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1,0 Introduction

The outlays of construction industry represent the most

' conslderable part of the investments used for the systematio

increase of capltal investments of the natlonal economye Whether

' the accumulations available for the national economy in a very
Alimited Qdantity will sste the extended reproduotion effectively
and rapldly is. mostly a function of the erficiency and method of .
:the oonstruction 1ndustry. Therefore it 1s highly important that a

more proritable production would be made possible.
The ‘mode of production in the socialis® is planned economy :

and that 1s why a good knowledge of factors and their relations

| lnrluencing the development of production 1s essential, the two

‘latter representing the most 1mpor§ant preliminary condltlons ror .

a fully‘oonscious solentific planning. A successful planning of

produstloh has.to be based on the analysis, evaluation and prediction

3 of all factors of production espesially the technical end economiosl

parameters determinlng-the process of productidn. The clue to a

'farslghted planning as well as to more sclentific political economy

is a continuous analysis of the process of productlon with the
guidance of the economy of production.l

The economical analysis of productlon can be done from the

‘points of vlew of the outputs and the 1nputs. Output snd input

are not always considered as absolute mugnitudes but often their

. oompsrlson to each other and to other factors. of;roduction are

"taken 1nto consideration.

- Production -« as every'ecdnomic phenomenon is performed in

the time and the time factor determines the production so much

that sstually prpduction is understood as productisn per time;
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"gpeed of'production".' Moreover, only this concept can be defined

as adeqdateffor the purposee of economical analysis of production.

The,anaIYBls of speed of productlion and related parameters is one

of the most 1ﬁportant research areas of‘ecohdmy of production.

The erfect of time factor from the aspect of input is not of

less 1mportance, however, in this case there is a more important

baeie for comparison, the expreesion of input in function of output

“that 1ie the category of cost. The magnitude and change.or cost 1s:

another principal subject of economic analyéia.

The above mentioned two complex fields of economic analysis

Vulnclude a multitude of related factors and their interrelations.
'.Ambng those stress has to be laid on the composition. of productive .

-forces'Which 1s a foremost determining factor of the phénbmonom

of both'mentloned flelds of analysis. The composition of productive

~ .forces can be expressed by proportions of living labor andvmaterlalized A

labor in the cooperating means of production.

The instruments of labor for the modern production are machinea.

N -

'.Now/qj;daye the degree of mechanization 1s accepted as the most

" " characteristic parameter for the mode of/ production all over the

worid. Copsqquently the economic analysis of production has to be

. ver& part1cu1ar_about mechanization and the related technical and

economica1 1nterrelations especlally in those rields where the

: progrees of mechanization thet 1s the changes in the composition

of productlve forces was very rapid aince a soclalist industry has
been establlshed. As 1t 18 known (that) construction industry 1is the

most’ typioal one of these flelde, mechanization has 1ts effect on

ﬂfthe speed or production and on the other hand it influences the

 magn1tude and composition of input.

Qj&%S\ fw;V“gL
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Another establishment includeg the well known thesis of .

' soclalism that mechanizatlon substituting 11v1ng labor exempts

laborers fronm heavy work.

Therefore, the economy of mechanization and the related

‘technical economical analysis has to be concerned with the

; quest1on, hqw mechanlzation effects the speed of production‘and

o witﬁ the outlaye made necessary by mechanizagion, l.e., with cost,

capacity of machines and the time.

Ong former field the actual subject 1s the quantity of

, commodities produced in certain time 1ntervels, generally speaking
 fhe output of mechanized production as subject and goal of analyéla,'

‘thus the real task of analysis in this relation 1s to allocate the

The second fleld; the analysis 6f inputs of mechanization
haé two dimenslons. The anelysis has to cover the change of _
prdportlons of living labor input and the msterialized labor input.
The measure of living»labor input is the'working time, so the task

18 to analyse'the allocation of working time connected with

. mechanization.

'feoonomlcal analyais as a method of research - the effect

: or changes in the composition of productive forces caused by

The analyeie of materialized labor input is a complex
problem. The summarized effect of numerous different factors
has to be expressed by cost in money terms at the present stage
of éociallsm. Consqquently the economy of construction

mechanization has to analyse with the assistance of techniocal

, mechanization on the speed of production, productivity and oosts

i wewma o ——
3 y i) A

'1n the oonetruotion 1ndustry.

Got 3‘ 10 n.,thAL

Approved For Release 2009/04/29 : CIA-RDP80T00246A009500010001-5 -~ H




R TS

Approved For Release 2009/04/29 CIA-RDP80T00246A009500010001-5

f4- 'JU (b H!-.EU I%!

Construction industry is the one that enjoyed the largest

scale and the.most rapid progress in mechanizatlon among éll'thé

- branches of our industry since 1945. Unfortunately, however, the

_opportunitiééfproVided by mechanization have not been expioited'

éuccessrully enough to the present day. The use of oonstruction

machinery acquired at great sacrifloea did not contribute adequately

to the decrease of cost of production and similarly falled to raise .

thé productivity to a reasonably expectable level. Undoubtedly this
was partly due to the fact that up to now the questions posed by
the inter-action between:output and mechanization in the construction

industry, as well as the problem of complex economic interpretation

y of related faotdrs and interrelations have been clarlfied only to

.. a small degree.

- %" "Approved For Release 2009/04/29 - CIA-RDP80T00246A009500010001-5
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There 18 a deeperate need ror 8 systematized knowledge of

. the most important economic principles and’ pertinent economic tools

- of analysls which are necegdary in the evaluation of the economical

character of mechanizatidn. Our meohanization policy consequently

did not always contribute to the economy at a meximum degree,

| besides the composition of our 1ndustry did not go through the

changes reguired by the progresslvé changes in the composition of
productive forces. Recehtly a gfeat many spontaneous and often
destructive symptoms and opinions appeared about mechanizatidn.
It 18 1hdnb1tab1e that there exlists an objective relation
between mecQanizatiqh and the goals of production set forth.
The;ai@ of‘fhia thesis 18 to present ahd summarize general iaws
effecting fhe'uée'of construction machinery and to establish the

moet 1m§6rtént theoretloai and 1n practice realizable and adopt

Aable*relationahipa of the teohnical-eoonbmlcél»procese of
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‘mechanization, in order to render possible, by means of already

existing or herewlth obtained psrameters certaln conclusions relutive
to aome'of;the.guiding'prinoipiee of the technical development of

the relation between construction mechanization and the bullding

~ industry.

2.0 TheHPerrormance of'Construotion'Maohines

Manual work 1s dominating yet at most of the construction

’and{oonsequently the'capaoity of productlion at present ie a function

of the number of laborers available, but at some of the leadinz

'oonetruotione and ooneidering the perspeotive of progress, the effect

of mechanlzed operations in the process of production 1s becoming more

~and more determining.-v

In.order to be able to evaluste this effect we have to know
whlch of the characteristics are the most eigniricent aspects of

, aptneee 1n the production.

By the application of conetruoﬁlon,maohinery a certain quantity

" of products 18 produced during a given time interval. The'quantlty' '

of produote produoed divided by the time consumed ie equal to the

output of maohinee. ‘
- The performance of the machines 1is not constant in time but

,1t-var1ee in :unction of same and it's magnitude depends on the

" time interVal'rererredfto. _Coﬁeequently we will arrive to different

year. - - : o ' . - ’

values of perrormance of a machine when referring to the time of

operation, to the whole duratioh of a construction or to a calendar

-~

Durlng a given interval, periods of operation and periods of

. pause can be dietingulehed. Referring to the operating time

%reseed'

WENTIAL

"top . The performance can (m e?,_
J
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Where ",qoﬁ-‘g quantity produced in the unit of time
Q = Total production |
And referring to the Total time "T."

9 =

But the quantity.produoed 1s independent from the time referred to.

Therefore

| o £
L = ~9OP
d¢ dop T

';%Eff ._ ratio 1s the index of extenslive machine utilizatioe
. ’ denoted by "e". |
4 The machine performance usuelly verles during the time of
operation “qop' may take different values. One of the q, being
" the maximum attainable performance under the givenlteohnicai
;circuﬁstances; Therefore it 18 customary to express the actual
performanoe in runction or a prescribed perrormance where the

' quotiant indieates the intensive utilization of capacity denoted

t by lil

" 90p_ = 1
A U I

' The product U.e) is called machine utilization denoted by

. ®g",  The machine utilizatlon index "g" shows how the actual

',:performance in a given time interval 1s related to the performance
o that could be. achieved at full extensive and 1ntensive utilization. %
' The preceeding . paragraphe covered the method of standardization |

,or the notion or measurea of perrormanoe. The system of survey of

CONFIDENTIAL
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'perrormaﬁce and,related,colleotion of data however differs from this.

~ The main cause of the difference in comparison to above

mentioned 1s that the timereferred to is not the precisely definablé

machine operating time but'the very uncertain running time. On

'the survey of machine'performance the category of performance related

to the running time can and has tb be accepted ao much the more that

i'it is the only measurable time in connection wlth machines and also

becauee the knowledge or running time 1s 1ndispensable for other

.economical,purpoees such apu tear and wear and fuel consumption.

‘;Thevrelationeof the performance achieved during fhe running

time qp and the performance norm can be given as follows:

Qr - 1QO

In the constructlon 1ndustry the analyzed 1ntervals of

o production cannot be confined only to the running time of machines.

‘eCOmmén of these is the practieé of running hours and shift hours.

;A knowledge of performance values of the whole duration of iorking

fime; namely the average performance of shift hours or working

dayé'ls also eseentiai. This measure will show the relation how

. the machlnes fit 1nto the procesa of produotion as a whole. _

The fit of the relation ocan be indicated by the 1ndex of

'Aextenslve utilization. The actual 1ndexes of exten91Ve utilization .

can be expreesed by several 1nterprétations; The most handy and

~

g Number of running hours _ wgn
- Number of shift hours

The average perrormanoe or a maohine durlng the shifts on the

1&1te can be given as follows:

v’or 1ntrodu01ng 6.1 = g

e COMDEAL
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i>‘»has to be calculated. This problem raisee the question of the

X use of the available materialized labor emobodied in the means of

- productlon. In this comprehension, however usually not only the | Eﬁ

: was"pointed out above there 1s materialized 1abor embbdied in the

machine and the quantity of this labor 1s realized in thelr value

' ractof is the amount of materlalized labor repreeented by the given

" index.

Approved For Release 2009/04/29 : CIA- RDP80T00246A009500010001 5
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‘ Where € 1s the index of machine utilization related to the duration
o shifts. |

ngn 1s the most important general‘utllizatlon'1ndex namely the

7vch1ef,1ndex-or the coordination of the plant, of sound use of.

mechines and 1nd1rectly of the efficlien¢y of mechanlzation in aspect
of decrease of coet and increase of productivity. This 1ndex‘1hdicates -
that to what extent the 1living . labor employed in the production made .

utilization of eingle machines but that of a whole set of machines

eummatlon of modern utillzatlon 1ndexee which can be done 1n two

waye. a) by welohed ‘means or , b) by arithmetical means. As 1t

(price);"The'most important and common property of the machines of
allvtypes and wlfh all working conditions 1s this value. For the sake
of economy of productionllt 1s necessary thut we would allocate : .5

economically not only the living but the materialized labor as well.

Therefore in summing up the utilization indexes the most important

_This weighed utilization index expresses in these terma the %

“of machine value aeeietlng in the production - the so called active

maohine value would have teen enough to accoimplish the same

prodnction at 100% utilization.

It haa to be noted that there is another weighlng method used

v1n the 1nduetry for similar purposes. This method uses the term of

' c@mr‘m
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working power equlvalent for the evaluation and weighing of machines

as well (see 1ater) - In practice this method can also be used since

machine value and 1te working power equivalent are in close relation-’

ship (but»theoretioally i1t 18 not correct).

3.0 The Factors .of the Cost of Conetruotion Mechanlzatlon.

- 5 1l .The Set UQ,Cost of Gonetruction Machinee.

One of the most significant properties in whlch oonstruction :
industry dlffere from manufacturing industry 1s that while in the

1atter the products are moving from machine to machine during the

]production, in the construction industry the bulilding 1tself is not -

moving, but the tools (machines) have to change theilr places from
buildihg to buildlng. This moving, the repeated eetupe of machines
oertalnly oost money and these are indispensable factors of machine
ooet although_it 1s very likely and a common mistake to be forgotten.

The:eetvup costs of the construction machinee includes the following

" elements:

‘fl. ‘Coet of loading and unloading
2. Cost of traneportation .
'3. Cost of mounting and dismounting on the site.
The set up cost is oondidered not as absolute amount but as
epeeirio;coet per prodnot unit for the purpose of machine cost

ohloulatlone._'The set up cost of a machine*oertainly'burdens all )

the produote that are produced on the slte by the machine.

. The. total cost of. set up (?) therefore burdens the total of

- products produoed on the slte 'Q“ hence the epeciric eoet(h) related
“to the units of produote is

- f = -%% Forint/ produot unlt.

-.Which means that the epecifio set up cost 18 proportional with the

ﬂnl

PONFETHTIA
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inverse of the quantlity of products produced on one site, i.e.

‘with the inverse of the lot size.

»The lot size ef conatruction can be inereased when the

'production of prefabricated elements 1s taken 1nto coneideration

instead of the buildings themselves. Naturally the lot size also

‘hae an upper limit especlally in the ocase of prefabrioation. The

larger the prefabrioating plant is and the greater the area 1t serves

- with products, the higher the transportation cost of the products

will be. Beyond a certaln silze of area eerved, or so to say a

tvcertain‘Quantity of products, the total production cost will not be

.decreased in spite of the decrease 1n speclific set up cost, moreover

. they will be increased.

rAgain‘it has to be noted that the planning methods of specific'

'eet up cost used in the practiee of our industry make 1t difficult

_ to evaluate numerically or practically the simple relations mentioned

",eﬁove; " In the budgets the machine set up cost 1s not listed among

; tne“maohine cost but with the other set up costs of the construction

ff stituted by the indissoluble relation of the total set up cost to the.

~ condequently the relation of machine cost to the products 18 ‘sub-

- value of the construction.

| Relating the machine set up costs and the value of the build—
-ings this way 1s a ground for planning uneconomlcal meohanizations
espeoially because the losely planned uncontrollable set up cost

eaeily can be changed moreover increaeing them becomes an interest

having their increasing effeot on the price of oonstruction.

Under such oiroumstancee there 1s no opportunity to execute
any coneoious action in the practioe of mechanization polioy tOWard

the goale or diminiehing machine set up ooet.‘ There 18 another

( ' :; Approved For Release 2009/04/29 : CIA-RDPS80T00246A009500010001-5
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(ﬂ:régfbttabie facf'to be poihted out about this matter that under
. the present and above described circumstances the actual or

'bréper ﬁagnltude of the apeéiric méohine set up cost 1is unknoﬁn

before those in oharge moreover 1t's numerical value 18 not even

being studied.

3.2 The Reproduotion Cost of Construction Machines.

The instruments of labor used in the oonstruotion 1ndustry
- are construction machines in lnoreasing number. The instruments
"of labor themselves are also products of earlier labor materiallzed
1n them. When producing & new product the living labor and the
materiallzed labor embbdied in the instruments of labor are acting
together. | -
v A speclal property of the instruments of labor is the fact
.jihat they will transfer the labor embodied in them gradually in a
‘glven time to the products. Economically the instruments of labor
and so the oonstrucfioh machines differ from each other in twd main
'thinge: in the amount of materialized labor (their,value) and in
- the speed they.tranefer 1t to the products. a
Tﬁe‘value and the process of value transfer in the economical
sénse ret1ecté the passive role of instruments of labor only.
Iﬁ{aspect of the active role not only value and value transfep

'ibut the fitneée for production and the use value and 1t's changes of

thé machinés ére dlsofdeterminlng\ractors. Therefore in the valuation

';or~mach1nea and in the analyeis of the reproduction of their value both

-oategorles of the values and their changes and 1nteraction have to

: -be expounded.

It is known that the maohinea while in use are subject to material

and normal wear and tear the material wear and tear 1is in conneotion

oo FWNHM

: J
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'-_with the decrease of use value of machines whereas mormal wear and

tear or technical absolaéig%~is connected with thelr value and

necessitates their reproduction. In simple reproduction both use

value and value have to be reproduced.

But the. two Kinds of reproduotion costs are eignificantly

Adifferent concern1ng their basls and for rurthnr classification

thelr eeparate disouseion is needed.

Se2) The.Reproduction Cost of Use Value:Maintenance Cost.

) The-usé value of machines is foremost a technioal economical

‘ quaiitative'categorj._ Use value 18 the expression indicating that the

machine 1s fit to perform certaln jobs. |

Another fact to Bevtaken into consideration 1s that use value
1a'not a constant property in time and while machines are being used-
it will go.through"a'gradual or an alternative change. The cause
of thls change 1s the materlal wear and tear of the machines.

But the ‘wear and tear of machines 15 not an irreversable

procass._ Theoretlcally and/ also practioally wear and tear can always

be repaired parts can be replaced and this way the original properties

‘ of.the_maohlhe, it's use value, can be restored.

N

.- When a machine part is worn out the process of transferring

1ts value fo'the product 1s oompleted. In the maintenance (renewal)

only this specific value has to be reproduced. By the process of the

. production or this value howeyer it is not the original value of

' the machine, but it's ‘use value 1s being reproduced. consequently

maohine malqtenanoe oan be regarded as the ocontlinuous procesa of

' use value reproduction of the whole machine through the replacement

of parta worn out.

" Approved For Release 2009/04/29 : CIA-RDP80T00246A009500010001-5 .
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cf ﬁeturaliy,~the reproduction of use value createe maintenance
coet.?‘SInce the wear and tear of machines is a function of working
time, ‘the maintenance costs are also function of same. The proper
technical view of the wear and tear process exposes & continuous
periodically repeated chalin of the maintenance Jobs of different
magnitudee which'comes with the almost constent appearance of the
caintenance cost related to the working time. '

Unfortunately again this slmple and clear underetanding of

lmaintenance procees 13 somewhat in contradiction with the present
‘practice - namely, because the present bookkeeping arbitrarily takes
_the overheul away ffom the row of maintenance Jobe and handles 1t
" not as cost related to working time‘but‘as "renewal part" of the
'}annualedepreciation. It 18 evident that this practice 1s
. unjustifiable and also harmful. Unjustifiable because one and the
'*greateet'time dependent part of the maintenance cosﬁs'doee not depend
'cnly on the initial value and a fixed % of 1t called the renewal
'.fractlon. Harmful because for 1nstance in a case of 1ncreaeed uee of

, the machinery the reproduction of use value would not be covered.

Ir for eimpliolty working time 1is taken for the basls ot

: relation which is a statistically well definable and plannable

" quentity,than in a compurstive interval the maintenance cost portion

;:,expreeeed in funotion of the output of the machine and ita

Lutilization.

. ] u . ' , '.v
gu T Eorlpt/productvunit

Where : L , '
© ' u' = maintenance cost per working hour
»:i. = Aintensive utillzation index
qogtl output norm of machine per unit time. Fﬁ'% m~uquﬁ?

T AppfeVed Fo‘r Release 2009/04/29 : CIA-RDP80T00246A009500010001-5
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Se 22 The Reproduotion Cost or the Value of Machine Depreciation.

The value of construction machinery ls expressed by the

- .

neceeeary labor needed for thelir reproduction. 1In the process or.
tproduction this value is undergoing a two-fold change. |
"f[ One or ‘them comes from the fact that the aoquieition price of |
a machine under socialist circumstances 1s not equal to the , : y
"reproduction cost of same in leter years. | |
7 7 8ince the productivity of manutacturing industry 1is increaeing
.{permanently the production ccet and value are leesening. This :
leeeening of value can be the measure for ~ moral 1l.e., ‘ : : !
technical ebeoletien« There 18 another way.in which machinery loses
it's valne., This comes from the faot that machinery gradualiy trans- a
rere'it'e valne to the productse.
"Inieimple reprodcction the value once already produced.cannct
be.loet buthit 1s always reproduced and in the process of value
: trenerer, theitranererred valuevie being accumulated through
| depreciation. In simple reproduction it 1is not the original machine
Velue that has to be recovered but only the neceesary labor needed
for manufacturing it arter "t" time elapsed.
Depreciation always appears as a dietribution of machine value
'1 in 't' time, ueually in the form of annual rate of depreciation.
| it¥ - the time l.e. the lifetime of the machine naturally is

a very important factor of this annual deprecietion. The amount of

annual depreciation related to the working hours or to the annual
magnitude of oommoditiee repreeents a coneiderable part of the coste =
' The shorter the lifetime 18 the higher is the rate of reproduction
_’-coet per unit product.
.‘ Since machine'e lifetime is euch an important influenoing ractor,
,.1t hae to be calculated by proper methods. ' f7ﬂ' ?““*r"1?

-
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From the stahdpoint'bf reproduction of use Valué the economie
;iiﬁlt of keeping the maéhlne in operating condition ie given-there‘-

- where the acquisition cost of an identical new machine will not be
.iiesé,than those. of the genefal repalr cost of the old machine

~ - (dlsregarding frbm operating costs). |

Considering that the old machine would be replaoed by a

_,elmllar but cheaper one and the time 1imlt when this replaoement 134

“econpmicgl to bg'made, then the equation for the old machine's
" 1ifetime ocan be witten up as follows: |

e A(l..p)t - 8.A = J.A

"Where ‘ |
A = acquisition doat‘pr the machine

the annual rate of cost decrease in the manufacturing

©
1

industry
8 = s8alvage value rate of old machine _

48.A = salvage value which can be taken constant 1n time

J = the fractioe of general repair costs and the original
acquisitlon cost.
Hence
t . Log (JF 8)

og \ L = p)

Figure'No. 1l explalns the relation..
From the viewpolnt of reproduction of the machine value the -

-transfer of value 18 egonomical to be carried on l.e. 1t

should‘be completed by the't;ﬁa when the average cost of produotioh.

in a process by other available means becomes sufficiently less ‘than

- that of by using the given machine for the same purpose any further.

The machine cost 1s in funétidquyith the lifetime as follows:

2 T

-
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ﬁhere' ,
A  G..=- sum‘of the yeanjset up, operating and maintenance  ;
| costh - o
'A = acquisition cost
% = 1lifetime of machine (years)
K ‘= annual machine cost
But the average industrial cost of the yearly product 13
: continuously decreasing in time.
Kg = Ko/l-p /% |
giwhere* . |

average cost at t o d

"Ko - -
p' = preduction—of yearly cost decrease of related
' construction industry.

A machine with yearly operating cost (K) showld be run in a

given production process untll the difference in operating cost and

the‘average cost pf the given process does not exceed thg'prdducf _
"~ of the norm of the 1ndex49f7relat1ve~1nvestment effeoienoi“é;d the
'acduisltidh cost of a new machine. In this case clearly
G # A% - Ko (1-p")% = A[A (1-p)t]
which exporidenhal equation can be solved for ¢i
| - In the practice of our days the lifetime of machlnee is
¢' prescr1bed by ordera without further 1nvest1gations.» By this
‘ order the preecribed lifetime of construction machines is 20
:,years and the annual depreciation accordlngly is '51/20. This

covere the simple reproductlon of maohinery and this is the

foundation ror the reproduotlon costs of machine value.

DENTIAL
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It 18 easy to understand that the application of same
vliretime for all types of machines cannot be correct and the. ooet ,. I
'elementa showed on thils basls cannot coincide with the real costy |

'vor reproduction. Same deficiency furthermore prevents us from
éettingue true picture of aotual magnitude of machinery cost and the %
'faotore infiuencingrit. In considering repasire=of these, arrange-

g imente for finding the method of establishing economically justi-

f?iable-norme'of machine lifetime should be made.

- The two parts of reproduction costs, the one eonneoted ‘with -
Value and the other one oonneoted with use value can be separated

only by methods or theoretieal investigations. The records of

bookkeeping makes this dieeretion impoeeible. In the practice the
Edepreciation and maintenance coets are realized in their eum only, P

‘-and in the ocost analysie of mechanization they are usually mentionedAr
;ae machine rental cost.

These ooet elements ‘1n the rental cost are represented

ee annual or monthly fixed amounts. The reproduetion coet during
the operation of machines ie taken into consideration as rental - é
ooet. _Qonsequently the rental cost should be the right amount to i
,icoterlthe reproduction cost of the machinery. | - ;
' For the 1nveatigation of these cireumetaneee the elements, i
oomposition and. factore of the rent should be detailed. !
' The rate of rent is determined for the whole set of machines :
by an almost identioal number and 1t 1is given per month as % of the
,value'end-eoneequently the rent is represented as monthly cost at
the oonatruotions."But'the reproduction of machinery 1s paid by the
. investore through the. unit prices of ‘the building. The part

reimbureed in theee unit prioes naturally ie proportional to

GGNF!E}ENTIAE' |
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roduction~volume'and,1t oannotvbe related to the workingftime

Ol .
; to

e.maohinery as 1t burdens the construction 1ndustry;

;
.).
S
SRy
[
3

Ry
¥
]
i

mes‘olear that;the!magnitude'of rent necessary'for;;
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S Whefe<mo ie the_wage of an operatdr per hour.
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| I keeping to 1t, in case or an unfavorable change in the

- use of machinery either the cost pald by the investors will not
cover the rent, the contracting firm pays ( the contracting firm pays.

'the difrerence) or the rent will not cover the reproduction coet

(rental rirm paye the difference) but anyway it 1s the construotion
1ndustry that loses.
In the practice there 18 a system developed that rent 1s paild

iby the month and with 1t, by the shifts worked ooneidering the
' number ‘of shifts worked a day. In the most common one shift

production, the specific rent_coet can,be expressed as follows:

- " B o« . b '
Ky = == .2 rint/unit
b ggg =g Forint/
Where |
B« = rent/shift
' . Bz

5 Jd The Wage Cost of Mechanization.

The operatore of oonetruction machines are paid acoordlng

. to the output or machine when 1t 1s running and they get hourly

wage for all the time when the machine 1s out of use. 8ince the

. exteneive utilization of machines is verylow, the wage cost of

1 'maohines belonga rather to the latter category and 1t can be

regerded}ae fixed cost per shift. Hence the unit wage cost (m)

ot the produpt can be expressed approximately as:

‘m=  DBo = o Forint/unit
8do €

¢

3.4 The COet of Energx Goneumgtlon.

This cost element is a very emall peroentage of the machine-

e
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cost and 1t mostly prpportlonal with the load of the machine, that
‘is, with the output. This f&ct permit to consider the energy or

ruel oost per unit of product as constant.

L = oonstant Forint/unlt

4,0 The Cost Functions of Construction Mechanization.

. It refers to all the cost elements’dlscussed‘above, that thelr‘

magnitudeé are stipulated data that comes from orders and normé,

(as perrormance .norm, rent, wages, energy norm) and on the other
hand they are ractors in function of construction organization as

.. machine utili;gtion and plant size. The total speclific machine cost

18 derived from the sum of these partly varying, partly constant

faotors. The eleﬁente of machine cost can be written up in following:

' 'form - aocording to the order of their discussion in chapters

: 3 l 502 3 5 6 40
o Hl.. Specific eet up cost.

%4— . Forlnt/unit

C 2 Speoiflc Reprodeg}ébn Cost (rent and répair)

| E—— . Forlnt/uﬁlt

'« Where b = rent burdening one shift (8 houra) per
- production norme .

3. B8pecific operating and serving cost

%L-' Forlnt/unlt

Where m = wages cost per shift (8 hours) per produotlon f
normo.

4. Sppolfic ‘fuel or energy coet
| "L s Forint/unit

b and m' are constant for‘given machines and given circumstances

COMFIENTAL
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‘and having the same denominator they can be reached using

(b #m') = c. Thus the total unit cost of mechanization takes
“the form:

:E.... S _#L
D4 o

which 18 a eimpllfied form of the cost function. In the equation
on the right side, the nomlnators of the first two membere and the

third member are constants while the amounts in the denominator of

. the first two members are functions of technical and organizational -

ordere and parametere.

The mathematioal anology of thils cost runotion ie an. equetion

~ with twoevariablee, describing a surface. (Flgure 3)e

Thie cost funotion is an equation that enables us to caloulate

'the changes in maohine costs covered by any element and to figure
'whlch parameter has what effect on the total machine cost. Accord-
.'1ng to the theorem of ¢f1u&te invéetments, a small ohange of machine

‘cost can be expressed as
| AK = g%-'zsq,tgl‘- rg
and thereafter the proper eubetltutions.’

jv,AK -.ag_;..‘a Q - %Z_V.JSg

The partial dirferential quotients of cost runotion &n the 80
lfealled marginal cost—has an important role in the cost analyeie. -
| It reacts to the changee in all the parametere and 1t ehowevhhich
feeotione have certaln parametere the most determining effect on cost.
. The dlfferential ohangee of the parameters can be eubstituted
however,_by % changes. The results of this eubetitution 1s the
 eoet flexibillty which telle how muoh % of change of machine coet

CONsIENTIL
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Cwill folloﬁ 1% ohange of plant slze or machine utllization. The

Value of flexibilities denoted by fQ and fg 1n the equations below

”show ‘the caloulation method of flexlbllity in function of Q.

fa= - RN T

" and flexibility in function of g

rg'- - géﬂ R/%
Table I showe the magnitude of relative cost varlation in the

neighborhood of reconstructed utilization indexes and plant eizes.

1% change in plant slze and machine utilization respectively as it

is clear in gilven case cause different changes 1n_mach1ne costs.

'Beyond a certain plant size or machine utilization the changes

’ 1o’the independent variables cause & gradual;y less and léss change
~in maohloe oosts.‘ But under the pfesent circumetahooe in constrﬁotinn
:industry this aenoitiveneos of costs in function of the given two |
,porameters is greé%, whloh means that a small poeitiveichange in

‘ organizatlon‘may result in a rather remarkable deorease of cost.

In connection with this fact there is another problem that

has to be solved: how can a certaln decrease of cost be reached

- with the least sacrlfioes required for changing the glven parameters?’

. It can be shown that a maximum decrease in machine ocosts 1n'

fﬁnotion-orn“q" and ngh barameters can be obtained 1f the proportion

'of related'parameter increases 1s the same as the proportion of

- d1fferential quotients (marginal costs) thus:

- _ . CQg2.
o = FgoZ

(o)

On Table I, fgé£ values are glven for different machinea.

"‘In every case 1t is shown that at present the possibilities for

o decreaaing naohlne cost are by’ 1mprovement of maohine utilizatlon.

it
S0
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For practical proof and utilization of relatlons revealed in the

~cost funetipn; the average unit cost of the 6 most common machines

o 1s'calcu1ated in Table I as 1t was reconstructable from statistics

of 1953. In calculating the cost, the constants of cost funotion

‘were taken from norms, tariffs and auxiliarylreeources that is from

coat elements fixed for given machines or their use while the

dependent variables were taken from statistics. The date of Table

I show very 1llustratively what size of cost elements have formed

" the average speclfic machlne cost of the listed machines during the

time considered and also that what concluslons are allowed by the

'relative cost flexibllity quotient and the parameter,function of

maximum cost decrease regarding the given parametera. These

conclusions point’out‘the fact convinecingly that the cost analysis

applied is very useful and they also prescrlbe the prlnciples to be

o followed in mechanization policy.

5.0: The Eoonemidal Linits of Mechanization.

| 8ince by introducing the cost function the mechanization costs
areﬂeaslly plennable aed controllable at any level the question
arises: ‘whaﬁ will be the related limits of mechine utilization and
plant size &t a level demanded for. There are two actual forms in
which\fhie question appears. | |

The firet one 1s theAmore'simple and general. Known or

preEOribed is the maximum specific machlne cost of the mechanized
technological process using a given machine. With the knowledge
of the strhoture'et'cost function the solution of the problem 1is
actuelly'finding ﬁhé correepondihg par of Q and g bj'whioh the
epecifio coet "K" 18 less or equal to a prescribed g eost.

Thie problem efreote the operative applloation of maohlne

COURTENTIAT
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“oost calculation so far that a prescribed cost limit the minimum

machineiutilieation to be prescribed ie a function of machine type

v‘and plant size. -

Different and more complex is the problem when for fulfilling

a taek a coneideration of alternativee is the goal. 1In thie case

- the queetion is finding the 1limit below and above respectlively when
| dirferent alternations are the most economical. The known form'ore
cost functlon previdee a etraight-forward way to solve any of these -

“problems. .

Applying'the above mentioned considerattons a method is

- provided for planning the magnitude of mechanlzation cost moreover

the operative planning can be carried out by keeping to ‘ L

‘certain 1imits the parameters. There stands the queetion though

what consideraticn ehould‘be used for calculating the maximum specific

-machine coete for & given machine? Up to now there was no upper

limit drawn or even calculated for machine coete and this lack also

'hindered the decrease of cost since any single machine cost could

appear without control or comparison.
Suppoeing that there/f
wculd not be worthwhile croee}%d a knowledge of 1t for ordere ami

B ,setting'up norms is inevitable. For the examination of this

proclem further analyeie of cost and especlally of machine cost 1s

neceseary.p

Generally mechanization should result in a decrease of 1iving

and materialized labor input comparing mechanized production to

| (manual) previcue.techniquee. Mechanization can fulfill this

taek ﬁhen applied properly by saving more living labor the amount

_ of materialized labor used up in the product during the process of

CONFIRERTIAL
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value transfer.~.This'meane that the total of living and

'nateriélized labor'per"pnoduct unit has to show 8 decreasing

tendency.e Which fact is the guarantee for the increase of gross

' productivity.

It is important to ﬁg noted, thet'the productiveness of a

" firm is eseentially different from the one discussed above because

o it 1ater will show an increase only by }he decrease of living labor.

"”;-This effect in’ many casee caused & wrong view at the principles of

v;yeeterday. 8ince mechanization as a rule always decreases tThe labor

Tdemand of production but it does not mean necessarlily an increase

in gross productivity especialiy not when machine utilization 1s low.

The relation can more easily be seen through if we talk about

'_the costs of 1living and materiallzed labor and demend that the cost |

1fthe national level if and only 1if it has a decreasing effect on cost. .

 while the total 1abor needed in the country at least in a given section

?comparing to the techniques applied previously. If we establish what‘

of living labor should decrease to a greater extent than the cost of

materialized labor increases a8 a result of mechanization. Which

_approximately means that mechanization will increase productivity on

In any other case mechanization will only decrease living labor cost

will increaee.

What we really want from mechanization 18 a decrease of cost

| we mean on previcue techniquee and accepting it, we caloulate’ that

'; as a basis for the comparison.

the oost level that existed up to now, then we require order from the .

,mechanization that the machlne cost should not exeeed the. cost

calculated this way. In the caee or particular conetruction

industryrit eeems to be the most advantageous way to take manual work

)

oy '.'..\:‘ SRS L L I N O - :
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This way we have choeen'a method that in applylng‘any machine

'the,ﬁéximum of its épecific cost, 1s expressed by the cost of an

"equivalent manual worke.

Aeéuming the role of mechanization in socialism generally it

cannot be sdid that in every case when mechanizatioh does not need a

- deoreﬁse of‘cést comparing to the cost of manual labor, mechanization
ahduld beEQmitted._xThe presgent organization of construction industry

and the demand for labor power typlcal 1n soclalism, obliges us to apply

machinery at a great extent. Naturally this has an economical limit
too. ;As'on company level the ﬁechanization of higher cost always
causes loes so on natlonal level may appearithe case when mechanization

is not economical e ven though 1t means & saving in gross labor power.

- The calculation of this maximum coet limit is as follows.

‘The etarting point of this consideration is that the application

“of machinea relieves labor power, which then can be used in another

‘field of national economy for production of value and by that increases

the total production while on the fleld mechanizedx'eluted wage costs

v"will be saved. In this underatanding the machine costs can even

B exceed the wege cost of manual work up the point where they reach

the new prbduct Value of equivalent manual labor because this 1s the

1imit up to which the meohanization is economical for the national

"[economy by gavlng labor ‘power.

For the purpose of these calculations the relation to be

eetablished were between wagee,,cost of manual labor and the new

'labor product value of the manual labor has to be laid down.

1. In the 6ohgtruction industry besides net wages there

18 29% eo called social burden which includes taxes proportional

go wages - board and soclal services; and 59% so called census-

’7“ F [p; ﬂ’Tiﬂm
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;'¢'proport10na1 extra cosf,'whlch conslists of allowance or travelling
 c¢bt; eleaning, in many eases education, protective outfit, winter
f édmplement;-etc. These cdst elements represent a total of 88% of

" the wages, from this the factor 1s 1.88.

2. The production employees have to proddceAthevproduction vélue

‘

'for the inproductive employees - so thelr wages too. Preeumihg that
the wages of inproductive employees 1s 25% of the total - as an

‘:Tvindustriai average - the factor related to basic :wages 1s 1.25.

The productive employee has to produce the difference between

consumption basis and national product, 1.e. according to the

 _ 70Z of consumption basls repscribed by the government program of 1954,
- 1/02 of 1t - which means a factor of i 43. Slnoe the application of

machlnes always relleves productlve employees - multiplying the
mentioned 3 factors 1t comes "to the conclueion that 1.88 x 1.25 x
l.43 = Foflnt 3.35 labor product velue falls to 1 Forint netwages‘

~cost of a productive employee in oonetruction industry. This number
~ which is a #ery interesting data of the national economy from the

' point>dr'mechanlzation expresses that the saving of manual labor

time provides Forint 2.35 national production plus product beyond

. every one Forint actual wages saved.

It is known that application of machines while increasing

' the productivity on the other hand may also inorease the cost. ‘This

increase 6f cost 1s permitted only 1f'balancing this there 18 a
suitdblé amoiint of labor power relieved. This means that the appli;

.catlion or'méchines may cause an extra money cost, - the'so,called

‘subetitution cost in some cases in practice but this substitution.
vobet~certa1n1y cannot be of Just any megnituds. Thé limit for

subétitutiqn'oost'is at the'levél where the costs of mechanization
AONFIDENTIAL
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~ consume but do not exceed the product value of substituted manual -

labor.

The maximum of eubetitution ocet ie 2.85 . 290 | 6.80

:preeuming that the average wagee in’ conetruction 1nduetry is 2.90

. Forint which means that the extra ocost of mechanization permittable

18 6.80 per substituted one working hour. Up to this limit we can

still talk of‘economy of construction industry in national terme.

Coat above this limlt meens loss on the level of company.and'national

' economy as. well.

. The notice of substitution cost (opportunity cost) iB the

national economy has for long been wanted for development of the

- economy of mechanization.

" The fact that figures of machine cost were hard to obtain

and aAcertain'under evalnation of the program of cost decrease led

1'»tofmecnanizatione applied immoderately with the motivation that the -

goal of mechanization in construction industry is first of all

decreaeing the demand"of labor and that such effect of machines can

| only be‘profitable for the natlonal economy. The introduction of

substitution coset points 39{ that the erroneous understanding of

machine anplication does not necessarily agree with the interest

'or national economy and that the economy of mechanization has to be

calculated or at least ‘At's upper limit had to be drawn in the
future. | |

Table I contains beeidee the reconstructed Q values, those

s minimume or € whioh indioate the economical limits for the rirm and

ror the national economy.

‘ 6.0 Relatione Between Mechanization and Productivity.

;Mechanization, by changing the oomposition of productive foroes
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and with thatithe proportione of the %wo moet'important production

'fectore'- labor power and instruments of production as it was pointed
out earlier hae a double effect: increeeee productivity and
' decreaaee coet. These two effects do not answer the changes in the

- measure of mechanization with the same eueceptibility and definiteness.

Expressing the total input in the form of 1iving labor (Md)
and materialized labor (Mn) 1t can be proved that the. productivity
of living labor (1) in the form of

pe I
t" Me

vincreases more rapidly with the deorease of Me than the productivity
‘or the’ total labor "tv.

ko L

Me # Mn

. which ie”reciprocai to total costs.

Coneequently when a decrease of Me 1is obtained by mechaniza-

: tion, it's effect will neceesarily appear at a greater degree in the

increaee of productivity than in the decrease of coste.

This fact makee it poeeible, moreover neceeeary that we,l

“involve the analyeie of productivity of mechanization into the .

technical economical analysis of mechanization. There are two main |

fielde to be studied.

N P At what: extent 4in what function ‘and how will the

'produotivity of laborere that ie the productivity of working proceee
- develop with the application of machinee?

24 How ie the productivity index of the whole firm or

-;induetry related to mechanization?

It ie known that the machine operator ie supplied with machine

-; .ee'inetrument or production and his productivity is a function of the

- CONFIDENTIYY
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equipment. It ie an adJacent idea that the development of

' productivity‘in the'comparison and valuation of different machines

should be expressed in functlon of machines available to use. For
this purpoee an,index of muchine supply has to be derived. Thils .
index 18 ocalled degres of mechanization, denoted by £ and 1t's

dimension is

. machine value ‘ =
£ ® Tumber of laborers using it L

= Forint/men

" The degree or mechanization lies on a very deep economicallbasisy

'It'a magnitude at a glven and constant composition of inetruments of

R
1abor is proportional with c/v index of Marx's reproduction echeme.

2 In the analysia of productivity of laborere working with

.certain machinese 1n the function of degree of mechanization, important

'-‘ tundamental laws are. found. The form of ¢t = f ( £ ) function shows

"that the change of degree of mechanizatlion the machine value per

person - effecte the productivity of laborers. That is why t =2 ¢

'( A ) runction has 1t's important economical interpretation.

Figure No. 4 for instance shows that t = £ ( &£ ) function -

of,different eonorete mixers used in construction induetry. On the

'abuﬂffa . are the machine values the machine operator disposes of andi‘

' the ord«ﬂafﬁ indicate the 100% production per working hour. This

' Qmpirioal relation shows that by increasing the machine size per

operator the productivtty increases first elowly then faster

~then slower again.

The increase of degree of mechanization naturally is the '

- most effective and profitable where the inoreased-productivity

per.machine value per person 1is the greatest that 1s where

iy -‘maximum.

CONFDENTIAL
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dt/dZ. function, i.e., 1ts values hAve to be interpreted

distinctly@ It has the aame'marginal producti#ity. As long as
: the marginal productivity is growing, the machine values added

to increase of the degree of mechanization, effect the productlvity
positlvelyl Fronm the point of productivity the criterion of most
economical mechanization 1s at the maximum of dt/dc ocurve.

Beyond this pqint the added machine values will s till 1ncrease the

N . C] .
prpductivity at a declining degree. For examplébthe cas@ of concrete

 mixers ohosemthe degree of mechanlizatlon was increased by taking

machines “of Bipgher and higher capacity. Figure 4 shows that rrom
the polnt of productivity €r 18,000 Forint Value, 4, 5/% capacity
(2b0 - 275 L) mixer meets the optimum.

It is 1nterest1ng that the practlce applylng intuitively the

'.flai,of marginal‘productivity considered this machine type as the

most useful and it is the most_common.

" The application of machines effects the productivity of the

B whole production process by changing the average composition of

' the range of data reglstered statistically, that s, 1t is based

on unanimously plannable and controllable relétlone. In spite of :

this up to now there was no scientifically based statistical me thod
knownmln'the literature or in the practice that would have reveéled

" the objective relations between the guality and quantity of

mechanization and productlvlty.
Our analysis is introduced by the following establishments.

.The techniques of oonstruction induetry at its present stage 1s a .
‘rather mixed'manual-mechanical produotive process. The operations

~ within this prooéée are verticélly articulated and a peculiar

property of this vertioality is that the teohnological process is

rARFEETIAL
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'-,serial withvhauiing and'transportation operations. In the
mechaniaation of construotion-industry the heavier and labor
demanding operations mostly auxiliary labor, are mechanized first.

- Most of our construction industry machinery ie made fyfon substitution
vi'of auxiliary works.' Consequently in the produotion process of
'-isubstantially unchanged technology the mechanized operations‘being
vertically oonnected with manual labor, the speedAof production 1s

still determined by latter.

Under such oircumstances the manual. works can be divided into

o two groups from the point of mechanization, a) labor that can be

1.eubstituted by machines (mostly auxiliary workers) b) labor

f’,unsubstitutable by machines. The productivity of produection process -

uili belincreased according to the extent of substitution of labor
bj'maohines. .

B The,substitutablevlabor however, can be substituted oply to
‘a certain extent dictated by the given techniques, that 1s until

the proportion of substitutable and unsubstitutable labor charesoter- -

- istlc to given-techniques is reached.

| In order to make it possible.to increase productivity perman-
ently and without limit, :;/is essential to change the technique
"of-oonstruction that 1imits the productivity increasing effect of
meohanization through the constant prpportion of substitutable and

| unsubstitutable labors. The task then is to improve teohniques,

‘ apply modern organization ideas, prefabrioation and modern maohinery.

The next step is to analyse the mathematical interpretation
of this relation. If Mo = number of laborers working in the
| meohanized produotive prooess that cannot be substituted on given'

stage and us'. the number of substitutable laborers

¥ :‘ the final product (use value) of gilven time interval.
T " ';”{ l
gHiine
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then the productivity “t"'

T
Mc # Ms
Suppose ‘the quantity of substitutable labor partly or 1n total w111

Forint/person

t =

rbe eubetituted by machinery. For this supposition we also need to
"‘know;’thet how many persons labor can be substituted by a machine and
for that mhe category of working power equivalent is introduced.
L‘Working power equiValent is an 1ndex ehowing on the basis of a
comparlaon, ‘that how many laborers could have done the same jJob work-
| ’1ng the same hours that the machine has completed in certain time.
w1th the 1ntroduction of working power equ1Valent a unanimous relation
.ls round between the machines and labor quantity or number of
laborers subetituted.
- The relation between working power equlvalent ‘of the machines
.and value of same individually and generally, leads to an important
'oonoluelon. For the expreeeion of this reiation a new paremeter of
ythe machines has to be introduced - the so-called epeoific worklng
vaower equivalent "nt, which 1s the quotient of working power -
{] eqnivaienb and machine Value, referring either to a single maohine
vor to a group of machlnee, | |
| n - —ag pereon/looo Forint S
and 1t tells how many laborers can be substituted by 1000 Forint worth
.of meohlnes. . |
',TWenty‘oonstruotion maohinea'Werelinvolved in the analysis of
thls relation. | | |
. A table has been compketed (Table 1I) for the analysis of the:
: relation and the equation of the ocurve, oharacterietio to the
"r'relation also has been establlished which can be simplified to a
ri.elmplo proportionality with a little negligenoe and in our further

GW—’!& it
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machinee are being taken."

in whole Me number of. laborere ie
e T LT "’x ;g;n,a.
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machine typee -.that were involved in the analysis.

4.
ahd excaVatore but thie difference does not influence the

?The'expreeeions ot productivity ‘- caused by eubetituting

For

Jveryldifferent number ie characterietie te heavy loading

correetﬁﬁse\of aur thought becauee at a given calealation aetualp}f

known thut machine value in iteelf eaye little about
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| t = —%—Vf;hﬁg ~ product/person. | |

That is how we arrived to the relation between mechnnization and

) productiv ty. |

The ohange of productivity l1s proportional to the change of
degree‘of mechanization. The slope of the cur¥e 1s a function of

t'T/G multiplier.- the amount.of products actually produced.

"~ In the following paragrapha the main conditions of our

Iconclueions are discussed and the moditication of the relations.

after the releaee of the abstractions are analysed.

| 1. Suppoeing thatlthe increaee of mechanlzation 1s accompanied

oy a total compllance ofsthe productive forces. That 18 the

- substitutable number of laborers determined by the stage of techniquee

" 1s being relieved by machines Wwhess productivity quantitatively and

qualitatively as well is fit to the productivity of substituted number,
‘80 that the machine work will complete the work of the unsubstituted

flaborere Just as the previous nuwmber of'eubetituted laborers. When

applying this principle we £ind that there_ie an optimal prcportion '

of machines and operators for every type of machine which provides

the most efficlent condition of the productivity increase. There

is an optimum of degree of mechanizetion providing this proportion -

supposing 100% utilization. Optimum because an inorease of nechani-

. zation above the degree determined by compliance with the given

l techniquee,usually will not increase the productivity but lessen

the utilization index of machinery only.

‘v2._ Oour conclusioné up to now werermade presuming a 100% utiliza-

tion. It_is uell known that this condition in practice oan very

. rafely be provided. The'queetion 1s what is the effect of the faot
that the machine values applied do not perforu 100% output but only

n\} fqr,u";:(g
W‘l 5 fhoiin iR,
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a "g portion of it which 1s- the utilization index? Naturally

'the decrease of utilization will cause a proportional decrease ofﬂ'

productivity or whet is the eame, the actual working power

equiValent i.e., the number of substituted laborers. If "G"

machine value substitutes "nG" number, at 100% utilization, then

at a ”g“-% utilization it will relieve only g.n.G laborers. ' From

‘jthe point of productivity 1t can be interpreted as if a machine

value multiplied by "g" would only be applied in the production.

This value differing from nominal machine value 1is called active

'machine value.

" 3. The methods of increase of mechanization also have to be

~ ‘analygzed. Two extreme cases of 1t are the following: -

In the first case - the increase 18 done by applying universal

machinee of greater and greater value. In thls case emphasizing that -

the condition of productive power compliance is provided by the specific

working power equiValent will determine the form of t = £ (a. ) ourve.
And the specific working power equivalent at-leaet at the beginning
increaseevwith.tne'growth of machine and plant size. |
In the other case the number of machines is increased. The
more machine 1s applied ioyéver the less the condition of compliance
ce_n be kept e.nd the low.e' the e.ver'age utilization will be and in

fdnction of normal degree of mechanization the t = f (&) curve ‘

| will be declining. (Figure 5).

An important f1inal task is to contour some of the principlee _
that come from the revealed relations. First of all 1t has to be

‘pointed out that as the average utilization index of construction

machineelehOWIthe‘productive forces most efficliént compliance from

-the point orlprodhctivity is not provided. A general symptom is the

[’ﬂ"lflﬂ£ NTIAL
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‘rlack'or harmony between suhetitutable and uneubstitutable operaﬁone.
QSpeaking'in technicallterms the capacity of manual operaﬁons'related
‘verticaily to mechanized operaﬁons does not reach the oapaoity
t,provided vy the machines by far. Under such circumstances, sinoce
"rh:the nnfatorable utilization conditions common in the industry,
: refers'tc'ali thebew machinee to be epplied, the machine values brought
| into the production at great sacrifices, willl be activated only in

'pl¢4 - 116 ’fractione ‘and for this 1n cases of greater mechanization

the degree of aotive mechanization will remaznlow and the

productivity increase will be very elow. It has to be concluded

-~ that the adJacent operations of productions, nanmal operatione are

fit to a much lower degree of mechanlization insuring total compliance.
The organization and technique of conetruction induetry did
not rollow the epeed of machine acquisition and eupply. In order

- to provide the ground for more active mechanization, it 18 not the

‘5jmechanization but the poseibility ‘for mechanization that has to be -

aho
increeeed. An increase of degree of machinee/éhnnot be a goal

- for iteelf and 1t doee not necessarily mean the increase of

productivity at all. |
Under present circumstancee the increase of productivity by
means of mechanization is almost exclusively a metter of providing

‘the poesibilitiee of mechanization, that 18 a matter of improving

- the organization and technical development of the technology of
’oconetruction induetry. '

For the eake of above mentioned an organization of conetruction |

that etande on the ‘ground of optimum compliance of productive forcee

‘ hae to be i pplied.' When carrying out the'operatione that were

planned on thie basis, no allowance ahould be made because of lack
of 1eborers;.that would beiagainet the number providing the
boMFIRTTI
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‘ conditions o compliance. Generaily 1t cannot be permitted that

- for eavlng a 11tt1e living 1abor - a great deal of muterialized
“'labor would e sacrificed. The means of fight against lack of

'1abor power 1s not forced mechanizatlion, but the decrease of

number‘df.si_ultaneous conatructlons. That is how the national‘

“fﬂedonomy‘obta ns more products because the high degree of mechani-

"zatiOh provi'es the higher productivity of allvthe41aborers and
"not by havin built much at a low rate of productivity. ,
It 15 time that the practice of our constructlon organization

fwlll solve‘t e problem of the total compllance'of productive rorces
'[accprding‘to the nominal maéhine supply;mesibilitieé and the resultsi
of thla work:has to be ahown in forms of ordere that would contain
;,the minimum umber or laborers to work with every machine and

' techniquea that will mako a high utilization possibles

CONFIERTIAL,
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to. or m3/site)
Spec.’ setup cost .
(Ft/to;Ft/u3)"

,AVf +fixed mach.cost
F .

't/to,m3) "

‘Fuel.cost (Ft/to ma)

Avg.oper. -cost (Ft/to ms)

'Spee.mach.cost (Ft/to,ms),

112
1 40 -
5,60

10,02

1,80
2,30

9,46.
15,16
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. TABLE II ..CONTINUED
o T P 3 3 5 57 8 5 16
17’ Rel.cost flex.for g #/% . fg  -0,57-0,60 0,59 0,55 0,62 0,70 f,= ofe ,
18 * % % ang ot g £y -2,22.2, 84 3,50 -2, 75 3,30 1,33 19./20,./" i
' 19 Marginal cost of Q -F/Q2 -0, 564 74 5,2 d5,- -19,50 0,03
20 v LI -c/g2. -32, 7.58 -20,6 -27, 9 50,- 4,72 :
21 -Péifam.of max.cost decrease bgw 57,- 35,- 4,- 1,86 2,64 17,-- 20./19./ ;
22 Work.time/prod.unit with : _ o : ‘
machine (hr/m3) mg- 0,10 0,20 0,05 0,214 0;272 0,1 operators l.po
23 Work.tlme/prod.unit in ' ' .
manual process (hr/md/ 3,7 2,-- 1,30 2,-~ 1,36 1,15 1/N
24 Cost of man.labor (Ftn/\srto)ﬁ 10,90 5,80 3,77 5,80 3,95 3,62 2,90 x 23
25 8ubst. cost (Ft/hr) 1,05 8,20 1,92 2,37 10,28 - E-Kg
| o S opm S5
4 gg Econ.margin for fix;m (%) g, 50,- 7 48,- 8l,- ?  50,=
7 " NaTGe N ’
economy (%) gn 10,50 43,50 10,50 18,80 60,-~ 20,--

|
|
!

Sémg\%i. —T
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. REMARKS TO TABLE I:

'3-100% utilize

"loss not onl

" the machine

.“Fof’inetanc

1.
_than the cos
Job would ha

_condltlone or_1955.2

of work into
e,
by the ract

machine capa

‘ '3- »Onv

cost 18 1.4

~ same output.

. 4. .Th

eubetitut;on
. 5.

'Th',mach;ne,coet"or all (except excavators) was higher

that the normal laborer needed for completing same . -
e been - referring to the utllization and operating
But this comparison doee not take the apeed

ycoheideration.
\

The "c' value at the cranes is memarkably increased

th&t‘the norm of operatioms is well below that of the
city.. '

the cases of,arunn crane and.the mortal mixer the

- 2.6 times ee much ae the cost of manual work of the
The cost runctlon constants are eo hléh that even a‘
tion would mean less for the_flrﬁ._-

e appilcation of Brunn crane and moﬁtar mixer 1s complete
The |

y on firm but on national economy level as well.

cost of 1 hour is above 6. 80 in both cranea.

The proportional increase of machine utilization decreaeee

cost 2-4-t1mee as much as the 1ncrease-of plant slze.

machine cost,

'utillzation.

j: ‘ ‘60‘

1% 1ncreaee in utilization meant 2.75% decreaee or

fh case of concrete mixers were- between 20h21%

g ¢ the cases of tower crane, Brunn crane, excavators

and conveyo 'y 1t 18 enough to ‘improve the utllizatlon-

_qulck deore

'whib& in casges of mixers, the plant size has to be increased for

se of machine coet.CQe%d)

7."The data of rows 26 and 27 are correet only at the

" Approved For Release 2009/04/29 : CIA-RDP80T00246A009500010001-5 .
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TABLE II

CONNECTIONS BETWEEN THE VALUE AND WORKING POWER EQUIVALENT
OF MACHINES IN CONSTRUCTION INDUSTRY

' "~ Working Specifilc
Machine - Power - - Working
v : _ : Value G "Equiv. N. Power
No. = Name of Machine - (1000 Forint) (Person)  Equivalent (n)
. Conveyor 6-10 m 12 : 6 - 0.5
2 Conveyor 15-20 m ' 50 - - 28 0.56
3 .- Cement pump 15 : 8 0.53
-4  Vib ro sieve 24 11  0.46
5 ' Concrete vibérator = 10 3 0430
-6 . Elevator . b5 27 : 0.49
A 7‘1.“Concr te mixer 1560 L - 17 : 8 + . 0.47
8. . , 275 L . 22 14 - 0.63
9 . " " 376 L 36 : 17 0.47
10 o " 500 L 3L 21 "~ 0.68
- 11 “Mortar mixer 160 L . 7 4 . 0424
12 " 200L 35 6 0417
13 . “ " 325 L 26 _ .9 ' 0e35
14 Morta pump. am9/hr. . 23 : 9 ' 0.39
16 - émS/hr. 28 18 0.62
le Brunn crane 49 . 28 ' 0.57
17 Deck orane. o 19 10 - 0.52
18 Clask shovel - 25 _ 18 _ - 0.72
19 Portal orane o 54 ‘ ' 156 ' - 0.28
20  Tower crane - - .300 - 140 " 0.47
' o a ' m 2048
GOl HTIAL
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1. THE GOALS OF MECHANIZATION

There were many goals'or mechanization known in the construction

industry mbstly as slogéna. This situstion came from the fact that

goaie'and accomplishments Were never compared objebtively.

The most freguently emphasized goal of mechanizqtibn was that

mechanlzation,relieves workers from heavy manual work. This idea

‘posed the communist government which acquired thé machines as

benefactors of workers, thut led to abuse of equipments and mohey

whenevér the mechanizatlon did not serve also more realistic purposea.

A general mietake which arose from this aspect was that workers and

engineers were inclined to think in terms of certaln single labor

. consuming operations trying to repluce them by a particular machine
'1hstead of trying to replace the whole technological process by a

_more advanced |and mechanized one.

The pol tical economical goal of mechanization was the 1ncrease
of productlvi y. It was generally understood that higher productivity
is better thaA lower, no matter by whﬁt means 1t was accomplished, |
and conséquén ly,vbeoamé one of the moét important indicators of the
successfulness of firms and industry. Thls was however, a very

misleading figure. Dlsregarding from the common misbelief that every

-gain 1n prbdu tivity has to be attributqd to some sort of mechanizd-'

tion which was naturally not true, the oategory'or product-value was

a completely insufficlent measure. The Forint-value of construction

3expreé§§d not only the quantity but also the quality of products;-

making evefy. omparieon.incoherent. _ih addition 1t reflected also
eVerylincreas in wages and materilal cost which clearly had nothing
to do with productivity. The problem of lack of a unique measure

for‘ﬁrodﬁot value in constructioh, hence the correct measure of

G’ﬂlVH!?EA/m:
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productivity is one of the most s erlous shortcomings in the economics

. of the 1ndﬁstry up to pfesent days. The only way of‘caloulating

' productivity| terms is that one used in the dissertation, when

prdduct-vaiue is expreesable7by quantities as md or ton. These

quantities c nnot be related however, to end- products, but only -

. to certaln phasls of construction worke.

_Anoﬁhe general goal set ahead of mechanization was the accel-

'eration'of t‘e;speed‘of production. This goal could be achleved

naturally on‘y_When the mechanizatlon represented itself a well defined

technologlcal'precess, independent from others, like in the case
‘ .

of earth'moving and road building machines and prefabrleation in’

general. Whenever mechanized processes were connected in seriles
with frad;tional manual production - a8 1t was 1in all other cases -
the latter determined the speed of productions and machines became
1dle;‘ It:was frequently told that the ekpansion of mechanization

18 needed firstnof all 1in order to serve the interest of the expahd-
1ngeprefabrioation.' Namely.the prefabrication waslforced by all |
méane,‘vThe*homsting power was not only the technological advantagee

of préfabricapion -'the,products were almost exclusively reinforced

,_concrete elements - but mainly the acute shortage in timber. This

‘fact resulted 1n/cred1b1e extremities, for 1nstence the investments

and continudus use of crangs capable to holst prerabricated élements

B weighing-40'tons up to 50 meters high. The increased element,size,

"sincelthe consequence ofﬁrefabrication became endugh Justification

“to invest heavy duty cranes, no matter how thelr capaclty could be

explolted 14 time. Thus not the mechanization itself, but actually

the advanceéent in technology dld effect the epeed of production.

A praetioal goal of mechanization known by the oontractors :

IR ﬂﬁﬁv’”ﬂ!‘ Kivray
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 ﬁge?the generel presumption that using machlnes‘they can sqbstitute
. workmen. If'wae actually an effort identical with the political
. economical goal of mechenlzatlon but had entirely different roots.
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-'There was ‘an |acute working power shortage in all sections of natlonal

‘economy. and gontractore never had enough workmen needed to fulfill thelr

o cempuladfy-plans,dn'time. They thought intensive mechanizatlon may

: vsolve-their'labor problem and demanded machines in grest number. As

1t 1s shown in the dlssertation (chapter 6.0) this demand was based

. on a;ﬁisbell f because the moderate number of substitutable workers

at the given, generally traditional constructlon technology, never

could lnflat\ the number of workers 1n‘the other connected processes -

- 80 much that elther the epeed or the productivity of the whole process

could have shown conceivable gain. In contrary thea&titude of contractors

desoribed ab ve‘was,responsible in f;rst place for the uneconomical

over mechanl‘ation observable throughoutbthe industry and appearing

- in the low machine utillzation indexes and high cost.

It;wes never atated~that mechanization should or could decrease

,c08%. Cest, sually did not play a role 1n considerations concerning

f mechahizatio . As 1t is mentioned in the chapters 3.1 - 3. 6 of the

‘dlssertation the actual cost of mechanization was practically not

oontrollable

2. THE ACTULL RESULTS OF MECHANIZATION

Ae. AbLut 40% of earth moving Jobs was only done by maohines.

The main reason was besides the lack oflexcavators the fact thatvthe}

"aize‘distributionwof excavators did not match the size distribution -~

offworkihg Bitess There were no small excavators, under 0.5 m3

oapaeity and multipurpbsé'loading maohines aVailabie‘and therefore,

- all the amaller and riniehing Joba, a large quantity in 1t's sum,

GENHBENTIAL
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'-B. Mo e than 90% of concrete mixing was mechanized. More-

. over a ‘consi erable amount of this was produced by central semi-

automdtio mi 1ng plants.. The reason of 1nvest1ng the latter was‘

: the possibil ty of using selected gravel hence saving some cement,

'that 1s coal, in which there was always a short supply. Considera-

tions like this helped to distort 1n many cases the economlc sound-
ness of 1nve tments. A matter of fact, hever any of the 10 or

20 central mixing plants were used with full capacity. In the

 lack of loading ejuipment. the tramsportation and feeding jobs at

the numerous\(about 800) single concrete mlxers were done by manual

‘instruments. @ Two or three concrete pumps were used in the whole

"';lndustry for‘demonstrating purposes. There were experiments with

rloatingscement transportation and oontainerization.
C." Morme than 200 mortar mlxers were invested and used
usually 1n connection with mortar pumps of pneumutic or piston

type. The mechanization of mortar praduction in this extent'was

ifairly well solved, better for instance than in Poland or in
’ Czechoslovakia. Only the sand transportation and loading remélinedts

technologically unsolved.

D. Hundreds of elevators und cranes, including about 40

tower cranes were used mostly for vertical transbortatlon in the
lndustry. h a very few exceptions, none of them was moblle 1n

the sense as .1t 1s used in U. 8. but they were elther fixed on one

: single place elevators, deck oranes) or on rall (Brunn tower

crane). It oLn be said that the amount of cranes ocould satisfy
the demands for vertical transportstion but there wns the feeling

of the need for more tower cranes although their type (U S.8.R.

patent) was regarded obsolete. The reason. tower cranes could do

1oad1ng and certaln horizont ppFansportation too, for which noz
. : I

rséd .(.4
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‘machine existed. As it 1s known, vertical transportation is only

a'part‘and rather small part of all the transportation needs around

a building and therefore all the constructions without tower crane,

that is the majority of them, were evidently very poorly mechanlzed.

_Even the tower cranes had the disadvantage of fixed rall and radius,

thus many_or the loading and transportation dusies remained'beyond

reach. There was a general shortcoming in mdblievoranes and multi-v

‘purpose 1oad'ng‘mach1nes malnly because they were not produced at

that time wifhin the soviet block.

E. Thé mechanization had undoubtedly a considerable indirect

. effect on thr construction industry by expanding the possibilities

of prefabric tion. Application of iarge slze panels (up to 2 tons)

made of conc ete or brick, gained place continuouely. In industrial

' buildings co plete frame structures were prefabricated, and lirted

1n their position by special oranes. Using traditional materials

' 11k9‘heavy concrete and brick, and in the lack of new building

- materials, h weﬁer, the possibilities of mechanization were

exhaustéd at this point. (8ee dlssertation chapter 6.0).

e THE CONCLUSIONS OF THE 1955 8TUDY

The 195 study was the first thorough sclentific 1nvestlgation

" of the circu gtancee.of mechanization in construction industry.

This fact itself includes avgeneral conclusion: until this time
Q’every machin investment activity was done necessarily in a
spontaﬁeoua,‘1rresponsible way, in the lack of correct'data; metﬁod"

“of analysis and posslbllity of pfedictions.'

' Othei‘ general conéluslion of the study was the fact that X

»ﬂmechanized prbcesses turned 6ut to be more expensive everywhere |
~ than the corresponding manual procesees.

.The mechanization'

? 595?‘? WAL
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ase but in the contrary helped to increase the unit
ructions.

it was postulated and later proved that further
Lhe degree of mechanizatlon quantltatively and without "

ravorable change of technology, ylelds sharply diminishing return

in productiv

tye

More detalled major conclusions are as follows:

“a. Se
represented
contributed.

machlnes, an

the incorrec

% up cost offmachines, although_operativeiy neglected,

Eoo'h;gh portion of machine'coat.-

|

d the slze (1ot slze) of constructions was unravorably

This fact can be

o two complementary fuotors. There were no mobile

Lachlne 1nvestmente were mostly made evidently.with

t presumption of_ldrgé-scale Jobs only.

be. . .The system pf handling reproduction cost in the construction

' induétry as well as everywhere in communist states was found to be

1n,ehafp contradiction with the Marxist interpretation of the value

writing off

'> reproductione.

Ce

important parameter in mechanizatilon.

fialnaveragej

mechanizedf

‘high machine cost (Chapter 4.0).

the general

‘In additlon the actual methods of
did not provide sufficlent conditions for simple ‘

'The machine utilization index turned out to be the most

It measures both the effective-
nization and the level of cost. The incredible low industr-
reflect a large gap between the capacity of‘'connected
nd4manuél pfoéesses ahd are responsible mainly for the

The basic source of trouble was

dispropoftipnality between the number of machines and

" number of workmen applied 1h consecutive operations,'due to the

labor supply ahd negligence 1in organization. The

P | : T B ‘ S
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or parameter

the use of m

was a‘eignif
was not prop
~cost, a tern

. enlarge the

. € ’ Th

" and expresei

-omitted as

'dominated ec

| CORADENTIAL |
oflthe concept of flexibility in pointing out the
b4 otilizetion index, and the cali for standerdizead
-machinefsysteme were the most 1mportent propoeitions
the dissertation.
wes necessary toset up cost levels by limit valuee
y eepeoially that of the utilization index, above which

chine could not be regarded Justified economically. It

sed.to be aocepted a8 single 1limit, but also substitution
einilar to opportunity cost had to be introduced to
argines of economically sound mechanizatione.

e introduction of the‘concept of degree'of mechanlization

ng the productivity in function of same - a relatlon

. nhich.efrangely enough was undiscovered in the whole soviet

onomic literature until thie,time'- provided the most

vaiuabie oonclueione, a new look, immediately accepted in practice

" as well as in methodology in Hungaery.

‘It turned the attention

- generally towards the qualitative factors in technical developments
iand'partly.cleared the way of the application of'econometric methode'

*.in'inveetnent planning.

‘IONS OR_CONCLUSIONS OMITTED FROM THE 1955 STUDY FOR

'4.__OBSERVAI
POLITICH

\L_OR OTHER REASONS

The 1955 etudy was: very critiocal and no obserVations were

- pereonally

derived dur

, or politica

" Approved For Release 2009/04/29 : CIA-RDP80T00246A009500010001-5 7

ar ae the facts were concerned because the author was .
ndependent from the industry. Bome conclusions, however,
ng the analyeie were not mentioned in the study becauee

and ideological reaeons.<

g if#“fﬁ i
S

cant conclusion that the wage cost of compared manual works
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Thére‘ as political reasoh not to attack the Hungarian price .

pollcy, whic' was found to be completely 1nadequate for the analysls

of'ecOnomipi ffects as well as.for long run planning. Too 12w
wéges; artif 01a1'raw material prices, too high cést of acduisltionj
and maintenance of machinery made every economlc comparison illusomic
and created % cénflict between the interest of flfms and national
econémy.' The firms were only linterested in fulfilling the monthly

or quarter y arly.production plans and reimburse their total cost.

:No;prbductiv ty terms and neg¢ level of unit cost was among their

1ndent1vee. Even the economic thinking and the possibilities of

. anélysis were discouraged‘by party directives concerning plans, B

| saving of la or, timber, coal, import materials etc. Prices

'themeeiveé were and could not be regarded as flixed basis for

‘economic-cthideratione and without thisvnobinvestment policy could

L belworked out. Actually this ﬁae the cause why the author had to

introduce the éoncept of'opportunity cost into his economic
60mpar186nq. |

Ideoldgical restrictions were imposed on the author by the fact

that Marxlst economlcs does not know cost and production functions

neither mgfgin&lleost or productivity, regarding latter as a part

'of marginal utility theory,.a completely unacceptéble thing for

:Mgrxgsm. In a study, however, where not only the facts about cost

“‘féhd productivity but also the analysis of mechaniém by which

ravdrablerqhange qah be accomplished was the subject ot-inveétigationg

. ,iﬂﬁﬁﬂk&d?Q -~ , A
‘terms like flexibility and marginal productivity had to be used.
Slncé no reterenc§ waé_advisable to make to capltalist economlda; the

author~deieibped and used these ferms as purely loglstio mathematical

b o
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hus euccessfully "smuggled" a complete set of relatively
ogles into the Marxist literature. ' .
RVATIONS OR CONCLUSIONS DEVELOPED SINCE 1955 RELATIVE

.wés~madc wit
ftﬁeﬁe calcul
“of the total

NEW OBSH
' T0_THE 1955 STUDY | |
- The_methodolcgy and results of the 1955usfudy were accepted

and apprecla
group was fo

of the whole

First

time series

ted aﬁong‘exedutives of the industry and a research
rmed in the next year to analyse the statistical data
construction industry in the past five years by‘ |
methods. | |
time serles were calculated and correiation_analysis
hin a large Variety of interrelated factors. One of
ations showed a strong correlation between time seriée
numbcr of brlck layeré employeed in the industry and the

of the welghed average machine utilization index. This

result verified the theory included in Chapter 6.0 of the dissertation

and the statements made under 3.c of this report.e

A further proof

was found a]d showed the tethnological limitations upon mechanization

by discover

the degree of mechanization was increasing during the five year period.4

In othér wo

less extent.

'déclinlng u

that is. rel:
Aa fa

ng that the machine utilization index was decliningwile
ds, the increased number of machlnes was belng used in
1Thle fact also included the verification of the
returnlin productivity as function of mechahization slnce
ilizatioc index represent declining active machine value
tively less substitution for workmen.~

‘ a8 the exact figures of productivity 1s concerned the

research group could not solve the problem of statistical documentation

“icf.the cofrlct.measure of production but'héd to rely upon the data

~

It'was tcund that productivity was increasing
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. during the 5 year period by about 30% .« Td find how much of this could:

.be attributed~to mechénizaticn and how much was caused b& the increase:

of the 1ntensity of manual work a Cobb-Douglae type produotion

function model was used .
= =z A% Bl -%)

e>
. i

_Where Forint value of production per year.

.
n

'Number of productive workers in consecutive
years.

B = Active machine Valué applied in production
o (yearly) |

RO % = Elastlcity of labor
| | -RA= Eiaeticityvof mechanization ( capital)

o The oa‘cﬁlations showed that X ~0.75 i.e. mechanization
contributed only 25% in the increase of productivity. A multiple
correlatioﬁ' nalysis resulted about the éame figure. Work of the
group has be n discontinued at this point.

' In a parallel program the cost of mechanized mortar mlxing

| and transpor ation was analysed because these processes were found to

be too exben 1vevby'the‘author. ( See Table I and remarks). The
detalled atudE

sustained the results of the dissertation and proposed
to stop rurtLer investments in thie field.
“-Aa rar as the authni/énowe 1n the theoretical field of machine

vinvestﬁent policy”and reiated econometric methods no further refine-

ment waefma%e neither was nedessary'in the construction industry.

There waé.hdwevef a certain refinement in data by introducing more

’realistlc price policy 1n_1958, and thus the outlook for better

economic planning'will.be déflnitely better in the future.
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