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a) Securing full employment;

b) Maximum development of individual abilities and capaci-
tias as a basis for development of individual living
standard and the entire welfare of personality;

¢) Maximum incréase of national lnccme by means of ef-

fective utilization of labour force.

During the transition period from capitalism into socia-
lism the development of socio-economic structures of man-
power is of paramount importance. Thus the target as a
whole is not exclusively determined economically. Eco-
nomical target takes a central place 1f polibical and
social targets abe to be fulfilled on an appropriate

economical basis.

The economical targets for the development of labour
force result from the fact that "the degree of skill of
the existing population is the respective supposition
for the whole productive activity, the main accuhulation
of wealth, the most important result of antecedent
labour existing into the living labour itself"l). Hor

industrially déveloped countries there are today

1) K. Marx, Theorien Uber den Mehrwert, Bd. 3, Berlin 1962,
BSe 195-'.:



estimations that about 1/3 of economic growth is due to the

qualification of manpower.

The investments in education & training of labour force
are steadily increasing. In the G.D.R. for example in 1965
the government invested in education and training the fol-

lowing rates for different manpower categories:

Mark
for one un- or semi-skilled worker - about 11,000
for one skilled worker H o 18,800
for one technician : A 29,000
for one University -Graduate : ¢ 53,500

When multiply these rates by the numbers of each of the
given groups, the total investment for the labour force rea-
ches about 131 x 18 Mark. The amount of fixed capital in the
same year waé.about 400 x 10 Mark, showing that the propor-
tion of fixed capitai to lnvestments in labour force was about

5 - ulig

It is typical for the socialist society that there is a con-
formity between individual interest in higher education and
higher living standards and between the interest of society

for continously growing qualification of labour forcec
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sour Tforce is subject to considerable dynamic development.

.5 dynamic brend is due to different factors:

=

Seiersific and technical factors (increase of number of
mployees in the scientific sphere, in research, develop-
ment 2nd aenhnologjgincreasing gualirfication of manpower,
extension of the average education & trailning period,
anges in occupational structure;

Teonomic factors (changes in structure of economic branches;

inerease of manpower in leading branches);

[

Bolivical factors (full employment; increase or decrease

%

s in the army, government etc.)

gf employe
Seceial factors (extension of educational period; decrease
of retizing ag@;

Demographic factors (increase in birth rate, fall in

i
L

szl & sociological factors (unnecessary mobility).

dvnamic development of labour force may be illustrated

the following figures:
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Fige (2)
External mobility process represents .the movement .of labour force ¥}mm

and to economic activities
a) Entrants
8 from the educational system (young skilled manpower, graduates

from universities and technical schools);

ii from unemployed population.



b) Leavers:

(/%]
i - asVYresult of retiring age, invalidity and death,
ji- Dby socially necessary fluctuations (political obli-

gations, army, delegation to studies, etce.);

iii- Dby socially unnecessary fluctuations.

Internal mobllity processes comprise any transfer of manpower

connécted with a change in activity.

This includes transfers due to- changés in technology etc.

The given figures show that manpower planning is directed to
control a very dynamic process and that planning énd specially
long term planning represents a cognition processe.

The better we know the processes indicated above and the determi-
nants and economic laws which govern them the more exact are the
plans. Substantially it is a gquestion of‘essential aspécts of
manpower reproduction. Hence it follows: a scientifically based
planning theory is always based on a theory of manpower reprodu-
ction in the enterprise, Region ahd national economy. The man-
power planning aimed at an optimum reproduction of manpower,

the optimum criterion being derived from political, economical

and social targets of the State-
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The main objective of Manpower Blanning is to find out an opti-

mum solution considering all these factors. We must here mention
that in a socialist country there are no conflicts between these
different factors. Therefore it is always possible to achieve

an optimum combination of these factors.

l.1.2. The strategic concept

The Government has elaborated for the realization of
{his target a strategic concept based on different

o
forecasts. These forecasts include:

- population forecast;

- economic forecast;

- scilentific forecast;

- manpower forecasty;

- educational forecast.
In accordance with the long-term gqualitative and quantitative
development of labour force such forecasts are usually elabora-

ted for a period of about 20 years.

During the elaboration of the strategic concept the Government
starts from the fact that the existing scientific and technical
revolution needs objective ¢hanges in the structurg’quality &

efficiency of productive forces, in the present time. Clearly,
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this is valid also and above all for the most important pro-

ductive force, i.e. the labour force. In this connection it

means:

Educational effects, structural effects and utilisa-

tion effectse.

In determining the strategy of the GDR, it is aimed to maxi

mise the qualification development and its optimal utilization

as the situation of full employment is reached and secured.,

The most important strategic targets have been determined on

the VII. Congress of the Party. They include:

a)

b)

c)
a)

e)

general compulsory education in the Polytechnical
secondary school with 10 classes;

general vocational training for all juvenales as
far as they will not attend Universities 6r High

institutes; .

Aincrease of efficiency of high educations

25 per cent of each birth cohort attend university
or high institute in full=time courses (inclusi-
vely correspondence courses it would mean about
30 per cent);

the inventory of graduates from universities and

high institutes will be increased in the period



e e

1965-1980 by 2,5 time, the inventory of scientists
and engineers by 3,5 time;
f) +this means that about 7-8 per cent of the national

income is spent for educational targets.

By this strategic concept the general trend for labour force is

given.

l.1.3. Contents of Manpower Planning

The Manpower Planning has 2 main steps:

a) to precise the targets of the strategic concept;
b) to elaborate a suitable program to fulfil the

targets.

Planning means to work out different alternatives indide the
target area and also includes decision on the optimum alterna-

tive by means of selected optimum criteria.

Therefore, manpower planning includes:
a) determinationof the average inventory and its
structure;
b) determination of demand divided in structural elements;
¢c) determination of the turnover rate(entrancers ,
transfers, qualification from one step to the next

ebte)e
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The planning task consists of determining the target area and
to set up the program for transforming the given initial situa-
tion into the aimed one. Therefore, the planning always includes

the following parts:

a) determination of target area (= which situation is
to be reached) and the possible optimal alterna-
tive,

b) analysis of the initial situation (== where we are
now) ;

¢c) work out of transformation program (which measurég
are necessary to arrive from the initial situation

to the target area).

The most difficult task is to determine the target area:,l‘)° The

basis for this are the above mentioned forecasts.

l.1.4. Unity of Planning and its Realisation by the Govern-

ment. _organse.

The realization of plan requires the state control.

The state authorities (from enterprise to the S8tate Commission)

1) under the target area we have to understand the limits within
which all possible alternatives can be fulfilled.
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use a system of economical and noneconomical measures for this
purpose. Manpower planning contains a number of specific aspects
arising from the particuler position of the human being in the
social production and reproduction processesSe Everyone in soclety
has the right to choose the kind of education, and his work

place within the framework of the ébcial opportunities. In these
circumstances it is impossible to forecast and master fully the
effects of all the factors influencing the development of labour
force in advance. Therefore in this branch of planning the actual
development everytime will correspond with the planned one only
approximatelye. This difference between both will Dbe minimum the
more effective the state measures stimulate the reaching of

planned situation.

The most important state control measures are to be classified
as follows:
a) economical measures: wage system, income policy etco
b) socio—economical measures: housing, cultural and
social utilitiess etc.

¢) administrative measuress limitations for particular

specialisations in vocational and technical schools
and universitilies,

d) educational measuress: education and training accord-

ing to demand, improvement of educational efficiency

etCo
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e) ideological measures: vocational consultations for

pupils of attraction of the required manpower to the
most important projects.

f) sociological measures: improvement of the working

atmosphere, etc.

g) demographic measures: influence of the population

growth.
The plan is to realise the best if the individual, groups and
society as a whole coinciae with each other as far as poésible.
This must be reached by the mentioned system of control measures.

In doing so the individual interests can be realized only in the
framework of socially fixed limits.

1.2. Methodological Fundamentals

l.2.1. Manpower structure and its Representation
Manpower of the national economy, sector or enterprise
always appears in particular structures. They reflect:
a) the different aspects of division of labour;

b) the socio-economic conditions;
c) the demographic conditions.
Such structures are:
i = +the sectoral structure indicating the distribution of man-
power among economic sectors and branches;
ii- the structure indicating the distribution of manpower
among the departments of research/development, manage-

ment, production etc.;



ot 5

iii- the qualification structure indicating the distri-
bution of manpower among qualification levels and
occupational groups;

iv—- the socio-economic structure indicating the dis-
tribution of manpower among the different social
classes and groups;

v—- the regional structure indicating the distribu-
tion among regions;

vi- the age and sex structure indicating the distri-

bution by age groups and sex.

There are other structures such as the so challed man-
power group structure (for example Direct workers: indirect
workers in production), Formally any given manpower struc-

ture can be represented as follows:

The distribution of manpower according to one criterion

gives a structural vector.
2
%2
Q — o

= |
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This vector would be the simple gqualification structure vector
where the different A represent the qualification groups.

The structure according to two eriteria gives a structureal
matrix.

For example; Qualification-branch-matrix.

branch :
Agriculture Industry | seeo «'e wie E

Qualification

é Scientists
S o |Engineers
g O 2
@ o .
P L]
'_(’_'{ o
? °
= 20
Commerce
39 |Textile
O - .
~ 2
R
(9]
SE= °
[0Ne]
=

° e 0 e © o Goo

Qualification -Branch-Matrix.
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The above mentioned explanation shows the possibility of com-
bining the different structures of manﬁowero The more combina=-
tions we can get, the higher is the possibility of distributing
the available manpower (€.g. Qualification -Branch - Region -
Matrix)eIn this case the number of possibilities is 3. Then

the Freedom degree (F) of each vector is 2. Generally we have

(n-1)Z2 F2 0 , where n represents the number of structures.

For purposes of practical planning as a rule a system of man-
power matrices with a limited number of criteria is sufficient.
The most important matrices are the followings

a) the qualification ~branch-matrix -

b) the qualification - activity - matrix

¢) the qualification — Region - matrix

Manpower classification is the main tool to obtain an efficient
system of matrices which enable us to analyse and plan Manpower.
For this purpose there must be a set of catalogues for the
different kinds of classifications (eggo in the GDR there are
catalogues for occupational structure, qualification structure,

etc. for each economical branch).

1.2.2. Manpower Inventory and Manpower Demand

The start point of planning is to find out the average

inventory of manpower. The inventory B is to be changed
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from situation O into situation n.

As inventory we mean the totality of manpower or a given
structural element. If BO = Bn, then the number of leavers
are to be replaced only during the period n.
This will be represented by the replacement need S-
(More exactly S is the component for inventory maintenance!)
g :
B 5
we have to add both S and the change need W (component due to
change).
Then Qr=rWe 5
where Q is the total number of enterances (demand).
B, < B
two cases are to be distinguished:
1. case: 0£Q< S There afe enterances smaller than S.
2. cases Q€0 There are no_enterances of labour force
but transfers.
(This situation is typical for example
for coal miners and the lower quali-

fication groups)
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For the calculation of the inventory maintenance component (8)

have:

Si Bi . Sz = replacement need in year i

replacement rate

where S
z

For the period of n years it is valid that:

n

S = Z (B- ° S )
n ek 1 Z

For the calculation of the component of inventory change (W)

it is wvalid that:

W, =3B, - B,

W =By = Big
=

W= B, - B

O et 5 i-1

n
B .
A = n
% B ik
0
>
Then w, = = (Bigg v - W)

T The calculation of the components of inventory change and
maintenance relates to a labour force matrix we have the fol-

lowing relations:
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Gives ‘the matrix A the labour force inventory and its structure
in the basis year t, and the matrix C the inventory in the
plan year t4 then

A+ Bo=-0

where B is the matrix of change ‘(extension or diminution)
of the number of manpower in the respective structural ele-
ments® It is

85y + Dy = Oy

where a5, bik & Cik represent the zlements of the

matrices A, B and C respectively.

= ]
then bik =i i > Byw
— ?
and Cik - &k (1 +k iK)°
1 . . . Z . 1
k ik 18 the coefficient of inventory change. If k ik‘>7 0,

k?ik is the Demand coefficient of extension. The total demand
G is composed of the inventory change B and the replacement
need D

Then e e )

lo)re B e ol

e S ik

T k"ik is the coefficient of replacement need then



o D

By g Lhiay, il o S5
= o k')
Boe 1= B lap o B e
and B = Sik ° Sk

then i
a. = a.
=T ik

where &, is for example the number of manpower of an occupa-

tional group
5T
— g, = k}: ki o 8y
=11

where g; 1s the demand on this manpower category.

1.2.3. The Analysis of the Initial Situation

The target of manpower planning is to use manpower with maximum
efficiency for the national economy. For the fulfillment of
this task important clues can be derived from the analysis of
the initial situation. The most important is to derive from
analysing the initial situation conclusions for an optimum
planning. First of all important questions during the analysis

are as follows is the existing labour force used efficiently,
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what hinders a higher .effdciency, how, o overcome.- the

reasons? Components of these questions are:

a) Is the existing qualification used efficiently? Is it pos-
sible to use manpower of high qualification more by better
organisation or by a better division of labour (such as by
an appropriate number of auxiliaries)?

b) Fit the existing occupational structure with the activity?

The analysis snould contain also the analysis of errors ari-

sing ‘from previous plans; this gives conclusions for the new

planning technigue.

The methods used for anzlysis must be based according to its
purpose. There are different appropriate methods in this case:

a) structural analysis as cross—sectional analysis, trend

analysis and structural comparisons (such as and occupa-

tional activity suructures)

b) factor analysis: correlation and regression alalysis
¢) work studies to find out the efficiency of the existing

qualification.

On the national level international comparisons are important.



e

1,24, Planning Methods

In theory and practice different planning methods are develop~-

ed and used at present for the planning of inventory of dif-

ferent manpower categories.

In the following we shall give a short summary of the most im-

portant manpower planning methods:

a)

Norm Method

The norms are considered as an important planning tool in
all fields of planning. In case of manpower planning norms
are used often and they are the basis of planning the nu
number of production workers in enterprises. Norms are

used for planning other occupational groups and on higher
planning levels (sectoral, National). In the last case
norms can only be used for planning when they reflect the
relations between manpower inventory & the infleuncing
factors® Therefore norms must be based on accurate analysis
of theéé factofse‘The-simple norms relates manpower inven-
tory to only one infleuncing factor (e.g. Engineers/ fixed
capital). Such norms .can be simply calculated but they
are_used only when the effect of the other factors can be
neglected. The majority of norms is based normally on 2 o
3 factorse The introduction of the effects of more factors

has shown that no better results can be achieved. Such
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norms are worked out by means of correlation & regressicn
analysis. They are not reflecting the average level but
they reflect a higher level.

Specially are such norms applicéble for manpower planning

in the nonmaterial sectors. For example in the educaticnz..

gystem the pdmber of teachers can be determined in relatio..
with the following factors?: 2

l. Number of pupilss

2. Capacity norm per teacher (e.g. the number of working
hours / week, etce)s;

3, Number of lessons per weekj

4., Number of pupils per class.

Similarly norms can be wofked out in the health services

sector, scientific institutions, banks etc. The time span

in which the norms are considered to be applicable

depends upon how long we can assure that the infleuncing

factors are unvariable. Generally thé time span is from

5 to 7 years.

Trend—ExtrapolationﬁMethod

This method depends upon the registration of the behaviou:
of a certain phenomenon during a certain period (base
period) and the projection of this behaviouf in the fufture.

By applying this method appears a number of problems whlic!
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must be taken into consideration. Here we shall give only

2 of such problems:

1) the conditions in the plan period must be nearly the
same as those in the basis period. This must be always
controlled.

2) the plan period should be always shorter than the basis
one. Here appearse the problem of lack of such sufficient

trends for the basis period.

Therefore; this method can be used effectively for short-
term planning. It can be used not only for the projection

of @bsolute numbers but also for relative numbers.

Tn some cases the trend - extrapolation leads to unreal
results and therefore we have to use another method to achi-

eve real results.

Qualified Estimation Method

The application of this metnod leads in many cases to useful
results. Bstimutions are always possible when the other
methods are not applicable. Estimation for manpower planning
are used in many countries. Recently in the USSR a method
was developed which .exceeds . the present experience

in this. fieldi. . . . It is a combination of the Delphi-
method, which is based on consulting a grgup of experts in

the concerned field and the PERT - Method (Program Evaluation

& Review Technique). This method is suitable specially for
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long-term planning and forecasts. In the following we shall

give the main steps which to be followed by manpower planning:

h

3 ) sufficient number of experts is to be consulted. They
must have the theoretical and practical abilities in the
concerned field (e.g. Manpower planning, education, etc?)
A1l the necessary informations about these experts must

be well known.

2) fPhey will be consulted about a certain event and the pos-
sible occurence time and the necessary activities leading

to this event.

3) Their answers are to be collected and the probability of
the accurate occurence time of the event and the necessity

of activities are to be calculated.

4) The most probable occurence times and activities are to be
brought in a network. '

5) The activities will lead to new events nearer to the basis
year. For these new events the whole process must be re-
peated until we reach the basis year.

Exampleé
1. In the field of manpower planning on the national level

100 experts are grouped.

2. They are consulted about the following questions:
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a) when it is possible to double the number of engineers?

b) Which conditions are to be fulfilled?

%) The answers were as follows:

year No. of Experts Probability

a) 1975 10 0.10

1980 15 0515

1985 70 0.70

1990 5, 005
_ No. of Experts Prob.
b) Building new hostels 90 0.90
" " laboratories 85 0.85
Increasingﬁthe no. of the staff 95 0.95
" ’ " " students 100 1.00

4, From these results we can get the following basls network.



Plan _Year 1985 Doubling the no. of Engineers
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Basis Year
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This network is only a simple illustration of this method.

d) International Comparisons:

International comparisons are used often for manpower
forescasts and long-term planning, specially for high
qualified manpower. The advantages of this method are:

1) to recoghize the regularity of manpower development;
2) to supply planner with the necessary informations.

They are useful for both theoretical and practical purposes.

But we have to consider the following limitations:

1) The specific demographic, economic, social and other

conditions must be considered for each country; there-
fore it is better to compare between countries with

nearly similar conditions;j
2) The educational systems are not the same in the dif-

ferent countries. The> highest grade of comparison gxists
for the high educational graduates;

3) There are great differences in the statistical systems

of the.various countries.

We must here mention that this method is to be used only as a

tool to precise and check the results of our plans.
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e) Mathematical Models

Mathematical models are used nowadays as a planning tool but
only from ‘the theoretical point of view. They will be the
most important practical planning tools in the future. By

the preparation of manpower plans it is very important to
combine different methods. We have to apply such methods which
can realise the required results with minimum effort. It is
always possible to obtain such results by simple methods.

The more the results for the practice obtained from the

theories,the more useful are these theoriea.

1.3, Development of Theory and practice of manpower

Planning in the GDR

Today, after 20 years of successful political and economical
development, the GDR disposes of a developed planning
theory and of extensive experiences in the Planning pra-
ctice being an integrated part of the national economic
planning system. It is concentrated always on 3 levels:

the enterprise, the Region and the national economy as a

whole respectively on the different sectors and branches.

Considerable changes were taking place in the GDR's manpower
potential as a result of planned processes; which one represen-

ted by the following tabless



= e

‘ 1952 1956
Total 100 100
Public sector total 53 ¢6 84 .1
State sector 50.0 64 .8
Co-operative sector 346 19,3
semi-state sector - 503
Privaté sector 46 o4 10,6

Table 1: Manpower according to property status of enterprises

1955 1964 1980
Total 100 100 100
with university qualification 1,6 3.6 67
Technicians and manpower with 2,8 4,8 11-12
special qualification .
Skilled workers 25 .6 45,6 62-70
Semi or un-skilled workers 70 .0 47,0 13-19

Table 23 Qualification structure of manpower in the public

sector

1952 1966
Total 100 100
Industry 29 4 3548
Construction . 5.8 567
Manufacturing craftsmen 7 50 Bigl
Agriculture, forestry 22,9 1549
Transport 55 54
Post and communication - system 1.6 1.8
Trade 10,7 Llw5
Sectors oubtside material
production (health-system finance..) 13,8 174

Table 3: Manpower structure according to sectors
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The great structural changes are reflecting the radical socio-
economical changes but also the economic scientific and techni-

cal development.

Parallel to the economic development, changes in manpower plan-
ning togk place. Whereas in the beginning the quantitative
aspect and the year planning were prodominant. due to a great
extensive growth of the socialized sector, a long term and
great change of the gualitative aspect of manpower is occuring
due to the techno-scientific revolution. Therefore today fore-
casts and long-term planning of manpower with the qualitative

aspect are the central points.
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Forecasting and Long—term Planning of Manpower on the Netional

level

2nils

The Analysis and Forecast of the Development of the

National Total Manpower (NTHM)

Today nobody disposes of a mathematical model rendering
possible sufficiently exact forecasts of NTM. Therefore
at present there are attempts to find out The tendencies
of the structural development and regularities by an
analytical system. Then to use them for forecasting the
future development. So it is possible to elaborate
sufficiently founded forecasts as a basis for long term
decisions for economic and educational policy. The
forecasts in the GDR (and in other socialist countries)
are based on careful analysis of the trends of wvolume
and structure of NTM and make for this purpose use of
different methods and ways using frequently the inter-

national comparison as additional and checking measure.

2.1.1. The volume of the National Total Manpower

Tnitial point for the determination of The vol-
ume of NTM is the demographic analysis and population
development forecast. The calculations of the future
development are based on the specific age and sex

structure of the GDR, the low birth rates (About 1.2
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per cent per year) and the high mortality rates due to the speci-
fic population structure in the GDR.
The following teble shows this trend:

1970 1975 1980
thousand per thousand per thousand  per
persons cent persons cent persons cent

Total popula-
tion 175200 100 17,580 100 17,620 100
from which:
hildren 5,950 23 3,970 25 4,000 23
Pension age 3,400 20 5,410 20 3,080 R
Working .ge 94850 O 10,000 57 10,540 60
Table (4)

The following table gives the change in these population groups

divided by sex in the period 1970 - 80 in (1000)

female male total
Total population + 40 + 380 + 420
from which:
Children #0295 + 25 + 50
Pension age - 230 - 90 o 220
Working age + 245 +445 + 690
Table (5)
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The population in the working age will inerease by about 7 per
cent during these 10 years.

Between the popqlationrin the working age (Pii) and the nabional
total manpower (ﬁTM) there are the following relations:

Wi = PiA. g + PE = PWAn » gn + PWAL o gf + Ph

NP = national total manpower

PWA = population in working uge

Pl = L (aale)
DWht = L (feunale)
£ = ceanercl ciployment rave = N/ Pl
& = L (aale)
5T = R (female)
PE —~ Number of pensioners employed

gho= 1 — (kl + ky + k5)
1

gf = - (k2 i k5 + k, + k5)
kl - coefficient for military service L
k2 = g education and training.
k5 — " invalidity
k), = g release due to pregnancy
k5 e e . other reasons.
D r 11 i g v P
Number of members of the army ,eiC*

Male population in the working age.
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For the forecasting purposes the estimation of the following
factors is important:
a) development of employment rate for women'(k5)
b) development of employment of pensioners (PE)
c) development of number of persons in education and training
(i)
— The increase in employment rate (k5) for women is influenced by

different factors. These include 3

a) the increase in qualification level. According %o sociolo-

gical studies women with a trade or profession have more
desire to work (in 1980 nearly all women aged till 50 years
will have a trade or profession);

b) the preparation of new places of employment for women in

lower industrially d&evelgped regions. The employment rate
in several regions is about 10 per cent lower than in other
regions;

¢c) the quanbtitative and qualitative improvements of education

and care of children of the working women in nurseries,
kindergartens @nd day nurseries.
There are other factors working against the increase in employment
rate of women (exbtension of release of mothers before and after
birth, increase in family income etcC.).
The trends in the employment of pensioners is not easy to emstimate.

It is to consider that the average life expectancy is rising
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indicating an increase in employmente. Studies on the state of
health show that about 80 per cent of pensioners (in the first 5
years after reaching pension age) are able to work in appropriate
working placese. o
The number of students can be determined relatively exactly from
the forecast of the qualification structure and the targets of
educational poliecy. In the GDR, in the following years, the
number of pupils in the classes 9 to 12, and students in vocat—
ional and professional schools and universities will increase
considerablys:
a) an increase in employment rate of women (k5)
b) a decline in employment rate of pensioners (PE)
¢) an increase in the number of pupils and students in
working age and an extension of the average educational
period.
It follows, that the national manpower will grow slower than

the population in the working age.

2.1.2. The Regional Structure

The developument at the volume of the national total
manpower is directly connected with iTs regional develop-—
ment since the population reproduction tekes place in the

regionse.

Due to the different demographic situation in the “different regions,
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also the population development will have different trendsg Amoeng the
15 regions of _thé GDR for Example 10.will have in“the‘l970—l980penk@
an increase in population, the region Dresden will remain constant
while in the regions Leipzig, Kerl-Marx—Stadt and Berlin will dec-
line. This gives a different development in the number of man-
power taking into consideration the different development of
employment rate.
For example: 1980 : 1970 Rostock 120 per cent
Dresden 102 per cent
Berlin 99 per cent
These calculations do not teke into consideration the future
migrations.
In comparing the regional manpower development with agglomera-—
tions there is apparently a strong development in the lower
developed areas and unsufficient development in the agglomera-

Tions.

Conclusions:

2) allocation of production in lower developed regions

b) Advancement of migration into the agglomerations.

For getting information about migration an analysis of the
previous trends is necessary. This gives the following pheno-

mena.s



- 39 ~

| Migration between reagions in 1964

Age Groups (in Years )

Bgy (3 )
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a) The young population in the working age takes the first place.
See next page
b) A high migration is to be found into new industrial plants
and built-up areas connected to them.
¢) There is a trend of migration from smaller to larger and o

largest communities.

Economical aspects are decisive for influencing the migration
because agglomerations have a high efficiency in the national
economy. A modern industry i1s impossible without regionzl
concentrations.

Particularly it mekes possible:

a) an effective utilisation of infrastructure,

b) a more effective utilisation of fixed assets by means of

more shift work.

2.1.5, The Socio-hRconomic Structure

- During the transition period the development of the
socilo—-economic structure is very important. It reflects
the developmenc of socialist production relations.

This development stage is reflecting itself in the follo-
wing data.
In 1966 the working population of the GDR were distribut-

ed among the following classes and social groups:
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Working class 7646 per cent
Farmers at co-operatives 1049 ¥
Craftsmen at co-operatives 1,8 i
Professionals 66 u
Private craftsmen 243 a
Retailers (private) 0e8 i
Others 0s9 &
Table (6)

With further development firstly the number of private enterpris-
es will decline gradually and this of semi-state enterprises but
also co-operatives of craftsmen will grow up SO that the number
of persons employed in socialist sector will further increase.
This development will be accompanied by important changes within

the classes and social groups.

2.1l.4. The Sectoral Structure

'Tn the early 1950s Fourastiel) succeeded in proving that
the growing industrial development of a country is connec-—
ted with a typical trend of the allocationof manpower on

the sectors.

I. agriculture and forestry
II.: iIindustry
III. services (all sectorsomtside I + II)

(1) A French expert
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This classification gives initlul points for the general estimat-
jon of the trend according to global sectors. For practical plan-—
ning and international comparisons however it is necessary to have
a further classification. The classification used in the most
socialist countries is as follows:

a—- manpower in the material production

Agriculture and forestry
Industry

Construction

Transport Communication

Trade

b= Manpower in branches outside the material production

Health sports
Bducation/arts/
Science/Research
Finances/credits/insurance
Administration

Others

~ TFor many of this sectors there is a comparison of structural
development of manpower from 1955 to 1964/65.

See Table on the next page
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Agriculture Transport Education/Culture
& Industry Construction & Trade &
Forestry Comm. Social Sector
1 2 1 2 1 2. 1 2 1 2 1 2

UaSehie 12,2 6,2 29,8 27.6 6.2 6.4 7.0 4.8 18,5 23,0 il -« 2
Sweden 20,4 1388 32,9 36:00 7.9 9l Bul %5 . 13.0 135 41 1750, (198
Japen 38,9 24,3 19,5 25.1 4 6.5 A7 64 17.4 2041 158  13.2
England . b6 3.5 454 40.6 6.5 742 Zef  BRA9W 1252 Tan2 235, 27 .6
West Gremany 16,9 11.6 39:2 416 8.2 8,1 5.6 5.8 13.7 .2 6.1 1846
@DR 2.4 16,0 39,8 40,0 5.5 5.0 6.9 630 10.9 11,0 14,5  18.0
Italy 3349 25.4 27.3 30,0 8.3 108 4D 5.2 12,7 1.l 13.8 145
CSSR 3ha1 21,8 32,6 38,2 6.8 8.0 3.4 3.7 8.0 8.5 4.9  19.4
Hungazry 5445 32e1 194 3140 19 5,9 ke 63 53 745 %9 17.2
UDSSR 4340 3440 31,0 34,0 - - 640,180 ¢ 540 6.0 15,0 18,0
Poland 5606 47.1 18.8 23,3 4.2 57 3.8 4.8 G2 505 11,6 13.8
Rumania 69,7 5607 13,1 19.2 43 6.3 a5 Wiz B a0 6,8 10,0

=
i

1955
1964/65. Table (7 )

n
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This trend over 10 years shows:

a)

b)

c)

d)

The percentage of employers working in agricultﬁré decreased
in all countriese.

The percentage of manpower in industry were growing in all
countries excluding USA and UK. Several countries show
neérly constant trends. It is to conclude that the turning
point will be reached (GDR, West Germany)

The percentage of manpower in construction is growing in most
countries excluding GDR, Western Germany)

The percentage of manpower in transport and communication is
growing in most countries.

The perceﬁtage of manpower in trade, in the educational system
and in health is growing in all countries (excluding Japan).
But it is to see that an employment rate in the trade in capi-
talist countries is too high which is not aimed at by socia-.

1list countries.

~ According to the existing forecasts it is not estimated that

this general trend continues in all sectors in the GDR. It is

rather to suppose the following development:

agriculture and forestry: decrease of relative number of
manpower

industry H decrease of relative number of

manpower
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= construction ¢ increase of'relative number of manpower
= transport/communication : decrease n 1" "
- trade H 17 17 14 14

1

education/health/social

welfare increase I 1 1"

It can be supposed that the general trend will be realized with
regard to manpower in the agriculture, industry, education and
social welfare Whereaé in the other sectors certain oscillations
will occur.

Particularly important is the structural distribution within the
different sectors and above all within the industry. 'These
chdnges'ariSe from the structural policy. of the state. So in the
GDR industry. the following development is expected:

increase in manpower in: electrical engineering and electronics

industry,
engineering,
chemistry

decrease of manpower in: mining, particularly coal mining,

light industry
There are many reasons of the sectoral structure development.
Therefore a farecast has to begin with a complex investigation of
these reasons. As reasons for the structural development between

the branches and sectors come particularly into question:
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Technical and economic .....‘ Technicians ‘ (AB)
scheels, Graduates from
these schools _' _ A7
Universities and Institwﬁ%.. Graduates from univer-<
of the same level sities Tk T
Therefore the forecast of quallflcatlon structure is an
important basis for the planning of educatlonal systen.
c) The labour force is the most important productive force.
Its qualification with regard to the national total manpower
is an important® criterion of the development level and of
the economic capacities of a country. Supposing that the
qualification development takes place according to the needs
of the scientific, technical and economic development of the
qualificatign level is an important parameter for estimating
the general level of productive forces.

The general trend is illustrating by the following figure:
hisgh 4 occupations

] B e =™ —-—-—7. -;b Tiﬂe
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It is to remark that over long periods:

a) the educational content of partiéular stages and specialities
chaﬁges;

b) there are shifts in the level of the same stage (for example
graduates of universities).
According to studies in socialist countries the given typical
circle form will not be reached. We suppose that the limits
of qualification structure development of a certain country
depend upon the mental abilities-of the labour force. There
are different conceptions about the estimation of mental abi-
1ities. But their meximum may be as follows for the differe-
nt occupational categories:

Graduates from universities 30 per cent

1t from technical and

economic schools ;
Skilled workers technicians - 60 per cent
Semi—skilled 5 per cent
Unskilled 5 per cent

This level can be reached for example in the GDR namely in 1990-

2000. Then the period of extensive utilisation of qualification
.Will_be ended, and an increase in efficient® qualification will be
realized only by a growth of efficiency of the potentially exist-

ing qualification.



=51 =

1igh profes- 1 2

sions
High train=- 3 6
ing Institu-

tes
Technicians| -3 6
Skilled 23 39
Semi-skil= 50

led o

Unskilled 20 10

igh Profes=-
sions

igh Training

nstitutes

schnicians

killed

emi-skilled

nskilled

1955

1980

Fig. (6)

1990 - 2000
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The increase in qualification is comnnected with partly consider-
able changes in the structure of the different professions .
Structure of inventory of university graduates according %o

special professions in the GDR is as follows:

1950 1964
Teachers ; L5 44,7 37 ¢2%
physicians = : : — 3536 13.2%
scientists and engineers P 13,4 20 (47
cconomists 3 3 = ' 18+ = 2 1848%
scientists for agriculture and forestry 0,6 7 86%

Similarly the occupational structure of skilled worker
changes as follows:

Occupational (trade) shar:kgglggtgiriggentory of
Zroups 1925 1270 %%80

IMining occupations | @24 |  2.08 0.77

Metdllurgy ‘and mech- e s

anical processing 357 34,45 36.19

Electricians 8e23 D¢l 9.72

Chemists. B39 35.85 3,97

Textile workers Sirbil 6.95 6.22

Technical special

occupations 205 1a57 1,61

Mech®nists 4,05 4,64 4,81

Commercial

occupations 7.56 6.75 5.46
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The increase of the qualification level depends on the development
of other factors such as: scientific and technical progress, deve-
lopment of the educational system, increase of productivity and
national income. The interrelations between these factors are

illustrated by the following figure.
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Planning system of National Total Manpower

2.2.1. Planning gystem

Planning of manpower development takes place in connection
with the planning of educational system as a complex and
iterative process. The planning system can be illustrated

as on the following page.

The given figure illustrates that in the planning process
there are complex relations. For planning we must have:
a) a planning sysbtem;

b) planning methods.

The manpower planning process is a joint work of the

central, regional and enterprise: organs.
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The figure shows that during the planning process arise two prob-—

lems, the solution of which is important for the success of

planning:

a) The relation between sectoral and regional structure of manpower.

The demand develops according to sectors while its satisfaction

is according to regions

b) the relation between demand according to qualification levels

and its satisfaction according to educational levels and the

capacity of the educational systems. These 2 problems will be

discussed in the following items.

2¢2.20

Relation between sectoral and Regional Structure of Man-

power

The national reproduction process is realized by a systen
of division of labour being characterized among others
economical by branches and sectors. The system of divi-
sion of labour is primarily determined technologically,
lechnically and economically. The national reproductlon
process is realized by necessary relations between sec-—
tors (branches), and the particular elements of product-
ion processes become efficient by productive consumption.

Subsequentlyan appropriate demand arises on manpower .
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But the labour force, as the most important productive force is
reproducing itself in the region. Therefore the origin Qf demand
and its satisfaction (reproduction) do not coincide. Whéreas with
regard to objective production elements both categories are conn-
ected with the sector. The subjective element (the labour force)
on the one side is connected with the sector on the other with the
region. Hhis ié reflected on the one hand by the sectoral struc-
ture and on the other by the regional structure of labour force.
With regard to the objective clements we have the supply-demend-
natrix as relation between sectors (such as input—outputwtables),
in view of thé 1abour force this matrix represents a sector
("demand")- and a region ("supply") —matrix.

The problem can be described as follows:

Zk = number of Manpower in the sector k

Z; = number of e in the region i

Zki = number of & of the sector k in the region 1
Z - Total number of manpower (=NTM)

There is:

(n in the GDR=15)

N N
=y
I i
M= iM
S 63
23 =3
& &
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If A 7Z is the increase in labour force then
m n
k=1 =1
and due to the reproduction of the national total manpower in

the region:

n
Azl{ 5 ZA Zlci
A=l

The increase in manpower of a region corresponds with the sum of

increases in the particular regions with

as, § o

From these relations we can give the following balance scheme:

1| ¥

Figs - (9)
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The regional allocation of economy has to conform with the regio-
nal resources
Migration is to be stimulated according to economic structure in

concentration points.

It is clear from the above figure that:

I. The total increase of all sectors in the region (i) corres-
ponds with the manpower increase in this region.

II. The increase of the sector (k) is dependent on the increase
shares of manpower in the regions (i) = lyeces Ie

ITII. AZ is the sum of increase shares of the sectors.

TV N 7 x i i i 4 regions.

This figure reflects mathematically the analytical and forecast-
ing representation of the regional and sectoral structure of

manpower

2.2.%3. Relation between Manpower Demand and Bducational system.

The educational system is the source which 1is responsible

for meecing the demand on manpower with all qualification- .

al levels. Therefore the running of the educational
process plays an important role in supplying the national
economy with the required categories of manpower. The
educational and training process is a long-term one and

therefore:
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a) The forecasts of manpower development are connected with those
of scientific and economic progress. As the educational system
needs a certain time span there is a time lag between these
forecastse.

b) A plan of manpower development over 5 years can be secured only
in a limited way by changes in the educational system. HEven a
forecast of 12-15 years is limited in its efficiency with re-

gard to the educational system.

From the time lag between decisions for the educational system and
the efficiency of these decisions in practice arise the following
problems:

1. problem: - The control of eddcational'flow of a birth cohort has

to be realized by backwards calculations from the higher educat-

ional levels to the lower ones.

See the diagram on the following page
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Bducational flow diagram of a Birth Cohort.
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TTC ' Teachers Training College
HI High Institutes(full-time students),
U University (full-time students)

Fig. (10)



- 63 =

There is an objective framework limited extremely by the mental

abilities. These limits however cannot be reached due to socio~-
logical factors.

Remark: The dingmsn contents the share of drop-outs only at the

lowest level. iow Culculation of the graduates these shares

have to be considered also on other levels.

2. problem: The members of the same birth cohort enter the labour

force in stages at different times. It follows that we have to

construct such a diagram for each stage.

3. problem: The time lag can differ from 1 to 20 years and is

dependent on the effect of ?pe decision on the educational system
but also from the respective educational level. It follows that
it is necessary to distinguish between the minimum and the maxi-
mum time lag:

maximun btime lag: total period of education + time for prepara-

tion of necessgary changes.

minimum time lag: education period of the last level + time for
preparation of necessary changes.

The following table illustrates this problem:
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Time lag (years)

gualification
level . minimum maximum
Skilled worker 2+ P 12 + P

Technical and economical

Graduates from high 5+ P 15 + P
Institutes |
Graduates from university 4-=5 + P 16-17 + P

o= pfeparation time

~ The coverage of the demand on qualified manpower is realkized
not only by graduates but also by training and qualification

of working people. There are several possibilities:

a) training within a éualification level without changing the
speciality;

b) training within a gqualification level with change in
speciality;

LY

¢c) training andfor education for a higher qualification level.

This leads to changes in the Qualification and occupational
structure of the national total manpower by itself. There are
several possible transitions, for example:

Semi-skilled e Skilled

Skilled —® Technician —> Engineer
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The volume of these transitions is to be considered by manpower
planning. . The educational system is dependent on economic limits
(number of schools, class-rooms, teachers, teaching means etc.) e
It follows that the outputs of particular educational levels are
limited by:

- the demographic situation;

- the mental abilities and sociological factors;

- the capacity of educational system;

— Manpower demand of the national economy.

2.353. IExperiments of Planning Modelsl)

Padoile Gcnstruction of a stabtical Model for- calculatbting

Manpower Inventory according to structural Elecments

Manpower planning on the national level includes complex

calculaﬁions and balances at different levels.

There are different submodels according to which the

planning takes place (sucb as on the enterprise level).
It comes inbto question whether a model can be built up which is
applicable on the national level and permitting the calculation

of variables relevant for the national economy. Principally this

1) This item is only for those who are specially concerned wit
mathematical: models.
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task should be solvable considering the following:

a) such a model cannot replace the system of manpower planning
but only completes and precises it.

b) The central planning can take into consideration only variables
relevant for national economy (development of employment, of
employment rate, of graduates from universities, of the propor-
tions according to educational level and occupations, of the
migration etc.).

¢c) The planning is a democratic process including the different
levels from enterprise to the centre.

Today there is no complete and sufficiently exact planning wmodel

on the national level in contrast with the high developed educa-

tional models).

The following framework gives the principles of such a model:

I National total manpower %4:

7z = f£(Population in the working age, degree of employment)

II. Regional manpower Z. (=Tt ) §

Zi = £, (Population in the working age,’degrée of employ- -
ment)

III. Manpower of the sector 2, (k= 1... m):

Determinants (examples)

% = f(volume of production, productivity)l)

industry
x(volume of production, factors of productivity,

1

degree of utilisation of production factors)

1) 1( ) means a functional relations
X( ) Wt 45 correlative e
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Z f(Population, employees per unit of

Il

health-systen
population)

= x(population, Living-stendard)
Structural relations (examples)

LRqucational System® 2 = K1 ¢ %2

Z fPopulation = ll"' 12

health-systen

IV. Manpower according %o main’ occupational groups Zf(r:l...s)
Determinants (example)
Zresearch/development = £(Volume of Research work,productivity)

x(Assortment and degree of complication

of production, Living-time of a good
etc.)

Structural relations (example)

Z

i N o

Zresearch/development : technological department™ ~l.. 2

V. Manpower according bto-the gqualification groups Zq(q = high
professionals; unskilled)

Determinants (example)

ZHigh T X(Volume of production, productivity)
Structural relations (example)

Z

2High professionals® ZTechnicians = 91°*°* 92
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VI. Menpower according to a special occupational group qu
(q = High professionals, graduates of high instituts, tech-
nicians, skilled workerg; S = l...u which indicates the diff-
erent specialities) Determinants (example)

Zengineers = x(Volume of production, productivity)

Structural relations (example)

Z 227

: : 0
scilentists

engineers Oh ingiont s,

n

M

m
Zi = Eg; e

W
= Zmaterial production 7 iz;’r

p=1
7
3. o =i
: q=1 q
5 B I u2
4. 4 = = ZQlS-fzzi_Qgs Fibersare. o ZQe

Qy = number of high professionals

Qa = B n  gpraduates from high institutes

g = " " unskilled workers.
e



- 69 =

The following considerations are the basic of this model:

The principle of the model is that bdéth the total system and

its important structural elements were given by their determining
variables, &g'the structural elements are derived from the corres-—
ponding structural relations. The sum of the partial manpower
calculations so evaluated wi¥ll be confronted by the total variable 7
calculated according to the equations of part VII, In the case

of unequality it is necessary to carry out iterative calculations

till we reach the state of equality.

The model shows by means of particular examples the dependence

of the particular structural elements of the national total man-
power on the respective determining variables. It is possible to
build up an equation serving the calculation of the volume of

the structural elements. But it is not useful and in several
cases impossible to represent each structural element by an equa-
tion relating its determining variabléé. Inversely each model

has to combine the determining variables and structural relations
permitting the calculations &ith minimum expenditures. As a rule
the structural relations are,variable with time but this varia-
tion exists in a given iﬁ%grval (k) <o+ k, etc.) This interval
has limiting points where the ex1bt1ng values are approaching
asymptotically the limit. For example the pumber of employees

in the research dévelopment activities can increase only until
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a given maximum related to the total number of employees since by
exceeding this limit new products would not been fully realized by

the production system.

2.3.2. Illustrative examples

In the following we shall give simple examples of the cal-
culationsmbf some structural elements or structural relations
which are considered as submodels. In many bases'it‘is sufficient
to carry out such simple calculations without the necessity of

constructing the whole model.

The first example illustrates a possibility for calculating the

number of the required high professionals in a cértain plan year
by means of a regressional equation. Here the basis year was 1955

and the plan year was 1965. The following equation relates:

1) “number of high professionals;

i production volume;

ae

3) p : productivity.

s =ieaen( Erp)
Tlme series from 1928 Eill 1955 were used. Accordingly the equa-

tion has the following general form:

M= Sa a,;p + aaP ¥
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By introducing the values of these time series we got:
o= 18 + 0,875+ 0185 F

The given planning values relative of p and P in 1965 were 202

and 218 respectively (1955 = 100) and we obtained:

Tl965 =] B0 B7D 2202wt 0185 . x 218 =25%4,5

This means that the number of high professionals (T) had to be
234,3 % compared with 100% in 1955. The actual percentage was

230 in 1965,

The second example is concerned with structural relations.

Analysis of manpower structure in the metallic industry 1966

gave the following tables

Qualification - structure of production - workers in the metallic

industry
Degree of !
mechanisa > W
Quali- tion I, I, T i i E B
: - 3 a4 . 5
flcatlongroups v dJ
Skilled Q 22 15¢5 | 1335 | 2851 - 3.37] 55.5
Semi-gskilled Q2 IBQQ Bl 11540 236 0,2 34,6
unskilled Q5 6,7 Lk 2l - - 9,9
= Q 41,8 | 17,8 | 29,2 | 7,7 | 3.5 |100,0

Table -~ 9 =



=

Tl : work with simple tools.
T2 ¢ work with mechanised tools.
T3 ¢ work on mechanised machines.
T4 : work on half automatisiced maschines.
TS ¢+ work on full L " 5
Degree of . : 5
machnisation e :
' L (o Al lae i s gTj
Activifies - g=1
casting, etc. Vl 5959 - D7 0y76 | 0,20 5,92
pressing, rolling, etc. V2 0,20 Lo54 | 3,12 04691 0425 5479
Cutting, etc. V3 — | 0,60]16,73 | 4439] 2,32 |24,04
Heating processes V4 Q17 - | 0,65 G2l | 0,101 1 15
Finishing processes V5 O [ b2t | S0) 517 0,281 0,13] £,28
welding, etce Vg — | 1, 881N2L U0 0,72 - | 5,00
Montage V7 15,70 7,14 | 0,36 - - |52 420¢
Storing VB 2,201 0,40 - o= - 2,60
Transportation V9 34541 0,34 1,52 0,430 - 5470
Repairs Vao 6s53| 220 0687} = | .= 10,30
uality Tests v S5¢34| 040 0,80 Qe3oMEe 221 7yill
] J 171 . .
other activities Vol 2,70] 0,93| 1,00 - | 0,30 4995
;S?'Vi LE |41,80417,80[29,20 | 7,70 345010000

-, mable(10)
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For short-term planning it can be Suppdsed“that the given structures
will be nearly constant. Thus when we estimate the development
of the structural elements (v and T) we can calculate the

corresponding qualification structure.



