 2.164
(0.co6)
Lanufacture of textiles 16.685 0.048 0,936 1,735
(0.005)
IHanufacture of footwear, other
wearing apparel and made-up
textile goods 9.329 0.022 0.567 1,474
(0.007)
kanufacture of chemicals and
chemical products 9,736 0,018 0.568 1.517
(0.006)
Manufacture of metal products ‘
except machinery and transport
equipment 12. 546 0,030 0,638 1.111
(0.008)
Manufacture of machinery, except
of electrical machinery 4. 622 0,044 0,752 1.741
(0.009)
lianufacture of transport equipment 5.348 0.03% 0,917 2,538
(0.004)
Beverage industries 5.030 0.011 0.575 1.484
(0.00%)
Production workers
Food manufacturing 20,935 ’0,020 6,732 2,090
(0.004) :
anufacture of textiles 17.246 0,037 0,904 2.483%
{0.005)
Overhend workers
Food manufacturing 0.598 0,011 0,892 3,108
(0.001)
jianufacture of textiles -0.505 0,010 0.931 2.052

(0.001)




5.2, Statistical significance of the equations

Here, the statistical significance of the equations estimated
on the basis of the statistical results obtained and the indicated
criteria will be tested. Thus, firstly, we will test the consis~
tency of the statistical estimates of the structural coefficients
with the a priori expectations ~economic +theory on the basis of
which the equations were formulated and as it is known consistency
refers both to the sign and the size of the parameters estilnates,
Furthermore, the linear influence of the explanatory variables
on the explained veriable will be tested, taking into consideration
the proportion of the variance of this vaxriable. As a measure
of this proportion of the variance, the coefficient of multinle
determination, RZ, will be used.>’ The "P" distribution will be

talken into accouvnt for testing the statistical significsesnce of
the coefficient of determination, Rz, at a level of 5 percent

cr less, [The reliability of the paramsters estimates of each

equation estimated will be tested on the basis of their standard
errors which are cited in parenthesis below the corresponding
estimates and by the use of the ft-student criterion at a level

of 5 percent or less. Finally, the autocorrelaticn and mulii-

collinearity problems will be examined. Thus, i) for the testing

of “he serial correlation we will use the Von Neumann's ratio,
d2/52, and a2t the level of 5 percent;g/ ii) for the testing of
the existence of multicollinearity we will compute, on the one
hand, the intercorrelation coefficient, R2, between the explan-
atory variables and on the othexr hand, the partial. correlation

3/

coefficients; r, between the explained and explanatory variables.=

l/’ Drakatos, C., Econometrics. IKlukinas, S. Publishing Co.,
Athens, Greecey, 1971l. »p. 23-37, o

g/ Significance levels for the ratio, 4°/.2, Lhave been calculat-
ed by B, Hart: "Significance levels for the ratio of the
mean square successive difference to the variance’,
Mathematical Statistics, Vol. 13, 1972, p. 446,

3/ VNeisser, H, and liodigliani, F,, Netional Income and Inter—
national Trade. University of Illinois Press, Illinois,
U.S.A.5 18953 p. 220,
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Table 1

DATA USEL TC ESTIMATE THE VARIABLES OF THE EMPLOYMENT (PRODUCIION AND CVERHEAD WORKERS) DEMANTD
EQUATIONS IN THE CASE OF CHILE DURING THE SAMPLING PERIOD 1960-1971

-

1965,

1966,

1967, 1968,

at current prices at constant 1965 srices (e):(9;
Wt S W8 N W+ s W+ s i Wt S Wt s Wt S W+ 5
B/ Year ’ Y-l (i:‘ibou (iz thou ¥Zi+ihou (inwzgou (:n thouWZizcth i i’
ooy (in thou (in thou sand ~  sand _  sand ~  sand —  sand oandou (in thou gzcu
sands) sands)” Escudos) Bscudos) Escudos) Escudos) Escudos) Eseudos) sands) des
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10
1 1960 151 149 159 005 48 088 207 093 529 328 160 085 689 413 339 958 2,03
2 1961 153 151 192 115 58 140 250 255 593 827 179 711 773 538 340 770 2.27
3 1562 161 153 247 821 74 928 322 749 672 586 203 355 875 941 371 465 2,35
4 1963 1€9 161 355 779 107 432 463 211 668 865 201 972 870 837 401 592 2,17
5 1964 182 169 © 553 747 166 996 720 743 713 226 215 091 928 317 433 256 2,14
6 19€5 182 182 868 117 261 041 1129 158 868 117 261 041 1129 158 452 916 2.49
7 1966 199 192 1 280 128 384 982 1665 110 1042 024 313 375 1355 400 479 121 2,83
8 1967 . 207 199 1 787 362 538 217 2325 579 1231 492 370 832 1602 324 496 785 3,23
S 1968 241 207 2 819 501 800 730 2620 231 1533 809 435 597 1969.406 536 943 3,67
13 1969 237 241 3 787 190 1146 735 4933 925 1575 471 477 042 2052 513 542 226 3.79
11 1970 2% 237 5 662 902 1707 571 7370 473 1778 151 53%6 177 2314 329 555 178 4.17
12 L., - PAL  9.016 806 2854 241 11871 747 2353 386 745 140 3098 526 562 773 5.51
Source: 1, Instituto Nacional de Estadfisticas, Industrias Manufactureras, Afios 1960-61-62-63~64,

1969, 1970 y 1971,

mds personas).
Corpcracidn de Fomento de la Produccidén, Datos bédsicos sobre el sector industrial

nanufecturero, Perfodo 1960-1970, Publicacidén N° 22-A/71, Santiago, Chile,

Santiago,

Chile (Establecimientos de 50 y

Cficina de Planificacién Nacional, Antecedentes sobre el desarrollo chileno 1960~
Chile,

1970;

Santiago,

1971.




Table 2

DATA USED TO ESTINMATE THE VARIABLES OF THE EMPLOYMENT (PRODUCTION WORKERS) DEMAND EQUATIONS IN THE
CASE OF CHILE DURING THE SANPLING PERIOD 1960-1971

. at current prices at constant 1965 prices . (8):(9)
¥ LY W e/ T W c¥ wag" " ¥
By Y8 (i1 thou (in thou (in thou (in thou (in thou (in thow (in thou (in thou (in thou in
no% sands) sands) = sand sand sand sand sand sand _ sands) Bscu
: Escudos) Escudos) Escudos) Escudos) Escudos) Escudos) dos))
(1) (2) (3) (4) (5) (6) (7) (&) (9) (10
1 1960 127 125 102 847 32 476 135 323 342 378 108 1153 450 490 285 662 1,58
2 1961 128 127 124 536 39 353 163 §&9 384 941 121 640 506 581 284 952 1,7¢&
3 1962 135 128 158 781 50 175 208 956 430 932 136 1175 567 107 311 519 1.82
4 19563 141 135 . 224 360 70 €98 ° 295 258 421 797 133 288 555 085 335 316 1.66
5 1954 149 141 344 334 108 779 453 113 443 502 140 107 583 609 355 912 1.63 :
6 1965 155 149 518 544 163 860 682 404 518 544 163 £60 682 404 365 966 1.86 W
7 1956 161 155 765 966 242 045 1 008 Q11 623 496 197 025 $20 521 387 103 2,12 r
& 1967 168 161 1 087 641 343 695 1 431 336 749 385 236 806 986 191 403 334 2.45
9 1968 198 168 1 704 352 509 759 2 214 111 927 167 277 309 1 204 476 441 026 2,73
10 1969 189 198 2 255 617 718 002 2 973 619 938 337 298 689 1 237 026 432 320 2.86
11 1970 194 189 3 320 852 1 077 248 4 398 100 1 042 748 338 256 1 381 003 442 10l 3.12
12 1971 197 194 5 451 641 1 T73 772 T 225 413 1 422 878 462 954 1 885 833 449 126 4.20

Source: 1, Instituto Nacional de Estadi{sticas, Industrias Manufatureras, Afos 1960-61-62-63-64,
1965, 1966, 1967, 1968, 1969, 1970 y 1971, ©Santiago, Chile (Establecimientos de 50
y mis personas).
2. Corporacién de Fomento de la Produccidn, Datos bédsicos sector industrial manufacturerc,
Perfodo 1960-1970, Publicacidbén N° 22-A/71, Santiago, Chile.
3. Oficina de Planificacién Nacional, Antecedentes sobre el desarrxollo chileno 1960-1970,
Sentiago, Chile, 1971,
a/ 1960~1967: Estimations,




Table 3

DATA USED 1O BSTINATE THE VARIABLES OF THE EMPLOYMENT (OVERHEAD WORKERS) DEMAND EQUATIONS IN THE

CASE OF CHILE DURING THE SAMPLING PERIOD 1960-1971

at current prices at constant 1965 prices (8):(9)
a/
1® 1.5 S ¢ s+0° S ¢S . s+6° n® p°
n/ Year t-1
n t (in thou (in thou (in thou (in thou (in thou (in thou (in thou (in thou (in thou (in
sends)” sands)  send sand sand sand sand sand sands) Escu
Escudos) BEscudos) Escudos) Escudos) Escudos) Bscudos) dos
S (1) (2) (3) (4) (5) (6) (7) (3) (9) (10
1 1950 24 22 56 158 15 612 71 770 186 950 51 972 238 922 53 936 4.43
2 1961 25 24 67 579 18 787 86 366 203 887 58 071 266 957 55 818 4.78
3 1862 26 25 89 040 24 1753 113 793 241 655 67 180 308 &34 59 946 5.15 ,
4 1963 28 26 131 419 36 534 167 953 247 068 68 684 315 752 66 276 4.76
5 1964 32 28 209 414 58 217 267 631 269 725 T4 983 344 709 TT 344 4.46 ‘:“
6 1965 37 32 549 573 97 181 446 754 349 573 97 18l 446 754 86 950 5,14
7 13966 58 37 514 163 142 937 657 100 418 529 116 351 534 079 92 018 5.81
8 1967 39 38 699 721 194 522 894 243 482 108 134 026 616 133 83 451 6.59
9 1968 43 39 1 115 149 290 970 1 406 119 606 641 158 288 764 929 95 917 7.97
10 1969 48 43 1 531 573 428 733 1 960 306 637 134 178 353 815 4€7 109 906 T.42
11 1970 50 48 2 342 050 630 323 2 972 373 735 404 197 921 933 325 113 077 8.25
12 1371 50 50 3 565 165 1 081 169 4 646 334 930 508 282 185 1 212 693 113 647 10,67
Sources: 1. Instituto Nacional de Estadisticas, Industrias Manufactureras, Afios 1.960-61-62-63-64,

2,

3

1965) 1966, 1967, 1968, 1969, 1970 ¥y 1971, Santiago, Chile (Dstablecimientos de 50 ¥y

més personas).

Corporacidén de Pomento de la Produccibén, Datos bisicos, sector industrial manufaciu-

rero, Perfodo 1961-1971, Publicacibn N° 22-A/71, Santiago,

Chile.

Oficina de Planificacidn Nacional, Antecedentes scbrc el desarrollo chileno 1960-1970,
Sentiago,
Istimations.

a/ 1960-1967:

Chile, 1971,




Table 4

DATA USED OF SOME EXPLANATORY VARIABLES OF THE EMPLOYMENT DEMAND EQUATIONS IN THE CASE OF CHILE
DURING THE SAMPLING PERIOD 1960-1971
- ¢ c+d 0 o+d
Y Yo 4 X Ky K Ky1 I I I I
n, Year (in (in {in (in (in (in
n ] million mnmillicn million million million million
Escudos) Escudos) BEscudos) Escudos) Escudos) Escudos)
‘ (32 (2) (3) (4) (5) (6) (1) (8) (9) (10) .
1 1960 3 207 2 952 263 231 873 788 11.6 332.9 2.9 331.3
2 1961 3 484 3 207 300 263 986 873 TeT7 309.1 0.9 328.4
3 1952 3 885 3 484 387 300 1 163 986 13.9 271.4 9.3 300,.4
4 1963 4 049 3 €85 5717 387 1 133 1 163 44.3% 188.0 52.9 196.5
5 1964 4 293 4 049 893 577 1 143 1 133 46.0 126.8 53,5 128.0
6 1965 4 567 4 293 1 283 893 1 283 1 143 28.8 100.0 28,0 100.0
7 1966 4 959 4 567 = 780 1 283 1 387 1 283 22,9 €l.4 28,3 77.9
8 1967 5 100 4 959 2 329 1l 780 1 479 1 387 18,1 68.9 22.8 63.5
9 1968 5 225 5 100 4 112 2 329 1 994 1 479 26,6 b54.4 30.9 48,5
10 1969 5 380 5 225 5 486 4 112 1 964 1 994 30.7 41.6 35.6 35.8
11 1970 5 366 5 380 7 441 5 486 1 942 1 964 32.5 314 37.2 26.1
12 1971 5 910 5 366 10 414 T 441 2 187 1 942 20,1 26,1 24,1 21.0
Source: 1, Instituto Nacional de Estadisticas, IndustriasManufactureras, Afos 1960-61-62-~63-64,
1965, 1966, 1967, 1968, 1969, 1970 y 1971, Santiago, Chile (Establecimientos de 50 y -
més personas),
2. Corporacién de Fomento de la Produccidn, Datos bédsicos sobre el sector industrial
manufacturero, Perfodo 1960-70, Publicacién N° 22-A/71, Santiago, Chile.
3., Oficina de Planifiecacidn Nacional, Antecedentes sobre el desarrollc chileno 1960-

1970,Santiago, Chile, 1971,
No te: Th&varlubles stock of business capital, K, and stock of business capltal &t 1 in columns
(3) znd (4) respectively are expressed at current prices,

1
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Tadble 5

DATA USED TO ESTIMATE THZ VARIABLES OF EMPLOYMENT (PRODUCTION AND OVERHEAD WORKERS) DEMAND
EQUATIONS AND FOR SOLE BRAKCHES 1Y CHILEAN MAWUFACTURING DURING THE SAMPLE PERIOD 1960-1967

n/ Years
n Branch -
1960 1951 1962 1963 1964 1965 1966 1967
1, Food menufacturing industries, I ° 55 72 3% 56 37 %9 39 40
excent beverage industries ‘
" 50 29 28 30 31 32 33 33
1° 5 5 5 5 6 6 7 T
Y 399 4156 445 449 469 532 594 611
2. Menufaciure of textiles A 35 35 35 37 39 41 42 44
LY 32 31 32 33 35 36 37T 39
L® 3.2 3.3 3.4 3.6 4.1 4.4 4.7 5.2
4 359 380 403 454 462 501 533 558
3. Beverage industries W8 6.1 6.3 6.8 Ta.1 6.8 6.9 Te3 Te5
Y 133 140 143 146 144 189 211 215
4. Manufacture c¢f fooiwezr, w+s
other wearing &apparel Q 13 2l 21 20 29 21 22 22
and made-up textile goods Y 445 498 530 535 528 526 563 560
5. Manufacturs of chemnicals and +s
chemical producths LY 11.4 12.0 13.3 14.1 14.7 14.8 15,1 16.3
Y 173 181 186 193 194 296 340 336
6. Manufacture of metal products W+ 8 .
xcept machinery and transpor% L 15.6 16.4 17.5 19.7 21.1 21.6 21.7 19.9
equipment Y 128 155 176 210 227 256 284 320

(continued)



Table 5 (Continued)

o -

- -

Years
ny Branch -

a 1960 1961 1952 1963 1964 1965 1966 1967

7. Hanufacture of machinery, w+S _ _
except of electrical T 8.5 8.2 £.0 9,0 10,5 1i.4 1l1.3 11.0
machinery Y 75 84 104 111 114 142 151 152

€, Manufacture of transport 78 10.3 11.7 13.5 13,4 15.5 1l6.3 17.2 18.6
equipment Y 166 191 241 258 265 298 379 394

Sources: 1, Direccién de IEstadistica y Censos, Industrias lianufactureras, Afios 1960-61-62~63-64,
1965, 1966 v 1967 (Establecimientos de 10 y més personas ocupadas). Santiago, Chile.,
2, Corporacién de Fomento de la Produccién, Datos bdsicos sobre el sector industrial
manufacturero, Perfodo 1960-1970., Publicucibén N° 22~ A/71l. Santiago, Chile,

Note: Employment in thousands of persons.,
Velue added in milllion Escudos at constant 1965 prices.

...69...
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Table o

THE MAIN BEANCHES IN CHILEAW NANUFACTURING, THEIR CODE
NULBERS AND THEIR ENPLOYED PIRSONS IN THE YEAR 1967

AR

Number of

=)
is)

n, Code. Branches?’ enployed
n number persons
{in thouswn:
1 20 Food wmanufacituring industries; except
beverage industries 39.6
2 21 Beverage industries 7.5
3 22 Tobacco manufactures 1.2
4 23 Manufacture of textiles 43,9
5 24 Manufacture of footwear, octher wearing
apparsl and made-up textile goods 22.4
6 25 Manufacture of wood and coxrk, except
mepnufacture of furniture 10.6
T 26 Manufacture of furniture and fixtures 4.5
& 27 Manufacture of paper ané paper procducts 4.7
9 28 Printing, publishing and allied indusiries 9.2
10 29 Manufacture of leather and leather and fur
products; except footwcar and other wearing
apparel 3.7
11 30 Manufacture of rudbber producis 3.6
12 31 Manufacture of chemicals and chemical
products 16.3
13 2 Manufaciure of products of pestroleum and coal 1.3
14 Manufacture of non-metallic minsxral products
except products of peitroleum and coal 13,1
15 34 Basic metal industries . 13.3
16 35 Manufacture of metal products except
machinery and transport eguipment 20,0
17 36 Hanufacture of machinery, except electrical
machinery 11,0
18 37 Kanufacture of electricel machinery,
apparatus, appliances and supplies 7.9
19 38 Manufacture of transport equipment - 18,6
20 39 Miscellaneous nanufacturing industries ) 8.3
2-3 LANUFACTURING 260.5

Source: Instituto Nacional de Bstudisticas y Censos; Industries

4

Lianufactureras, aAiflo 19567, Santiago, Chile,

a/ Includes indastrial Units employing 10 pexvsons and ovexr,; i.e.
the "large~-snale" manufacturing,



Table 7

DATA USED TO ESTILATZ THE VARIABLES OF THE ELPLOYMENT (PRODUCTION AND OVERHEAD WORKERS) DDLAND
EQUATIONS AUD FOR THE BRANCHES WOOD AND CORK DURING THE SAMPLE PERIOD 1960-1S67

at current prices at constant 1965 prices (8):(9)
1" TS mes ¢S wgas+c™F s gWs w+s+gWFS gvFS  pTHS
(in o1 (in thou~ (in thou-(in thou~(in thou~ (in thou- (in thou~ (in {in
‘n Yi?r thou~ &;gu sand sand sand sand sand sand thou~ @scudos)
sands) sand;)Escudcs) Escudos) Bscudos) Bscudos) Escudos Escudos) sands)
1) (2) (3) (4 _(5) (6) (1) (8) (9) (29)
1l 1660 9.3 . S.0 5 €1& 1l 785 7 §03 19 368 5 942 25 310 20 754 l.22
2 1961 9.5 9.3 7 117 2 181 9 298 21 999 6 741 28 T40 21 406 134
3 1962 8.6 9.5 7 544 2 307 9 851 20 474 6 261 26 726 20 144 1.33 1
4 1963 9.9 8.6 11 8653 3 619 15 482 22 302 6 804 29 106 24 034 1.21 ‘s
5 1964 11.5 5.9 18 094 5 520 23 614 23 305 7 110 30 415 26 909 1.13 1
6 1965 12.1 11.5 27 ©79 € 471 36 350 27 879 & 471 36 350 28 ©li 1.26
7 1966 12.5 12,1 41 311 12 5861 53 892 33 527 10 241 43 868 29 004 1.5
& 1967 10.6 12.5 50 570 15 422 65 992 34 &4% 10 626 45 468 24 598 1.85

Sources: 1, Direccidn de ZEstadistica y Censos, Industrias lianufactureras, Afios 13960~ 61—02—03-04,
1965, 1566 y 1967, Santiago, Chile (Establecimientos de 10 y més personas ocunaaég)

2. Corpcracidén de Fomento de la Produccidn. Datos bdsicos sobre el sector industrial
manufacturero, Perfodo 1960-~1970. Publicacidn N® 22-A/71, Santiago, Chile.

3., Oficine de Planificacién Naclonal, Antecedentes sobre el desarrollo chileno, 1960~
1870. Sentiagoy, Chile, 1971,




DATA TUSED

Table 8

TO SSTILATE THE VARIABLES OF THEL BHPLOYHENT (PRODUCTION WORKERS ) DEMAND EQUATIONS
AND TFOR THE BRANCHES WOOD AND CORX DURING THE SAMPLE PERIOD 1960-1957

c—ZL-—

at current prices at constant 1965 prices (g):(9)
A A W o &/ T+ c” wac" B" 2"
(ia (in  no(#n thou- (in thou-~ (in thou- (in thou- (in thou- (in thou- (in (in
n « thou~ -
/n Year sands) thou~ sand sand sand sand sand sand thou~ Iscu~
% sands) Escudos) ZIscudos) uscudos) Escudos) Escudos) Iscudos) sands) deg)
(1) (2) (3): (4) (5) (6) (7) 8 (9) ~ (10)
1 1¢60 C.d €.2 4 407 1 393 5 €00 14 671 4 637 19 %08 18 712 1.03
2 1651 .5 C.4 5 320 1 681 7 001 16 444 5 196 21 640 19 120 1.13
3 1962 T.5 £.5 5 513 1 742 T 255 14 962 4 728 19 690 17 832 1.1C
4 1963 .G 76 & 433 2 665 11 098 15 854 5 010 20 854 21 270 0.9%8
5 1964 10.2 £.8 12 895 4 075 15 970 16 609 5 249 21 857 23 888 0,91
6 1965 10.7 10,2 1€ 950 5 9&8 24 938 1€ 950 5 988 24 936 25 333 0,98
7 1366 11.0 10.7 28 862 9 120 37 982 23 494 7 424 30 917 25 573 1.21
8 1967 9.4 11.0 35 &880 11 338 47 21€ 24 721 7 €12 32 533 21 &53% 1.49
Sources: 1. Direccién de Bstadistica y Censos, Industrias Manufactureras, Afios 1960-61-62-63%-64.
1565, 1966 y 1967. Santiago, Chile (Establecimientos de 10 y m&s personas ocupadas) .
2, Corporacién de Fomento de la Produccién, Datos bédsicos sobre el sector industrial
manufaciurero, Perfodo 1960-1370. DPublicacibn N° 22-A/71, Santiago, Chile.
3. Oficina de Planificacidén Nacional, Anteccdentes sobre el desarrollo chileno 1960-1370.
: Santiago, Chile, 1972, :
a/ ZEstimations,



Table 9

DATA USED T0 ZSTIHATE THZ VARIABLES OF THE ENPLOYMENT (OVZRHEAD WORKERS) LRMAND BQUATIONS ANT
FOR THZ BRANCHES ¥0OD AND CORK DURING THE SANPLE PERIOD 1960-1967

et current prices at constant 1965 prices (8}:(9)
A s ¢ & 5408 s | ¢®  s+c®  H® P® .
n/n Yi?r (in (in  (in thou- (in thou- (in thou~ (in thou- (in thou- (in thou- (in (in
thou- thou- sand sand sand sand sand sand thou~ ¥scu-
sands) sands) Escudos) Escudos) Escudos) 3Iscudos) Bscudos) Dscudos) sands) dos)
(1) (2) (3) (4) —  (5) (8) (7) (8) (9) (10,
1 1960 0.9 0. 1 411 392 1 803 4 697 1 305 6 002 2044 2,94
2 1961 1.0 . 1 797 500 2 297 5 555 1 546 7 100 2 306 3,08 -
3 1962 1.0 1. 2 031 565 2 596 5 512 1 533 7046 2312  3.05
4 1963 1.1 . 3 431 954 4 385 5 450 1 794 8 244 2 764 2.98
5 1964 1.3 o 5 198 1 445 6 643 6 695 ‘l £61 & 556 ~ 3 021 2.83
6 1965 1.5 . 8 930 - 2 483 11 413 8 930 2 483 11 413 3 478 3.28
7 1966 1.5 }QS 12'449A 3 461 15 910 10 133 2 e17 12 951 3 431 377
& 1967 1.2 1.5 14 690 4 084 18 774 10 121 2 814 . 12 835 2 745 4.71
Sources: 1. Direccidén de Estadistica y Censos, Industrie lianufacturera, Afios 1960~6l—62—63—6{;

1965, 1966 v 1967. ©Santiago, Chile (Zstablecimientos de 10 y mas personas ocupadas)-
2. Corporecién de TFomento de la Produccibén, Datos bdsicos sobre el sector indusirial
. manufacturero, Perfodo 1960-1970. Publicacidn K° 22-A/71, Santiago, Chile,
3. Oficina de Planificacién Nacional, Antecedentes sobre el desarrollo chileno 1953-1970.
- Sentiego, Chile, 1971.
a/ Estimatitons,




Table 10

DATA USED OF SOME BXPLANATORY VARIARLES OF THE ELNPLOYMENT DEMAKXD EQUATIONS AXWD FOR
THE BRANCHES WOOD AND CORK DURING THE SAMPLE PERIOD 1960-1967

- B I

Y Yo 1 K® K5 4 K5 K5 4
n Year (in million (in million (in million (iE million (in million (in,mi}lign
n + Escudos) Bscudos) Escudos) bscudos) Escudos) Escudos,
! (1) (2) (3) S (4) (5) (8)
1 1960 122 114 10 9 33 1
2 1951 130 ° 122 12 10 39 23
3 1962 151 130 13 12 39 59
4 1957 161 151 20 13 39 %9
5 1954 183 151 32 20 41 39
6 1965 199 183 47 32 47 41
7 1656 222 199 54 47 42 47
8 1967 206 222 64 54 41 42
Suurces 1.

Direccidn de Estadistica y Censos, Industnrias Manufactureras, Afios 1960~

61-52-63-64, 1965, 1966 y 1967. Santiago, Chile (@stablecimientos de 19

y wés perscnas ocupadas).

Corporacién de Fomento de la Produccibén, Datos bésicos sobre el sector

industrial manufacturerc, Perfodo 1960-70, Publicacibdn N° 22-4/71,
Santiago, Chile. ' )

3. Oficina de Planificacibén Nacional, Antecedentes sobre el desarrollo

chileno 1950-1970, Santiago, Chile, 1971,
a/ The variables stock of business capital, K, and stock of business capital, X
in colunns (3) and (4) respectively are expresscd at current prices.
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