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le Introductionary remarks deallng with ba51c questlons of long-—

term planning,.

In the GDR prospective planning becomes more and more
a main instrument of economié leadérship. The growing 1mportance
of longterm scientific forecasting is caused by the increasing
dynamic of social processes, in esconomic fields for instance caused
by the scientific-technical revolution just underway, Successful
prospective planning is based upon the recognition of social—éco—
nomic laws which exist objectively, Hence the soc¢ial aim of the
longterm economic development is determlned by the existing social
system and its adequate economic basic law. In our case it is the
satisfaction of the population's needs -in material, cultural, etc,
aspects so far as possible under the given conditions. The quan-
titative expression of this aim is 'the maximum growth of the ma-
terial volume of the available national income per capita. The
longer the planning period the more important is the determination
of optimum consumption targets, whilst for instance annual planning
might take the consumption structure nearly as constant and stres-<’.
sing the minimization of expendltures, which are required to realize

the production programme

In order to achieve and to safeguard the reality and
applicability of 1ongterm plans prognosticatlon, planning, and actual
management must be seen as a unified complex based upon public =
ownership of economic key Ppositions, centralized and nationalized
information functions, and_the-codeterminaﬁion as well as coopera-
tion of the masses of the people. We have to avoid that prospectlve
plans are pure and abstract models and calculatlons.



An economic progunosis might be defined as a scientifice-

‘ed forecasting .regarding future economic events and processes.

Starting from the social needs, social'écbnomic‘laws; and the develop-
ment trends of science and technology prognostic models are the :
foundation of prospective plans, _Determinéting the essence of eco=s
nomic prognosis we consider the folioWing poinﬁss

- Progumostication and planning form a unity, but. they are not
identical. ) Bl

- In order to grasp the economy in its complexity the con-
struction of models i8 necesgsary.

- The character of prognostic models is not a passive but an
actlive one. We assume the pO““lb;llsy to lnfluence future
developuents activelyo

- Prognostic models are stochastic modeLsg their conclusions
have a probablllty character0

- Prognostic models include the analysis of the past, the pre-
sent, and the future, All proyﬂ#wvic methods can only be
based upon actual knowledgee ' !

wn Prognostic models require permanent progressive as -well as
retrogressive caIéulations“in'order to set up and-tb securse
the connection between the ex;sting oondltions and the re-
qulrements of future perlodso L

'_In general reality and cerﬁainby of prOspéétlve modelé depen&
on the length of the fopecasting peviod. ke &@mgam %ha anamiﬂed
time period, the higher the unﬂertalnty of prognosﬁlcatibns. The
prognostic horizon differsin accordance with theé varlous aims, scopes,
purpoges, étc, of the projections. Longtern parbidl proaections
may cover a perlod of 30 or even 40 yeard, compleké progﬁbsticaﬁion
between 15 and 30 years, and the moze detailled prOSpective plans

5 or 7 yearS&



In the G.D.R. prospective plans become more and more main
instruments of economic leadershxpa Progpective planning is

baged upon
—- analysis of the economic resources and posgibilities, in-

oluding the analysis of the fulfilment of the actual plans;

- prognostications regarding the scienﬁific and technological
development, the economic future, and the futher progreeeion
of education, vocational training, etices

- determination of scientific normatives and standards regard-
ing material consumption; effectivity of capital funds, etc.
including forecastings about their future development;

o results of balancing in national as well as internaﬁional.
scale considering the prognogis of coordination and coopera-
tion with other countries, |

All those elements of prognostic planning are shaped as pyra-
mids, although this is not a problem of simple aggregation. At the
top of the "pyramid" we find the development prognosis of the entire
eoonomys elaborated by the State Planning Commission in cooperation
with the State Seaetary of Research and Technique, the Research
Council, the Ministries, and the Academies, The development pro-
gnosis consists of :

- Longterm calculations of development and structure of gross
productlong national income, accumulatlon and consumption,
based upon trend caloulatlon regarding the growth of popu—,
lation, employment fixed assets, and labonr,gyoduct&v;ty,

- main proportidnsg and directions of research works

- development of the educational systems

- estimatlons of the industrial structure (profile) as Well
as the structure of foreign trade;

- projections of the raw naterial sourcess
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In this stage of longterm plannlng flrst and rough optlma—

tion take place, Parallel and coordlnated Wlth the elaboration of

she total deveLopment prognosis a aerles of branch proaectlons are
worked out. Based on these approaches it is possible to ‘complete
the socalled longterm development conoeptlon ef ‘the economy as a
medhim step between prognosis and plan.. Thls conceptlon - charac-
terized by a higher level of balan01ng and 0pt1mat10n- the facts:
are more detailled; such as the dlrectlonr of investment polloy,
the development of prices, Wages,.llvlgg standard, elce

To work out‘developﬁénx conceptionsjregarding branches and.
enterprises cannot be a simple disaggregation of the total con~-.
ception. In the given frame of only a few bub very decisive in-
dicators aimed to safeguard main ploportlgns the branch organiza-~
tions and the enterprises ~ at leaot Large ‘and. leading enterprises -
have to work out their own progunosis and‘develqpment QOHG?EthﬂS.
On enterprise and branch level some additional problems ‘come. into
the foreground, such as the amount and the turn over time of the
various assortments; the possibility to substitute products, the
dispon.ibility of the different productive elements, the position»
of the branch or any 2 partial system in the frame of the total
reproductlon processe i '

The following sketch: 1l may summarlze the system-of pros~

pective plannlng in a simplified manner in the G.D.R. § ol

T TR

R "Betriebi Ggonomlk Jndustrie", part I, p. 99,
Bevildt 198
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2, Obtalnment of informations,
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In the field of long-term planning amq_grit, .age, COntent;s,
and quality of informatiqns are o_f highest significances 8Sketch
2 shows the sources of informations and gives a survey upon in-

formation processing.

Sketch 2 .a Bources of Informations 1)

-
for extra-mur.. * dentsg, edi
Berlin 1966, part 2, p. 80s

of  Haugpein, in, Sociglish Management of Industry, textbook
; ted by the Ecb@bmic University
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In the Go.D.R., we are going to classify prognostic informa-

tlon regarding their quality. A numerical veluation scale from

O to 1L was propcseds The criteria of valuation and classifica-

tion are. @

A To what extent does the information contribute to improve
our knowiedge about relatively stable economic relations
in form of statistics, regre531on.funrtlon59 constant factors,
etce 7 - Gt

Ba To what extent does the information give us references re—
garding the future behaviour and strategy of the relevant
environment of our system 7

Ce To what extent is the information a result of specific proe
cesses (research etc,) inside the own system 1nclud1ng the
pessibility to come t¢ new findings and ideas unknown out51de

the system ?

The following table 1 makes an attempt to show how to valuate
informations with the aid of the mentioned three criteria. The
column "examples” serves only as an illustration, so for iﬁstance
doctor thesis can appear in the firsht as well as the fourth group»

Table 1 3 Valuation of Informatlonsl) "

Frit e e - e e

groupsy : examples : o c;%teria gl valuaﬁiﬁg]
it articles of competltorq¢ i T e e
bbatents, i : :
catalogues, 2 B e
itlquires,; étc. slight medium none . 0420-0.39
- 2 linternal materi: .- : ‘
the competitors, {
periodicals,
contracts, [ oair T S e i o
doctor thesis, etc. jmedivm great  slight 0.30-0.59
3 |special books, ' : : 4
Literature about results : .
of research work medium medium great 0.60-0.79_
4 |scientific findings jgreat slight great 0.80-0.99
Wsar e S

VR S W i o e LT



In practice the analysis of informations’ quality combines
chis valuation with the eriteria of time, i.e., bhe age structure
¢. the informations. We can classify the sources of informations

in : 5

L Informations with a great loss of_time (mere fhan 2.5 years).
such as special books, articles of the compebitors; i

20 Informations with a medium loss of time (about 1.5 years),
such as periodicals, fairs, cataloguesj' '

s Informations with a slight loss of time (less than 1 year),

such as discussions, conferences, cooperabtion, 1)

In general the value of an information deereases with its
growing age, but the behaviour of Qafrexent kinds of informations
differs, as represented by sketch 5.3

quq#4y
informon :
Sketch 3! : : :
\\w c
Relat'on between \

qufll'/‘y CN’IC/ a(ge S \\i_&e‘g

of Information

e : LT & AW
ﬂg& b’f‘ IMF brmaﬁ bn

1) c¢f. : Ardenne, Wege zur Steigerung der Weltw
marktfah;gkelt ungerer 1ndustriellen Eougnisse, Berlin

19659 P° 590



In sketch 3 the types A, B, and C are in accordance with
the criteria of table 1, That means 1nformat10ns in form of
statistics, coefflcients, etc, are of relatlvely 1nvar1ant qual:l.ty
with growing age, whllst the external strategical 1nformations
show the most rapid: loss of qualitye” o Fi ‘ T

Besides quality and time factor we have_to consider the
relation between costs and benefits of informations. It is suit-
able to avoid superfluous informations as well a8 a lack of im-
portant facts and data, i.e., an optimum relation between actual
and necessary informations or an optimum cost-benefdit ratio migh%
be achieved. Sketch 4 11lustrates this relatlon under average /
conditions. ;

~Also in connection with the collection of 1nformatlons we
have to consider the time factor, It is at any raﬁe unefficient
to start progmostications to early or to late, The more. far . away
our projection horizon, the more expensive will be our 1nformat10n
activity. The possibilities to get 1nformat10ns are the better :
the nearer the date of the expected event. : ik

benet'* of

e S S
’lhfor‘mm"'on '

Sketch Y%

Costs anct benet't
reletes +o thé
degre e of Information

: | i Informerhon
Bt zopf'mum 106 (in per cent)

|
|
":__. dqgmuéaf



- 10 -~

We can summarize that the basis of prognostic_models,'conqeptions

and decisions are
- a.sultable and efficient systen of 1nformat10n obtain—

ment,

- an effective information processing, and

- a systematlc storage of 1nformat10ns. Informatlons must
be collected aboub.: a2

-  the demands of the population and ‘the econemy, fixed £or
instance in resolutions and progpammes_dﬁMtnevgove:nmegt
and the leading party, ‘ .1' ' '

- the trends of science, technology, etc.,

- the present and future behaviour:of thelcdgsumers,_ e

- ‘the behaviour of competitors, : ;

~  the own gonditions and possibilities, such as raw mater1a19
sources, manpower, etCe,

~  the requirements of national and internatienal speelallzau
tion and lelsiOn of labour, : '

3, Prognogtic methods and prooedureso

The prognostic¢ preparation of planning and declsion find-
ing consists of three elements: LT
SR collection of information, . ' |
-~  the appllcation of special forebasting hethods,"
~ and the voludtion and discussion of ‘the results of the
progunostit act1v1t1es by expertss : e

B PrOgnoétic methods are taken frof Vapi6L$ facu1ties?Bf2
science, such as econhometrics, statistics, math%matiés,”cybérnétids,
etc, Their application and combination depends on the subject of
investigations. The proaected variables will” differ from thg point
of view wether they arst existing in present or hhey w111 exist in



e

future, wether they have a development history ag a basie qf trend
calculations or not; some variables are strictly determinea by
others, some are more or less open to our actlve influence and other

variables not at all.

In accordance with the prevailing clroumstances and pos—
sibilities prognostic methods are combined to procedures. Some of
these procedures are the following.

a) Time .series research

The applicability of this method depends.:on the existence .
. of data regarding the investlgated problem. The availableé data
have to cover a more or' less: iong time period. The analyeie of the
development ourve in recent years allows conclusions about the ex-
pected further development, at ‘the best we will get a time series
which shows us functlonal dependences representing economic laws,
It is a simple and understandable method. The difficulties ares
- a lack of statistical ebG. -detas. ‘
- available data are in many cases not comparatle sor at least
- not to a sufflcient degree~ This: ds caused by changing
" definitions and statlstlcal groups, in case_of value terms
it is caused by changing the prices, Even the calculations
with fixed prices must include deviatlons«and»dlstertions.
S G T necessaryntolellmlnate untyplcal and extreme devia-
' tions, |
- The most important digsadvantage is, ﬁhaﬁ the development in
the past in overestimated, It ig pOBSlble Q- d;minish this
digadvantage with the aid of trends weighted in favour of
the most up to date datas ‘Another method to imprbve time
.@h@ﬂieé nses mergmne fixing the permitte& deviation of “daté.
from,the.trepd? If there are: data outside “the £ixbd margine
& new trend (and new margins) must be calculated.



Desplte these dlsadvantages and difficulties the time series
analysis is a spe01al(—’re1at1ve1y independent” prognostic method.
We dlstlngulsn several stages of its applicatlonm_ The Clowest stage
and the first approach is the wellknown cqlpulat;ongof trends. " The
investigation of causalities is reduced to the purejtime-dependence
of the variables, Of course this relatioﬁ‘is?poo?er‘thhn the inter-—
actions and interrelations in reality, but.the time dimension is in
any case of highest importance in the field of economic'bbservations
and the trend will express to a cerfain degree the more essential
relations., With other words, trends summarize the impact of a lot
ok factors ‘affecting the dependeﬂt varlables, but without giving
detallled hints regarding the welght and the kind of the causal
factors. o T

To overcome this disadvantage we are'bOund +to use time
series in a definite form, i.e. linked up w1th the real causalltles,
For example the- development of the tool englne demand may be seen
as a function of the development of 1nvestments in metal proce551n8
industries. Usually a set of. coefflclents have to correct the
resﬁlts,l el :

Another exgmple: The future demand on bulbs and neon tubes

has been calculated as a function of ' o
- - necessary replacement of the ex1st1ng lightsy ;.2 3

- development of electroenagy productioni . e

1) icefs i Bretschnemder. The Ascertalnment of the. Pmspeétive L
Demand. on Tool Enginesg in ordei bo Detetmine the Reqlired
Volume and Growbh Ratie of the Production ¢f Tools.ih =
G.D.Ro, Dissertatlon 1904, Lconomic Unlversity Berlin 19640
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- increase of light requirements and norms,

- increase of 1uminous-effectivity of improved bulbs, fluores-
cent tubes, etce ‘ |

- increase of the durability of lamps;

-~ development of production area,

" development of number of flats,

- ' structural changes of the bulb assortment,

This method divides the original aggregate into his deter-
minating ¢omponents, which must be estimated and extrapolated

gseparately.

Higher stages of time series research use regress;on functiono
Regression and correlation analysis copgider the stochastic character
of economic processes and hence it is pessible to gelt“a more. exact
impression gbout that what happenéd in reality, With the aid of
this method it is for example possible to . analyge whole chains of
causalities, such as the 1nteractlon of prlme Gost (Y). -~ labour
productivity (Xl) - development of fixed assets (Xa) - 1nvestments
(X5) -~ research expenditures (X4) etcst : .

1-; = fl (xl) £ Bty
%2 =, f (x5)

x5 = f (X4) etccf

If there are temporal intervals betweern the e¢entsy Such
as between pegearch and investments, than we can. conclude from
actual data to the future.
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A second possibiiity to apply regression analysis in.a more
det -ailled form consists of the decomposition of an aggregate in
order to analyse the specific causes : ' s

with, for example

fi

VR
i

o by <2 D

\V)

Mg pdo
W~
i

W
i

Y = Z Yl (l—.= l,_a, .uo,n)
o= f2 (x2)

2 A

Yn= fn_ (xn) .

demand on Eulbs )

demand on bulbs:for flats i  : | 7 : il
populatlon develoPment

demand on bulbs for 1ndustry

= industrial productlon deVelopment

demand on bulbs for ‘gstreet llghting

= electroenergy productlon developmenﬁ,,etcﬁ

A Sy

These methods of #imple regression presum_;systbms with single
causality relations, respectively the. sulutlon of multl dauses

systems step by sBtep. .

If we consider the parall%l actions df se-

veral causes; thap we have to use. mu,ltiplé J;ggressiong.

= F (xllx\a soo xﬂ}
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Labour productivity for instance will be determined by a set of
factors, such as capital, working time per daj; qua}ification of
the workers, etc. BSome difficulties Wlll -arise if there exists
multlcolllnearlty, i.e. if xl xa ees X, are intercorrelated, The
result can be, that we get no unigque solution. Another problem

is that of complete interdependence of" the entlre system, i.e. also’
the dependent varisble acts beack on the set af éxplanatory

vanables )

It is not necessary that economic managers know the theory of tlme
series in det ail, but they must be ableg to uge the results. Trends
are very important indicators representing the most essential de— .
velopment directions, showing the infiluence of strategical factors,
and the possibilities to take declslons and- to act in a proper way.
They are a more reliable instrument of economic leadershlp than
personal oplalons or reports of the enterprises etc.

1) For det-alls on multlcolllnearlty, seé

1 = R, Frisch, 'Sbatistical Gonfluence Analysis by Means of
Complete Regression Systems, 0slo 1934,

2 -~ T, Haavelmo, Remarks on Frlsoh's Confluenco Analysls
: and Its Use in Econometries, chap.$, p. 260, i .
T, Koopmans (ed.), Statistical Inférenoe in Dynamic
Eoonomlc ‘Models, New York 1950.

3 = Je Johnston, Econometrlc Methods, Mc GraWﬁﬁlll Book -
Company, Inc., New York,San Francisco, Toronto,
. London., International Student Edltion Tokyo 1963.
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b) Structural research

Very often economists are confronted by the fact, that
there are no time-series data available. Under this condition
we have the opportunity to use cross sections of economic conditions
at a fixed date as a starting point of prognostic conclussions.
We would like to name these procedures structural research. Struc-~
tural research uses various enalybtical and prognostic methods,
such as comparisons and also régreésion'analysis,

As an example of structural research we will take the
problem of quallty costs, i.e. the expendltures of enterprises aimed
to improve l)the quallty of their productse. As we know the con-
ditions created by the technical revolutibn call for a ‘considerable
enhancement of the quality of 1ndustrial products. Besides this
quality costs come to a con31derable share of the total prime cost,
For the correct pol;ey ‘with regard to, and the plannlng of, quality
in industry, it is essential to calculate the optimum variant of
raising the quality lefe}» :

Besides: the expendltures to develop quallty there are
expendltures aimed to safeguard the quality of" current production,
such as costs in order to prevent rejections and to reduce the proe.
duction of defected goods, i.e. prevention costs (including test
costs), and, on the other hand, costs areated %y rejections, such
as the fulfilment of guarantees, ise., failure costss =

1) BSee : Haustein, Technical Revolution and Qual:.ty Costs,
in "Wirtschaftswissenschaft" 11/1965, P.1832.:
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In connection with the elaboration of thelr master. Papers
gtudents of the . Economic University Berlin collected and prépbred - '
the necessary structure data in. enterprisea, branch- organizatlone,
and added internatlonal comparison figures. The cross-gedtion
comparison has had the aim to get ipformationa eabout development
trends of the structure of quality ‘costs. One of the specified
questions was to verify the thesis, that decreasing failure costs
must be connected with increasing prevention costis.. The invés%i— '
gated enterprises wers ranked in accordance with their different
share%\fallure costs. The following sketeh 5 ehcws the resnlﬁ ‘of
the structural research compared with the hypothetleal developmeﬁtZ\
scheme, Whlch expected a certain optlmum relatien between prevention

and failure costis.

Sketch 5! Quality cost drveture éom'p_om"-rom

per cent)
forme cost

20 1
204

104+ . ¢

T Gxpected | emaritis

¢ B hmein, LSt g :

Saq ' H;Pof-he-#m/ scheme 56 ke«f‘u/'f' of J#rudumj
' : . ‘ r e-!‘earch.



The result was to some extent surprising . Prevention costs will
increase as a precondition to decrease fallure costs only during
a first stage of development, later on prevention costs will also
decrease as a result of rationalization and improvement of all the
measures and activities carried out in order to secure the quality

of the articles.

It is impossible to mention all the difficulties and the
further steps necessary to get sufficient and reliable results.
In our case a set of detail investigations in enterprises were
necessary , the cross-—section analysis was completed by time-
series calculation for each enterprise showing theidgvelépment
of prime costs and the share of quality costs ete. A% any rate,
keeping in mind the pros and coxrs, the possibilities and the
limitations of cross-section analysis,we can say that it is really
a very important instrument of progmostic planning,
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¢) Analysis of invariances

Whereas the mentioned procedures try to determine the tem-
poral variance of parameters, this procedure is orientated to
analyse relatively invariant relations, To gi&e an example
One of the most trustworthy prognostic calculations is tﬂat of
the replacement of outdated and depreciated fixed assets. The
precondition is a structural analysis gaining facts about the age
and the degree of wear and tear of buildings and equipments .
Assuming that new machines may be used in average for a period of
ten years we will get relatively trustworthy figures about the
necessary replacement expenditures for the following ten years.

Of course the prognosis must be more or less disaggregated, at
least into constructions and buildings on the one hand and machines
and equipments on the other hand., Simplified the result may look
like the following sketch 6 : : '

Bketch 6: Expected replacement of fixed assets,

fixed l
assets |
. 100+ 100 per cent
50 §0
o 3 FHENERSY I

1967 1990 - {f9m 1980
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Th ough we will never find absolutely invariant relations
it is possible to calculate with a series of constan® coefficie s,
especially in highly aggregated models, To a certain degree devi-
ations can be neglécted. For the time of*prosPéctive plans we can
agsume a neariy cOnétant populaﬁioﬁ'growth rate, Or, for example,
if we have a‘Sufficienﬁ"prognosiS"concerning the development of
the number of motor cars, than it is not very difficult to calcul-
ate figures about L. cousumption of fuel for cars with a suffic-
ient degree of exactness. Many technical parameters are for a
certain period nearly constant, so fer instance the relation bet-
ween volume of buildings and the needed congrete, ' ¥

To add a further example s The structure of family budgets
are characterized by a certain invariance. The share of expendi-
tures for clothing e.g. has been estimated in France for the year
1985 with 10 per cent, compared with 12.2 per cent 19§0 and 13%3.3
per cent 1950, Based on the same indicator method Knéggpaurek
calculated the following regression function concerning individual
consumption and clothing expenditures for the period from 1927 to
1940 in the USA°1,)

X, 2,2 + 27 log Xa
> 5 *KZ._—_- 1163 + 0063 x'} ‘;

with - Xy = expénditufes for clothiné and shoes,

xl" total individual consumptlon

X:= .~ brutte. soc:.al product (:.n m::lliard Dollars)

A comparison with actual flgures verlfled the functlon to
a sufficient degree, the devmatlon of the 1Y - - )C figure for

1) Kneschaurek, Probleme der langfristigen Mankﬁp;ogﬂogeyﬁgggsgny
wirtschaft 1959/15, p. 321, St. Gallen, -- u¥<i:
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example deviates by about 1l per cent despite the nearly 20 years
distance, that means the prognositad figure is higher than the real
clothing expenditure share., The pregnosted )Ca, total individual

consumption, is nearly exacte, ,
Despite these results we have o ksep in mlnd that the

above mentioned function is based upon actual. figures, The main
problems arise if we are going to forecast the development, in
particular the growth of >¢5’ the gross ‘social product, ©8Spe under
the conditions of an unplanned economic gystem., Secondly there

is a long way to usable conclusions concernlng the production pro-
grammes of the various textile bramches., But the value of in-
variance research should not be underestimated, Invariant relat-
1ons are precondvtlons of trustworth y trend calculations,

d) Input-output analysiss

Highly aggregated interlacement balanced are rblatlvely
invariant and hence they are an 1nstrument of prognostlcatlons.
At any rate the final demand must be ebtlmated applylng other
methods, Inputmoutput analysis is in go far of impgrtanqe in the
fields of prognostic planning, as it is possible to predict not
only the direct but also the indirect inputs, i.e. one important
side of economic interdependence. The more disaggregated the
model, the more difficulties arise, i ‘ '

A special problem in this ﬁonnectlon is the prognostio
calcu]ation of the technical coefficients, The reliability of
prognostic input-output models depends on the exactness of the
coefficlents projection. Contents of the plannlhg of coefficients
is the planning of energy and material consumption, aimad to econ~
omize the use of these raw materials, ) :

Planning of teohnlcal cosfficients is~based upon the ma-
terial consumption normatives used in the enﬁérprlses hnﬂ branches,
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and there exist a close connection %o planning of scientific " ach-
nical progress, 1nvestments, and labour productlvn.ty° '

In accordance with the’ 1nmportance of coefflclents deve]opw

ment planning it seems to be” sultable “to explaln “the procedure
more in detallol) The following problems ‘must be solved:

Lo

2o

Analysis of the structure of the technlcal coefficients, We
have to know wh..i kinds of products and which kinds of raw
material are aggregated and their share in the aggregated coe-
fficient, This is a precondition 0 regognlze the factors
affecting the coefficients and . hence to plan their development.
On all levels of planning and management “the influence of chang—
ing production programmes as well as of alterlng material con-
sumption standards, i.e., of elementary technlcal coefficients
on enterprise level, on the development of the aggregated Cco8-
fficients must be estimated and planned.

Analysis of the functional dependence of material consumption
on the production development. We have to quantify which parts

of material consumption will remain constant, which parts will ~ '
be in a linear, and which in a degressiwveor ° progr6551v9(non-

llnear) relatlon to the increase of production. Besides this
other kinds of relationship should be considered, -such as the.
relation between® materlal oonsumptlon and machine hours , €N
ployed workers, etc,

Material - and energy consumption can be constant, i e, inde-
pendent on the growth of produotion, 8.8, in form of e

-~ heating and lighting of the. bulldings, :

- certain aux111ary - and. repair matenels, B

- energy - and material consumption of mAnagerial 1nsbitublonsg
- materials for labour protection , etce

1) cf. Pieplow (Econ.lJnloBerlin), Planning of Technloal er~
fficlents, article in " Planning and Management", Part I,
Input-output Analysis in Partial Systems, Berlin 1965,

PP, 129 177
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The soviet economist Eidelman calculated some constant input
shares, such as in coal industry 10.4 per cent and in electro
energy production even 26,7 per cent, The amount of these
shares shows how important it is to eliminated these constant
inputs, to combine them in a special vector, which can be
added to obtain at least total inputs.

A development of material inputs in a proportional way to pro-

duction growth cen appear, if there are

- binding recipes, ¢.g. in chemical or pharmaceutical industr-
ies , caused by a required quality of the articles., This
is also the case regarding many articles of textile, food-
stuff , metallurgical w§ and construction material production,

- no chances and necessities to change design, construction,

- etc., of any an articles :

« o’ other alternatives to use the existing equipments,

At least we should analySe the coefficients altering with
production growth in a degressive or progressive manner, The
determination of the alteration can be based upon comparisons
between the progression of production and that of material
consumption including the projection of their relation for
future periods, This requirés an anslysis of the factors aff-
eting the changes of the coefficients . :

To quantify the influence of various factors on'the'boeffic-
ients development i a precondition especially of the pPro-
Jection and prognostlcation of coefficients. In several
branches ¢lassification systems were elaborate& listing the
factors as shown in the following scheme:
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Of course the factors or groups of factors are interre—
lated, Normally changes of the coefflclents are caused by a
whole series of causalities, such as the chain economic incentives
- socialist consciousness - quallflcatlon of the employees - OT-
ganization and menagement of production - quality of the articles.
A large variety of combinatioms. is possible., It is impossible
to find a valuation of the factors with general valldity. At any
rate technical progress is the decisive factor, The factors must
be weighted in accordance with the dlfferent conditbns of the
branches,

4, Based upon the analysed structure, development, and influenc-
ing factors of coefficients we can attempt to solve the main
problem: The elaboration of suitable procedures to determine
the exact magnitude of the coefilcients and their validity
in future periods° 8o the alteration of coefficients depends
on structural changes of production, on technical progreas,
on the increase of labour produetivmty, etc., it is necessary
to plan the coefficients step by step in a parallel way to
the stages of the process of entire prospectlve planning,

The same comes true in regard of the application and step by
step.improvement of prognostic input-output models at all.

The first step comprehends the prognostlcation of the main
directions of science and technology, based upon adequal branch
development programmes and scientific - technologlcal conceptlons
regarding the development of main articles or article groups, In
this stage it will bé determined, wether and whiech mew artielee,
materials, proeedures s etce will be lntroduced, the date of in-
troduction , and the expected effect on the structure of the
whole reproduction process including the changes of the inter—
lacement coefficients, '



In prospeetive plenning we have t0 dealfetileast with the
following indicators from the very beginning:
1, Expected magnitude and structure of the demand, the needs of
production and consumption, ‘

2. The necessary capacities and inveetments to cover the needs,

3, The expected consumption of ‘energy and.materlal per unit of
the. most ﬁ%brtant articles, and

4, The necessary and poesible labour input per productlon unite.

Planning of coefficlent development and the calculation of
variants with the aid of inputmeutput analy31s is based upon these
main indicatorss Projection of coefficients is concentrated on
the determlnatlng_coefflclents. These eeefficients are aggregated'
to a certain. degree, It seems to be suitable to plan the coeff-
icients on branch level; implemented by the pesearch centres
attached to the branch organization, These centres are in charge
of the documentatlon and dnalysis of the results of international
science in the related fields,:  We delegate the functlon of coe-
fficient proaectlon to these 1netitutions ‘because we expect the
highest pOSSlble concentratlon of speclal knowledge "gnd experlenees
there, and therefore the hlghest poeeiblé”degree 'of exactness
achieved 1n prognosticatlons. e :

' In the further stages the 1nput—output tables muet be im-
proved permanently, and, going more and more : “into detalls, a set
of partial models’ Wlll bé ‘elaborated, During the implementation
of the plans it is of outstanding 1mportance to observe all de-
viations of the developmeht of thé planned eoefficlents from the
actual ones, o analyae the reasene, and to come to proper corr-
ections and conclusiene,
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¢) Analysis of marginal valuas.

The determination of saturation degrees and limits is in
a certaln sense an autonomous way to forecast further development
trends. Marginal coefficients exist in techniques as well as
in the economy, such as 100 television sets per 100 householdes,
300 motor cars per 1000 inhabitante, etc, )
As a rule technological limits have a higher degree of certainty
and invariance than those in economic fields. i

the example of the growing saturation of the households
with TV - sets is illustrated by the following sketch 8. The
ideal case assumes a s-shaped symmetric function, in practice
the period between 0 and a saturation of 50 per cent will be much
shorter than the remaining time period, If the course of the
function is given up to 50 per cent saturation, than it is-poss-
ible to calculate the degrees related to the. following years

using the formula

e
L+ (22

with
a = constant factor
y = degree of saturation (approaches 100 or the factor 1)
= time in years from the start of the curve up to a satur-
ation degres of 50 per cent e s
= time in years from the beglnning of the curve,
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To give a numerical examples

to ‘ a To'
GDR ‘ 1954 249 © 1045
West Germany 1952 248 1l.5
Great Britain 1946 3.0 11.0
USA 1946 2.8 6e2

-----

television sets s’carted in the year 1954, after 105 year, lees
1965 about 50 of the households were equiped with TV -sets,

Using the above mentioned formula we are in a position tc predict
i.e. the degree of saturation in the year 1974 in the DGR3

yo= _ L L : 0487 or 87 percent

I - P - p== ]

20
1, (Z00%  1,(10:5) ?

Naturally such calculations have to cbhsidér innovations in re-
lated fields, in our case the introduttion of te]evmlon in

colour. ‘ Yﬂ(tnperc‘enf) g |

S kefda c?

Saturotion ,orogno.w.s‘

television sets
er 400 : e

household &,

[

1995 50 R 65  3%0 #5
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£) Substitution analysis

Under a total substitution we understand the introduction
of eggpggtely new materials, producﬁs, procedures of production,5
etc. , substituting the traditional solutions, such as '

- new kinds of satisfaction of the population needs (eegecolour
e ), -

- qualitatively new raw materials (eege substitution of metals
by plastics)

- new kinds of technolegy (e.g. shiftingﬁfrcm cutting to press-
ing technlques), :

- alternations of the technologlcal and physlcal principles to
solve problems (e.g. neon tubes instead of bulbs),

— substitutions of raw materials (e.g. coal -~ crude oil); which "
.are connected with far reaching structural changes.

Extent and tempo of substltutlons depend on the price re-
lations and the relation of the quality or the use ‘value of . the
two competing productse The substitution prosnoais can be re~
presented by a hyperbolic function like sketch 93

| Y
Sketch g ﬁ
Sub:f-ifui}'on
F:rqgrv@sv:
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To take' B éxample ¢ on prinC1ple it is possible that
that functloh can illustrate the substitution of electro energy
produced in traditlonal thermal power stations by 61ectricity
based upon nuc lear power, Nuclear power Will outiun thermal
power corresponding to the develepment of the prlce relatlon of
the two kinds of energys Prognosis ¢arried out in the USA obt-
ained the result, that the copts of both snergies per unit will
become equallzed about 1990, and about 1980 nuclear power state"
ions will be able to produce energy wiﬁh only half the expend.
itures per unit required by ﬁraditidnal proeedures. It is obvi-
ous , that such proaectéd cost or price relations ¢an be used
as a starting point to comé to conclusions about the progress of
the substitution, Of course-a lob of other factors must be .
considered.

In connection with résearch work dealing with the subti-
tution of coal by ¢rude oil we gathered experiences c¢oncerning
substitutional effects,

In this case our calculations combined physical and value units.-
The investigations have been aimed to optimize the utilization
of primary energy by comparing the effectivity of coal (in the.
G.D.R, soft coal) , crude oil, natural gas, and refined gas in_
the process of chemical production, )

et R ey LR Rt (T Pt e
H DO S

Table 2 gives us at first the thermic effectivity ddba s

| L0 R e
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Table (@)
Thermic Effectivity of Different Primary Energy

Thermic effectivity of
To produce 8
soal crude _.natural refined

_ oil - gas gas
l, fuel el - 0,480 0,874 - -
2, methanol ‘ 0.222 e 0.547 | 0.605
3. ammonia 0,197 0,428 | 0,550 .| 0,607
4, acetylene _ 0.248 0.564 | 0,300 0.600
5. sewer gas ; | 0,568 04720 | 0.582 0,712
6. electro energy 0.305 0,357 e e 2
7. steam : 0758 | . 0798 - |-

It is obvious, that crude oll has 8 hisher thermie efflc-
tivity, & better rabe of utilization than soft ¢oel id all cases,
but to a different degree. It goes without saying that the table
gives us first references regerding. bhe sequenbe of tha substitution
of coal by crude oil, But we have to consider, that the thermic
effectivity not represents the economiu afficlency as & neceasity,
caused by different prices , transporﬁation 6oste , etcs. Thus
the variants of substitution must be investigeted using not only
physical but also price terms, as shown in the following cqmparlson
examples , which also includes comparison of labour productivity
( table 3):
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Table 3

‘Comparison of the Economic Efficiency of

- Cpal and Crude oil

Investment' prime | energy |productivity
| costs geps Y '
"jMark/ton Mark/ton % Kwh/ton | ton/ worker
e : L
coal. 1550 650 2990 100
crude oil 140 - 250 100 1800
Diesel oil i , -
coal 1480 S Be0R 910 - 100
crude oil a0 1200 120 1800
Acetylene o e
coal 15007 - | '2400 12400 200
crude oil 900 ~ 1500 5oo-?oo 840 650
etc. : S B e

+ ‘_;i

Such calculations and compariéohs are solid foundations to

The results are registered in table 4.

start prognostic salectiona of most effective production processes.
A next step can be the calculation of the cul down of prime coste
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Table 41J

Towering of Prime Cast per Year Processing -
Crude oil instead of Coal

million percent
Product Mot
L, ‘acebylene 178 62,9
2, acetaldehyd S 1 58,8
3, butadien 90 61.6
B,. scrylpitrit - 40 Bl
5. ammonia 5065 SHleB
388.5 60,0

: Our short survey upon prognostic mebhods doesn't exhaust
the series of possible procedures., All the mentioned methods
will be used in a combined form te set® up models and %o gsimulate
future situ ations., The top level prognostication at last will
use the theory of games to come to shtrategical analysis, but
their appllcablllty depends on many factors, out of which we
would like to repeat the outstandxng 1mportance of the improvement .
of the information systems.

E— réﬁle la ”l and 3 euy Srﬁialist Management of Tndustry"
art I1, gélted by the Esonomic University Barlin 4s a
textboo 7 extra~mural studeats, pPpe 155=156s
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