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PRICING SYSTEM FOR MEANS OF PRODUCTION IN INDUSTRY
WITH METALLURGICAL INDUSTRY AS THE EXAMPLE
e a2 D230 KXAMPLE

INTRODUCTION

When speaking of the prices of means of production in a go~
cialist economy we refer to the prices observed by the producer and
purchaser when transactivs the ransfer of mesns of production in a
socialist system of society. Accordingly the expression "sale,"
recurring frequently in this book, is not a perfectly appropriate
definition insofar as it pertains to such transactions regarded
from the economic point of view. This is because such transactions ’
do not enteil that change in ownership which is so characteristic
of the sale-purchase act. For this reason, among othners, the means
of production circulating within a socislist econony are not come
modities in the econamic sense of the word, even though in practice
they are referred to in such terms as "commodity" and "marketable
output” and, consequently, "value of marketable output" and "costs

of marketable output."”

All these definitions, which customarily are used Jointly
with such definitions as "price,” "prime cost,” "profit," "turn-
over tax," and so forth, are related to the utilization of the
forme of value in the socialist system of national econony for the
purpose of controlling and appraisisg the performance of enter-
prises. The utilization of the forme of value &nd of the law of
value (by means of the socialist system of economic accounting) is
of vital importance in creating economic incentives for the thrifti-
est and most rational consumption of means of production and for
ralsing labor productivity. As is known » these are the indispensa-

ble prerequisites for the continued growth of the national economy
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and for materializing the fundamental economic lav of socialiem:
the lew of insuring the meximal satisfaction of the continually
incressing material and cultural needs of society as a whole
through a ceaseleas growth and perfecting of soclalist production

as based on most modern technology.

Although the means of production circulating within the so-
cialist system ere not cormodities, their provuction is indireculy
affected by the lav of value == considering the existence of war-
ketabie production and of money. This ensues chiefly from the
fact thet the wages received by the worker must be in a monetary
form, because the consumption products necessary for reproducing
tha expended human labor are, under the present conditions, coui-

modities and as such mey be acquired only in exchenge for money.

The utilizetion of the effect exerted by the law of value on
production is an esgential factor in the performance of the economic
accounting system. The outleys of labor and the production costs
and resuits and income and expenditures of socialist enterprises

are expressed and measured in the form of monetary value.

“Economic accounting is based on the utilization of the law
of velue. Economic accounting, by utilizing the monetary form,
mekes it possible to apprailse, audit, and control the activities
of enterprises. It reveals the profitability of every individual
enterprise. Economic accounting educates enterprise managers in
the spirit of rational nmanagement, teaches them discipline and in-
structs them in computing the extent of production properly, rais-

ing labor productivity, reducing production costs, and increasing

the profitability of their emterprises” (Rcomimis polityczna [Po-

1itical Economy/, & handbook, Academy of Sciences USSR, Institute

-2 -
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of Economics, issued by the Ksiazka i Wiedze Publishing Hecuse,

1955, pege 616).

The price as & monetary expression of value is an important
factor in the action of economic accounting. This is because en-
terprises transfer their products to purchasers according to estab-
lished prices, that is, in the form of an act of sale. The mone-
tary income attained by enterprises is subject to planned division
for purposes related to the unfolding of the process of the gocial~-
ist expanded reproduction. A specific part of such income is as-
signed for reproducing the expended means of production, that is,
for the amortization of machinery, facilities, buildings, etc, and
for the purchase of rew and other materisls. The remainder con-
stitutes national income, a preponderant part whereof 1s assigned
for paying wages to workers. In this way, among others, through
recelving their wages, the workers participate in the division of

national income.

The sum totel of the monetary expenditures necessary for re-
producing the expended meens of production, paylng wages, and for
other expenditures connected with the marketing of products (seles

costs) is termed prime cost of realized (s01d) production.

The net income of enterprises, or income constituting the
difference between the over-all total inceome from the sales of
their products and the prime costs of realized production, is ccl-
loquially termed enterprise accumulation. A prevalent part of such
accumulation is transferred by enterprises to the state budget, be
it in the form of turnover tax (if the prices include such tax) ar
profit-part payments. The remainder of enterprise profits is as-

signed meinly for complementing their liquid assets, covering any

-3 -
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unexpected losses, and setting up the so-called plant fund. Inas~
much as the plant fund is designed as a source for financing the
collective and individusl needs of the employees of labor establish-
ments (needs such as workers' hostels, creches, preschools, excur=-
sions, bonuses, etc), every enterprise is interested in maintaining
such a fund. Thie, among others, demonstrates the great iuportance
which a proper pricing level has for the acticn of the economic ac-
counting system. This stimulates the enterprises to manufacture
products whose prices exceed prime costs and which assure the pro=-
fitability of an enterprise and hence its ability to maintain a
plant fund. (As for the loss-planning enterprises, which must sell
thelir products at prices deliberately set below their prime costs,
the extent of their plant funds depends on the extent to which they

succeed in reducing their costs.)

The importance of a proper determination of prices and the
influence of prices on the economic accounting system and its per-

formance are emong 2 of the mejor topics of this book.

Here it would be worthwhile to mention factory prices also,
although the concept of factory prices is not a topic of this book.
I mention them because whenever the sales prices of means of pro-
duction do not include turnover tax factory prices usually equal

sales prices.

The factory prices determined for the year 1956 have been
acknowledged (with a few exceptions) as comparable prices for the
years 1956-1960. These prices will be used as the basis on which
to estimate the dynamism of the increese in the output of individual
branches of industry, the value of planned and fulfilled output,

and labor productivity in industrial enterprises.

-l .
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Heretofore the prices applied for such purposes used to be
the so-called fixed prices which in principle were equal to the
1937-1938 prevar prices. However comsidered from the viewpoint of
level anc interrelationship these prices have not been commensurate

with the present conditions in Poland.

The replacing of fixwd prices by camparable prices should
yleld positive results. It will undoubtedly contribute to strength-
ening the performance of the sales price system and thereby to
strengthening economic accounting and intehsifying the efforts pur-

porting to raise the profitability cf industrial epterprises.

CHAPTER I. PRICES OF RAW MATERIALS AMD SUPPLIES

FOR IRON METALLURGY

1. Prices of Ores and Iron-Yielding Materiels

Metallurgical value of ores. Ore price level. Deter-

wination of ore prices in relation to price of standard ore.

Paviov's formula. Infiuence of slag basicity on metallur-

gical value of ores. Methods of computing the value of in-
dividual ore components. FPrices of {iron-yielding) waste
wtilized within the plant. Variable nature of metallurgical

value and of the price relationship based on it.

Among ‘the probleus discussed in this section the paramount
one is the problem of determining the proper price relationship,
that is, the interrelationship among the prices of the various
gsorts and grades of raw materials consumed in the manufacture of

products thaet are identical or very similar.
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If diverse kinds and grades of & raw material may be used
for identical purposes, the relationship of their practical values
may be expressed in the equivalent form. In the case of ores such
a form is constituted by their metallurglcal value. Therefore the
relationship among the prices of such raw materials may be termed
"equivalent relationship." The main principles of this expression
will be discussed in the other parts of this book. The form of
equivalent relationship applicable to iron ores is specific but

very interesting.

The pricing system for iron ores and iron-yielding materials ==
the basic rev materials of the metallurgleal industry -- fulfills
definite econamic tasks in the field of economic accounting in the
metallurgy of iron. To understand the mechanism of the performance
of this system it is necessary to study at least a rough outline of
the characteristic properties of iron ores amd the importance of

these characteristics for the uscr -- the metallurgical industry.

Iron ores are minerals containing iron in the form of diverse
chemicel compounds (mostly oxides) and gengue. The chemical compo-
sition of the gangue exercises a considerable influence on the evo-
lution and productivity of the blast furnace process. This compo=-
sition decides whether a given ore can be melted down with ease or
with difficulty, and hence it affects the extent of the consumption
of fluxing agents and coke per ton of obtained pig iron and the
daily capacity of a blast furnace (volume of output per 2l hours
of blast furnace operation) and, consequently, the level of prime
costs per ton of pig iron. Moreover the quality of an iran ore is
considerably affected by its content of sulfur and phosphorus which,

even when present in relstively small quantities, cause (as harmful

-6~
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admixtures) 2 reduction in the productivity of the blast furnsace
process or in the quallity of the obtained pig irom. On the other
‘hand the adnixture of mangenese affects favorably the blast furpace

process .

Besides the cﬁem:lcal composition of an ore its degree of
comninution, i.€.; its grenulation or lumpiness, is of wejor im-
portance o the effectiveness of the blast furnace process . pey
the furnace cherge containg much ore slack this leads to increased
ore consumption owing to increased out-blast of plast furnace dust.

This in turn affects adversely the level of prime costs., Even in

the event that & congiderable part of this dust 1s "caught” by

purifying devices, the pripe costs of pig iron are bound to increase,
vecause the “eaught” blast furnace dust must, afver being reprocessed,

again undergo the entire technological process.

The influence of the chemical cqxxposition and physicel form
of ore on the productivity of the blast furnace process and the exX-
vent of consumption of charge materials, anu hence also OO the prime
costs of the obtained pig irom, is expressed by the concept of the
metallurgical value of ore. The greater is the netallurgical value
of an ore the smaller quantitiaE of fluxing agents and fuels are
consumed by the plest furnace process and, accordingly, the swpaller
are the corresponding processinb; costs per ‘tom of obteined pig iron.
In other words the process of melting iron out of en ore having &
high metallurgicel value x:equirea smeller outleys of human and me~

chanical labor.

Knowledge of these factors is of enormous smportence for an
economlc analysis of the netallurgy of jron. This 18 pecause it
should be realized that a proper appreisal of the results of per-

formaence of & plast furnace on the basis of unit prime cost of pig

« T -
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iron is possible only upon eliminating the fluctuations occurring

in the level of the prime costs of pig iron owing to the variations
in the metallurglcal values of the diverse ores. Therefore it is
necessary 1o create appropriate relations between the price of @
given ore and its metallurgical value. Ore prices should be de-
termined so as to cause the prime costs of the ovtained pig iron

to remain -- at o uniform efficiency of blast-iurnace performance --
on an essentially constant level regardless of the kind, chemical

composition, and physical form of the ore used.

Otherwise it would be much more difficult to analyze the
prime costs of the blast furnace depertument and, moreover, the ef-
fect of economic accounting on the results of the performance of
iron foundries would be greatly weakened. In such a situation the
prime cosie of pig iron, und hence the profitability of both the
vlagt furnace depertment and the irom foundry &s a whole would be
lisble t0 extensive and accidental fluctuations ensuing from the
composition of blast furnace charge -- 2 factor on which but a
modicum of influence can be exercised by the foundry management.
This is because ore supplies are affected by the raw material
situation of a country, that is, by the actual possibilities for

extraction of domestic ores and by imports of foreign ores.

The interrelationship of the prices of various kinds and
grades of iron ore must, therefore, be a reflection on the metel-

lurgical value of such kinds and grades.

The problem of determining the proper level of iron-ore
prices is another factor to be considered; besides the problem of
the interrelationshdp of prices, when drafiing a price list for iron

ores. From the economic viewpoint considered, this problem is a

“8 =
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rather complicated one and is connected to the over=-ull eccnomic
policy oi the state. In determining the price level due note must
be taken not only of the extraction costs of domestic ores but also
of the purchase costa of foreign ores. At such an approach to the
problen it may be found thet, in view of the necessity of maximal
utilization of domestic mineral resources, the prices of certain
ores have to be set at a level below the actual cosgts of their ex-
trection, in order -- paturally -- to prevent the rige of the prine
costs (and hence alsoc prices) of metallurgical products to 2 too

high and economically unjustified level.

So far practice has shown that the price costs of the extrac-
tion of demestic ores stand on varlegoted levels. In this connection
it ie characteristic that, as a rule, the mines with lower extrac-
tion costs produce iron ores that arve mostly of higher quality from
the metellurgical viewpoint. For instence the extracting costs of
the relatively high-grade basic siderites in the Czestochowa reglon
are considerably below the extracting costs of the less high-grede

acidic siderites in the St. Croix Mountains region.

Considering that a sizable part of the iron ores consumed in
Polish steel plants derives from imports and that the extraciing
costs in certain mines of the Czestochowa ore region spproximately
equel the costs of purchasing foreign ores, the level of iron-ore
prices for the year 1956 hee been determined on the basias of the
level of extracting costs in Just these mines. At the same time a
genersl index has been calculated for indicating the ratio of 1956

ore prices to the 1956 price level.

It ie cleer that the adoption of relatively lowest extraction

costs as the basis for determining the price level would result in

“9 -
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the unprofitabllity of the iron ore mining industry as a whole.
However this must be regerded as an objective necessity ensuing
from the fact thet iron-ore extraction costs in many domestic mines
stend as yeb on @ much too high level and should not be allowed to
affect the costs and prices in the metallurgical industry; the more
so as the percentile share of these ores in the whole oi the coue-

sumed mase {inported and domestic oreg) is a minor one.

As is known iron ores occur in various kinds and grades.
Therefore decisions concerning the price level cannot either estab-
lish closely the weighted averuge price per ton of core because such
prics must very depending on the actual traits of the ores delivered
o metellurgical industry. In practice the composition of the ores
consumed by blast furnaces ls subject to extensive fluctuztions in
terms of chemical camposition (depending on the origln and many
other factors). In these conditioms the only price thet can be
establiched with any ressonable accuracy is the price of one spe-
cific kind of iron ore acknowledged as the standard ore because it
is consumed in greater quentitles than any other ore. In Poland =

certain grude of Krivoi Rog ore mey be said to be such &n ore.

The determination of either a general price level or the
price of the standard ore constitutes merely the point of departure
for drafting the prices of inmuividusl kinds and grades of iran ares.
In this connection it is necessary to consider the interrelationship
smong the metallurgical values of ores especially in reletion to
standard ore. However it has to be emphasized that in practice
this is not an easy task. True emough the over-all effect of in-
dividusl orve characteristics (chemical composition and granulation)

on the blast-furnace process is gemerally known, but 80 far no one
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has yet worked out tables of interrelationship among ore charac-
teristics, evolution of blast furnace process, and congsumption of
fluxing sgents and coke. This is probably owing to the fact thet
there still exist geps in the theoreticzl nowledge of the evolu-
tion of the blmst furnace process. Therefore we encounter with di-
verse systems for determining the metallurgical value of ores for=

mulated by eminent blast-furnsce experts.

In his Metallurgy of Pig Ivon the renowmed Soviet savant

academicien M. Povlov furnishes a method for computing metallur-
gical value and determining the prices of 2 specific kind of irom

ore (Pavlov, M., Metallurgiys chugune, press of the Acadeuwy of Sci-

ences USSR, third edition, Moscow-Leningrad, 1948, page 170). Ac-
cording to M. Pavlov the cost of the production of one t of pig iron

way be expressed by mesns of the Tollowing formula:

P= Pl(f:F) + "p‘? + cp3 + 8

£1F = ratio of iron content of pig iron to iron content of
ore, expressing the theoretical magnitude of ore con-
sunption necessary for obtaining a unit {one t) of
pig iron
price of ore unit (ome t)
consumption of coke per unit of pig iron
price of coke

= consumption of fluxing egent per unit
p3 = price of fluxing agent
g = processing costs (costs of direct humen labor and de-~

partmental costs) per unit of production

The price of one t of orc may be cbtained upon transposing

the formula thusg
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plz(th) (P—Cpg—cp:;-g)

"The ratio Fif, expressing the theoretical yleld of pig
iron from ore, may be applied without necessity of correction in
the event of comparison of lumpy ores or of ores with ldentical
contert of slack; in cases to the contrary due note has to be tekon
of the difference in losses of iron owing to the out-blast effect"

(bid, psge 17C).

The above cited formulas indicate that the computing of the
price of & glven ore entails a prior determination of the cost of
production of pig iron us e constant megnitude serving as the basis
for interrelating the prices of diverse kinds and grades of ores.
This megnitude chould correspond to the cost of producing pig iron
froam the standaxd ore, whose price is established when deterxmining

the over-all price level for iron ores.

respect to the other fectors of the zbove formule it
has to ve stated that, vhereas the price of coke or fluxing agent
is o Xnown value (it hes to be determined prior to formulating the
prices of iron ores), the extent of the consumption of coke or
fluxing egents ensues from purely empirical postulates. This is
easily evident from the sizeble divergences in the figures cited
by various metallurgists with regard to the interrelationship be~
tween the consumption of coke and fluxing agents and the chemical
campositicn of the ores used. The cause of these divergences is
the fact that the related measurements were carried out in blast
furnaces differing in their designs end containing fwmnace slag
of verying degree of basicity, which is alse relsted to ths tech-
nological mastering of the operation (performance) of a blast fur-
nace. This is because & smeller degree of basiciity involves, on
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the one hend, a much smeller cansumption of fluxing agents and coke
per ton of obtained pig iron and, on the other hand, causes greater
difficulty in removing suifur from the nwetel bath and entails the
danger of exceeding the permissible standard for the content of

sulfur in pig iram.

Sulfur which, as is knowm > causes pig iron to be iupure,
originates chiefly fron coke ash, zlthough in certain cases it may
also infiltrate pig iron from the original ore or frou a fluxing
agent. The tramsfer of suwifur to slag consists in that it becases
chemlcally combined with the buses contained in slag, as according
to this renction {Cf. engincer Sugeniusz Mazenek, Obsluge wielkiego
pleca [Binst Fumnace Servicing/, State Technical Publishing House,
1950, page 256)3

= Fe0 + CaS + 730 keal

Fe + CO - 34,460 keal

Fe #- CO + Caii - 33,730 keal

Next, calciun sulfide, being a lighter substance, Tloats %o
the surface and unites with slag. The transfer of sulfur to slag
by means of the megnesium oxide (Mgo0) contained 1: slag occurs

through a similar process.

From the above description it can be cleerly conmcluded why
a reduction in the basicity of slag aggravates considerably the de-
sulfurization of pilg iron and requires an improved masiering of

blast furnace performance.

The Polish blast furnace industry can boast of congiderable
achlevements on this sector. Whereas in the hitherto used price
list the relationship among iron ore Prices was based on an index
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of slag basicity (ratio of Ca0 + Mg0 to 5105), amounting to 1.3, in
the price 1ist for 1956 that index could be already assumed at 1.15.
This index affects somewhat (in the postulates of the price list)

the magnitude of consumption of coke and fusing agents at the melt-

ing of on ore with a specific chemical ccamponition.

The postulates of the iron ore price lict for 1956 were besed
on the following mejor empirical values necessary for camputing the

metallurgical value of oress

(a) conswmption of limestane Por fluxing into slag 1% of the 510,

contained in a ton of ore {or per 10 kg of silicaceous earth) =
22.5 kg

consumption of coke per ton-percent of silicaceous earth (1% of
510, in a ton of ore) T 10,40 kg3

cansumption of coke per ton-percent of MBOS =2 kgj

consunption of coke per tom o pig iron for reducing Fe = 750 kg.

The expenditure of ore per ton of pig iron (value "£3;F" in
the formula of the acadenician M. Paviov) hinges on the Fe content
of ore, upon cansidering thet allowance must be pade for the con-
sumption of a certain awount of Fe in the form of irretrievable

losses (cinders and others).

In the 1956 price list postulates the irretrievable losses
were determined thuss the consumption of Fe per ton of cast iron
was essumed at 1,000 kg, although the actual content of Fe in the

iron averages 93%,

In order to campute the metallurgicel value and price of an
ore according to the scademician Pavlov's formuls it is necessary

to determine an additional factor, namely the cost of processing a

- 14 -
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ton of pig iron as related to the given grade of ore. As 1s known
the processing cost per ton of pig lron is inversely proporticnal
to the productivity of the blest furnace with respect to the given
grade of ore., According to viewpoints universally accepted among
the metallurgists, the turnover of coke is & yardstick for meas-
uring the productivity of a blest furnace (here we shall desist
fron explaining this thesis, because this would exceed the scope
of the book). This thesis leads to yet another conclusion, viz.,
that the processing cost per ton of pig iron is, in principle,
directly proportional to the consumption of coke pexr ton of pig
iron. Hence the value of the "g" in the academicien Paviov's
forpula may be calculsted by the following formulud
g =2Cx D

where: C 2 quantity of coke consumed for producing the over-all
tonnage of pilg ivon from a given ores

D = cost of processing & ton of open-hearth pig irom per
ton of coke camsumed in producing such pig iron out of the stend-

ard ores

total cost of processing @ ton of pig iron
quantity of coke consumed to produce the

over-all tonnage of pig iron

On the basis of the above described formuls of academician
Pavlov general principles have been worked out for interrelsting

the prices of individual grsdes of irom ore.

However in practice use is made of more precise solutiloms.
Besides the pure iron content (Fe), the silicen dioxide comtent
(510,), and the bases (Ca0 and Mg0), note is also mede of the

a*he- chemical constituents of ores, such as the content of alu-

minum campound (A,.203), panganese (Mn), phosphorus (P), and
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sulfur (S), Such solutions are, of course, based on principles
similar to those of the Pavlov formula, except that they slightly
differ in their details. This 1s because the first stage 1s de-
voted to computing the (monetary) velue per ton-percent of every
major ore constituent (10 kg per ton of ore), upon taking into ac-
count the influence it exerts on the unfolding and effects of the
blast furnace process. In the second stege the value of every in-
dividual ore is calculated as a sum of the values of their consti-

tuents.
These values are explained below.

(1) One percent of 5102 in a ton of ore represents =-- as
according to the postulates for the 1956 price list -- a negative

value of 5.60 zlotys.

Erplanation. Assuming that the number of free bases in the
limestone totals 50.9’7&:, and assuming that 50% of the limestone's
composition unites with the slag, it is to be assumed that, at a

slag basicity index of 1.15, the quantity of limestone necessary

for slagging-up 10 kg of 510, amounts to 10 x 1.15 x égog 2 11.5 x

1.97 = 22,5 kg3 in this case the quantity of this slag would amount
to 10 + 10 + 22,5 x %& 2 22,8 kg, Considering that, according to
empiricel data, 0.16 kg of coke are consumed per kg of slag, in-
deperdently of the consumption of 0.30 kg of coke per kg of lime-
stone, the consumption of coke per ton-percent of 5i0, will amount

to 22,8 x 0,16 + 22,5 x 0.30, that is, 10.40 kg.

The price of coke, jointly with the pig ironm processing cost
per ton of consumed coke (see description of Pavlov's formula), is

assumed at 480 zlotys per ton in the postulates for the 1956 price

U~
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list, Therefore the negative value of one ton-percent of 's'S;l.n’.)2 in
the ore will amount to 10.40 kg x 0.480 zlotys/kg + value of con-
sumed limestone (22.5 kg x 0,025 zlotyn/kg), i.e., 5.55 zlotys (or

roughly 5.60 zlotys).

(2) One percent or Alp03 in a ton of ore has & negative
value of 0.96 zlotys 5 because its slagginge-up requires 2 kg of

coke (2 kg x 0.480 zlotys/ke = 0,96 zlotys).

(3) One percent of Ca0 in netural condition (in the form
of 2 corbonate) in a ton of ore has 2 positive walue of 0.75 zlotys;
while If in the form of oxddes that value amounts to 3.40 zlotys.

The same perteins to MgO.

Explonation.
25+ (2.5 = 5.80) + (0.7 x 0.96) . -
53,060 0.7

whereas

0.75 + (10 = 0.7 x 0.786 % 0,48) = 3.40 (approximately).

(4) One percent of Mo in & ton of ore has a positive value

oi' 15 zlotys.

{(5) One percent of P in a ton of ore has a negative value
of 20 zlotys, but this is ignored when cawputing the prices of the
ores with a high phosphorus content used in the production of

Thomassian pig iron.

(6) One percent of 5 in a ton of ore has a negative value
of 6.70 zlotys.

(7) One percent of Fe in a ton of ore has a positive velue
of 6.20 zlotys.
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Calculations of the value of 1% of Pe in u ton of ore have
been carried out -- similer to those for Mo =- by assuming a defi-
nite price of the standard ore and deducting therefrom the value

of every individual component,

The determination of the vrice of a specific ore on the bagls
of the above cited indexes would be now o very simple task. This
is illustrated by the table below, caleculating the price of Class 2

Hematite from Krivoi Rog mines.

TABLE 1

Value of Ome Total Velue of Given Ore
Ton~Percent Component, in Zlotys
Analysis in Dry State in Zlotys Positive Nepative

Fe = 60% 5.20

15,00
Cad + Mgl = 1% 0.75
510, = 10 5.60
AlEOB = 1055 0.96

P E 0,065 : 20.00

Hy0 = 55

Dust Content Below
10 rm 3 60%

TOTAL - -58.6%

Hence the price of ore in dry atate equals: 374,25 - 58,64 =
315.61 zlotys; and in wet state 315.61 x £ = 299.83 zlotys.

To obtain the price of wet ore, this value must 2lsc be re-
duced by substracting therefrom the cost of bresking and sorting wet
ore, which cost is assumed by the price~list postulates as identical
(9 zlotys per ton) for all grades of ore, and the cost of sintering

- 18 -
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a ‘ton of ore to be lienticel for all ores and to amount 4o 35

zlotys/ton. Therefores
‘ 5 % 60
299.63 - 9 - (2522 u 260,83 ziotys.

Roughly speeking, then, the price of Class 2 Krivoi Rog ore suownts

to 270 zlotys per ton.

The above price, based on a closely determined (on the basis
of statlstical data for o prolonged period of time) chemical COrpo -
sition of every kind of yrade und ore, is termed basic price in

practice.

If, upon the effectlng of an ore delivery, the analysie of
the ore shows 1t not to differ much in price from the price adopted
2s basic, the related accounting should be made for the vasic price.
But if the difference is too great the price should be recalculated
according to actuel chemical composition of the delivered ore upon
considering the above cited indexes of monetary value per ton-percent

of given ore camponents.

The prices thus determined do not teke into account the actual
purchasing costs of foreign imported ores. This is quite right end
proper, because the steel plants should be able to operate in unie-
form conditions regardless of the origin of ores and the circume
stances causing the fluctuations of their prices on the world mar-
ket, Such a kind of accidentality in the evolution of ore prices
is excluded by the principle that the price of an ore corresponds

to its metallurgical value.

Besides ore, the iron-ylelding furnace charge contains &
sizable percentage of diverse irom-ylelding materiels such as blast
furnace dust, iron~containing slag fram open~hearth furnaces » ingot

.19 -
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screpings, etc. Such paterials arve rarcly exchanged enong the steel
planits because they are normally utilized by the plant where they
appear. Nonetheless the height of the sales price of iron~yielding
materials affects considerably the scope of their utilization in
the blast-furnace process. This is becouse these materials are ine-
cluded in the material costs of pig ivon according to their sales
prices no matter whether these materials have been purchesed out-
side or utilized on the spot as ugable vastes of fullwvalue products.
True emough the metallurgy of irom, as in many other branches of
industry, observes the principle of "protracted cost' which consists
in that the semifinished products manufactured and consumed within

2 given enterprise are iaciuded in further production =s according
%0 prime costs, but so for s wastes are concerned it is assumed
that their prime coste equal their seles prices. This is of course
@ puvely conventlonal assumption, mede because the cost of wastes
may be determined only om a contractual basls in gemersl. The
sdoption of the sales price of wastes as their cantractual prime
cost has some sense also becouse the prime cost of the finis‘hed

product is reduced by the velue of wastes.

When individual production departments strive to improve ‘their
efficlency, consumption of wastes may take place only when thelir
price is determined in such a way as to take into account the tech-
nological value of wastes and, on the other hand, not tc rvesult in
jowered efficiency in the event that these wastes are utilized in
further production. These requirements are satisfied by including
wastes in further production estimetes according to sales prices.
0f course, the sales price must then correspond to the metallurgical

value of these wastesj in any event it cannot exceed that value.
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Hovever sales price of certain wastes such &8 gpen-hearth
slag may be set at a level slightly below their metallurgical value
when thelr chemical couposition is particularly qifficult to reduce
(e.c. s iron silicates) or when a 8lag contains too much phosphorus
and thus is difficwlt to process. The stipulation of the price of
open-hearth slag at a level below s petallurgical value counter.
acts the wholly understandable reluctance of blast-furnace men to
use this kinl of slag. However it ic ‘o be kept in ming thet, on
the other hand, the pricing of slag at a too low level wey soamewhat
discourage the steel vorkers frou carrying out broperly the glag
brocess - that podern ang most econamical method of asteel-plent

operation,

The prices of iron-yilelding meteriuig the processing of which
does not entell special difficulties (rolling mizz wastes, heating
slag, etc) should be deternined in relation Lo the prices of iron

ores ond based on their metallurgicul vaiue.

The iron-yielding materiasls consumed by the blast-fumace
process include also steel scrap which has become considerably
corroded and which, therefore > 18 not very suitable for use in the
steel-production brocess. The prices of such scrap should be de-
termined in their relation to, on the ane hand, the prices of ore
dinary steel scrap s and on the other hand » the prices of iron ores 3
upon teking into account the metallurgical value of the blast-

furnace screp.

However 1t is to be particularly emphasized that metallur-
gical value 1s not & stable concept because its level 1s affected
by diverse and often varisble factors such as the price of coke,

the method of blastefurnace Process operation (among others, begicity

- 2] -
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of slag), the type and equipment of blast furnace (which also af-

fects the height of Processing costa ), and other factors.,

I after the elapse of o period of vime these factors cause
najor and irreversible changes in the metallurgical values of ores
in relation to the values adopted as the basis for the officisl
price list, the relationship between the prices of iron ores must
be revieved and revised 80 88 to determine the new metallurgicai
values and then to work out a new price list on their basis. It
this is not dome there may arise considerable deviations in the
evolution of prime costs of cast iron -- deviations cauged by in-
broper arrangement of iron-ore Prices and not by any changes in

the efficlency of the blast-furnace process.

2. Prices of Steel and Iron Scrap and Alloy-Steel Scrap

Equivalent relationship. Index of equivalent relatione
ship. Index of equivelency. Scrap sales prices. Scrap as
& comodity. Utllization of the law of value to intensiry
scrap collection. Role of Price in transition from indivigual
to collective scrap collection. Loco and frenco prices.
Prices of Scrap purchesed from industrial Plants. Prices of

alloy steel scrap,

This section will discuss the generel principles of equive-
lent relationshlp, These nmay find a wide application not only in
the metallurgy of iren or nonferrous metals but also in a nuwber of
other branches of industry. The exemple of scrap will be used to
discuss elso the price systems incorporating a solution of the prob-
lem of teking into account the difference between the economic face
tors considered when determining screp purchase prices and those

considered in sales prices.
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In the production procesgs steel and iron sexey fulfill = role
similar to that of pig iron as they are among the major cauponents
of the furnace metal charge. Scrap may be supplanted o o certain
degree by pig iran and conversely. From the viewpoint of utile
value @ certain equivalent relationship exists between pig iron and
scrap. The relatioms between the Pprices of pig iron and scrap and
smong the prices of diverse kinds of serep should express thi
equivalent relotionship. The scrap ssles prices, und hence the
prices according to which scrap is included in the prime costs of
Production, should be based on a relationship vwhich may be termed

equivalent and expressed by the following formulas

r:_—-—ﬁc = - be

= index of equivalent relationshipj

= basis of relatlonship (price of basic product on which
the determination of relationship is baged, in the csse of 8CrAP me
vrice of stendard pig iron having & specific chemical composition);

Q = index of equivalency (expressing the retio of utile

values in the process of production or consumption, @s counted in
natural units, between 2 commodities ~- the basic cammodity end the
one vwhose price is to be camputed from equivalent relationship; in
the case of scrap thie concerns metallurgical value of one t of
scrap in relation to ome © of prig irom;

P 2 price of commodity caleculated from equivalent relation-

Ship‘

The index of equivalent relationship (Se) hinges also on the
postulates adopted for a given stsge of the economic development of
the cowntry. This is because the level of that index decides whether

Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6



‘ \ 40007-6 &
Sanitized Copy Approved for Release 2010/09/14 DP81-01043R0009001 »

and to what degree is it brofitable to replace a material with an-
other; {hus this 1s one of the economic incentives affecting a re-
duction in the consumption of searce uweteriais, Up till 1955, ine
clusively, the contractually accepted index for steel and iron scrap
was set at 0.7. In practice this has proved incorrect becauge the
scrap prices fixed at an index of equivalency amounting to 0.7
tended to obscure the results of steel-plent operation. Owing to
their replacing pig ivon with serap the steel plants could showr on
beper a reduction in their prime cogts although actually no real
econcmic accouplishments haq been made. Such a pricing arrangement
i not naturally encourage a thrifty utiiization of scrap in
plants especially when bonuses were paild for reductions in

coate,

In view of the limited opportunities Tor scrap utilizatien
the pricing systen should create conditions favorable to increasing
the percentuge of Pig iron in Furnace netal charge and decreasing
correspondingly the bercentage of scrap. Therefore the index of
equivalent relationship adopted in the 1956 price 1ict amounts to

1.0.

If the new system of Pig iron and screp prices results in
an increase in the ratio of pig 4irom to 8scrap in the metal charges
of any steel plant this will not entail any increase in prime costs,
and nelther will any such increase be entuiled in the event that

this retio decresses,

It is not out of question that in the future economic con-
8iderations may cause the index of equivalent relationship to be -
fixed at a level exceeding 1.0, This would signify the creation of

a strong economic incentive (regardless of the bonuses paid for

-2k -
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reduction in costs) for increasing the ratio of pig iron to screp
in furnace metel charges, that is, for the thriftlest possible con-

sumption of cerap in the production process.

When the velues of S, and P, are known, it becomes very
simple to determine the height of the sales prices of various
kinds and gredes of nonalloy steel scrap. This is achieved by

transposing the foruulas

T 8 (P, % )

Therefore the prices of vorious kinds and grades of nonalloy
steel scrap ore calculated according to these formulass
7y =5 Gox )
PL‘ = Se ® c Q?.)
P < Q3)

B, = 84 (7 x G), et

3

vhere the oumerals 1, 2, ° tc, are used to denote individuasl

kindg of scrap and {heir corresponding indexes oi equivalency.

In the postulates for the price list of nonalloy steel scrop
(for the year 1956) the value of P o WS ascumed 1o equal the price
of open~hearth fwrnace pig irom Crade M1, Variety 1 (containing
1.3% of Mn), with & S content of 0.05%, i.e., a price of 1,100

zlotys per ton.

The fixing of the index of egquivalency of steel scrap is
relatively easy because 1t 1s based on Polish Standards and Meas-
ures which postulate the "relative utile velue of scrap” (accord-
ing to Standard PN/H-15000).
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For instance let us assume thet a given kind of scrap has &
"relotive utlle valve" of 50% sccording to Polish Standerds aud

Mensursuents; therefore the "Q" index will suount to 0.5.

Asswming the "Se" index at 1.0 end the "P," value ot 1,100
zlotys per ton, the sales price of that scrap will bes
P % 1.0 (1,100 x C.5) zlotys per tom,

P = 550 zlotys per ton.

What has been sald sbove about the steel scrup consumed by

steel plants is likewise applicable to the iron ccrep consumed by

The motter of scrap purchasing prices looks totelly Gif-

ferent.

Scrap, as a recovered raw materisl for the metallurgy of
iron, is of tremendous importance to notional economy. Such scrap
is uged a8 charge materiel for blast furnaces and iv steel plants,
iron fowndries, end so forth., The extent of the demand for scrap
will emount to millioms of toms during the forthcaning five-year

plan.
To supply this demond it is necessary tos

(2) intensify the collection of scrap, especially of the

scrap types most easily perishable, such as light steel scrapj

(b) organize the thriftiest possible consumption of scrap

in the metallurgical and casting industry.

A properly and faultlessly elaborated screp pricing system
is of extreme importance to the fulfiliment of these goals. This

-26 -
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system should create the conditions for a proper solution of the

problems entalled in both the purchases and sales of serap.,

Vhen purchaged, scrap is o coumodity even though only the
enterprises of the soclalist sector may be the purchasers. The
ection of the law of value although it is limited here in view of
the type of purchaser, reveals itself with sufficient force and
hence it has to be seriously considered when Fixing the prices for
purchasing scrap from the public, soclal organizations, amdl coop-
eratives. Among others, this is expressed in the ratio of pur-
cheging prices of heavy steel scrap to prices of light scrap.
Although heavy scrap has a higher metallurgicsl value, the price
paii therefor to the collectors is twice us low o8 the price paid
Tor light scrap. This is because the collection of light scrap
requires & much greater outley of labor and moreover the costs of
trensporting it to warehouses are higher. For instence a tom of
heavy scrap gathered by cellector in a field or From ruins or dump -
ing grounds may counslst of several or a score of pieces of :steel
girder, pipe sections, cheins, or artillery shells. Such scrap
occuples relatively little space and thus the collector is enabled
%o utilize efficiently his meens of trensport. On the other hand,
the collection of a ton of o0ld tincans, sheet-metal trimmings, ner~
row pipes, or fittings less than 3 mm thick is much more arducus
and the cost of transporting such a ton is much higher because no
more than several hundred kg of such scrap can be loaded onto the :
platform of, e.g., an automobile. Therefore the collector, be he
private or a state orgenization, is paid at the rate of 103 zlotys
per ton for heavy scrap and 250 zlotys for light scrap, upon de-

livery to warehouse.
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The economic expediency of such & pricing system comsists in
that it acts as an Incentive to scrap collectors and thereby safe-
puards the domestic scruap resources Irom being destroyed by corro-

sion, covered by snow, buried in the ground, etc.

It would be =lso worthwhile to mention that in the course of
the past decade the scrap purchssing prices asve changed (increased)
in proportion with the decline in the resources of postwar scrap
and the incresse in the distence between its locetion and the rail-

road stutions and warehouses.

Then even severcl years ago (first introduced in 19%9) the
prices psld to privete and socislized scrap collectors differed de-
pending on the region of Poland. These prices were hizher in the
scrap«-poor reglons such as the Imblin Wojewodzitwo znd lower in the
reglons with extencive resources of postwar screp such ss Lower
Silesizn. However nt a later stage, vhen the differences in re-
gileonal scrap resources diminished, regional price differentiation
was abolished and the newly introduced naticovide official scrap
purchising prices vere based on the price level preveiling in the

regions heving the lesat scrap resources.

Generz1ly speaking 1t is to be stated thst the screp pur=-
chesing prices vere determined in such & wvay as to meke scrap cole
lection profitable without however involving sny unnecessary exe-

penditures of government funds.

Apnother instance of the utilizatlon of the law of value to
intensify scrap collection is the introduction of an additional in-
centive in 1955 for the socisl organizations conducting scrap col-

lection. Block committees, psrental canmittees in schools, volunteer
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fire departments, youth orgenizations, and other groups esteblishing
acrep collection end purchasing statlons are puid for their col~
lacted steel enu iron scrap at a price that is 147 zlotys/ton
higher then the price paild to private collector, und furthermore
they receive a surcharge of 90 zlobys a tom for transporting screp
40 warchouses. In thiz way the heavy steel scrap delivered by =
social organization to a scrap warchouse is poid for at the price
of's

103 zloi;ys/ton 2 1hT zlotyu/to&:x S 250 zlotys/ton

Transport surchurge = _90 zlotys/ton

Tatal 340 zlotys/ton
Whereas privste collectors are paid 103 zlotys = ton for heavy
serap and for delivering light scrsp the soclal orgonization re-
celvess

250 zlotys/ton - 147 zlotys/ton I 397 zlotys/ton

Transport surcharge = _90 zlotys/ton

Total 487 zlotys/ton

Vheress private collectors are paid 250 zlotys per ton.

If e cevtein socinl orgenization merely collects scrap with-
out delivering it, end the scrap warehouse has to use its own or
hired means of transportation to get the scrap, the price paid by
the warehouse to the organization amounts to 250 zlotys a ton for
steel scrap, i.e., the price of heavy scrap (even if such scrap
has been separated on the spot into light and heavy screp). This
principle 1s applied not only because heavy and light screp mey
intermix during their trensportation and thus cause sdditional
conts to the warehouse owing to the necessity of reseparating them,
a much move importent reason was behind the creatlion of additional

incentives for prompting the social orgapizations to deliver

-29 -
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themselves the scrap they collected. This is because & screp ware=-
house hus limited transport possibilities and thus, if this pricing
systen were not applied, the scrap collected would have to walt

nonths Lefore being delivered to the warehouse.

Such a scrap purchasing price system creates further incen-
tives for the employees of scrap warehouses. They becume interested
in scrap transporting becsuse the light steel scrap collected by so-
cial organizationc is purchased from the warehouse by the interested
party (¢ steel plant or a storage center of the Central Board of
Scrap Management) at the price of 47 zlotys & ton plus 90 zlotys
as compensation for transport, or altogether 587 zlotys per ton.
Hence this 587 zlotys a tou includes (vhen scrap is delivered to
the warchouse):

397 zlotys/t -~ payment to soclal organization, for scrap

90 zlczbys/’c -- reimbursement of transport costs to sociul

organization

100 zlotys/t -= wvarehouse profit margin to cover its storing

cogts and the costs of transporting scrap to
rallroad station and trensloading it onto
freightcars
Total 587 zlotys/t
or (if the warehouse used its own mesns of transportation to convey
scrap from collection stetions)s
250 zlotys/t -- payment to social organization for screp
90 zlotys/t -~ trensport surcharge collected by warehouse
100 zlotys/t -- warehouse profit margin
147 zlotys/t -- additional warehouse profit (partly sssigned
t0 cover the increased costs of transporting
light scrap
Total 587 slotys/t
- 30 -
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In this way both parties have been imbued with interest in

the trensporting of scrap.

The new scrap purchasing prices paid ©o social orgunizations
may result 1n e gradual dominetion of all scrap collectlon by these
organizations ond thus a partisl elimination of private collectors.
This wil; howvever taeke plzce solely thenks to the creation of eco=~
nomic incentives and not through eny administrative decree beceuse
the prices paid to private collectors hove not been reduced and
neither hove their vights been restricted in any way. In this way
the problem ol gocializing scrop collection will be solved without
heuperdng the meverielization of important gouls on the sector of

scrap deliveries.

The price list provides for the right of socisl orgsnizations
to purchrse scrup L privete collectors for the purpose of resale
to scrup werehouses. However the maximum price payable Lo privete
purveyors by social orgunizations is fixed in the price list st &

somewhat lower level thun the price peyable to them by warehouses.

The turnover in scrap ic limited considering thaet coopera-
tive warchousce are forbidder to sell 1t t0 apy party other thun
those named by the Central Board of Screp Mavagement, such &s scrop-
processing plants, steel plants, iron cesting plants, and scrap

storage plants.

The purchasing price payable to warehouses has been fixed
as "loco freightcar, loading terminel" end the sales price to the
purchasing psrties, &t “eranco freightcar, receiving terminal.”
These prices were so fixed as to prevent any additional costs to

cooperative warehouses when, because they exert no influence on the

-3l -
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selection of the purchaser (who Ls designated by the Central Board
of Scrap Menagement), they may have to send scrap over great dis-
tances. Otherwlse cooperative plants would be totally discouraged
Tron medntaining scrap werchouses, unless the warehouse profit mergin
is Tixed at a level insuring the coversge of increused transport
cogts. However this last eventuality ia wacceptable because it
would cause unnecessary expenditure of funds by the state. Thanks
to the establishment of the priacipie of "purchasing price -- loco
freightear, loading station,” all these flcultdes and wnnecessary

expenditures arve averied,

However vhen fixing the scrap sales prices ; the related probe
lems are gquite different. In this case % matbers 1s that the
purchaslng purty, such oo a steel plant or =u iron casting plant,

stoin additiopsl expenses because o certuln scrap pur-
veyor is located further thun other purveyors, especlally because

the purchosing party does not likewise exert any grest influence

oz the selection ol the purveyor.

If economic conoiderations should meke it desirable to uti~
lize the local raw meterial resources and to avnid‘ unnecessary
transporting (such & problem exists in respect to, e.g. , gravels),
it would be likewise expedient to establish the principle "loco
freightcer, loading station" in relation to sales price. If, on
the other hand, 1t is expedient 10 make the industry consuming a
given rev material (such as scrap) independent of the purveyor's
site, then the principle to be introduced in relation to sales

price is "franco freightcar, receilving station."

The storsge piauts of the Central Board of Scrap Msnagement

organize not only the transit but also the processing of steel and

-3 -
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iron scrap. This processing consists in the cutting of heavy scrap
into furnace-charge dimensions, crushing of iron scrap into smsll
pleces, packing of light scraep, separation of utile wastes, etc.
Scrap that needs processing is sent to the Centrsl Board of Scrap
Management by the warehouses lacking adequate facilities for this
purpose. A warehouse receives a higher price for its processed
scrap which can ve directly forwarded to a steel plent or cesting
plant, whereas the purchasing price paid to it for unprocessed
scrap is lower as this has first to be processed by the storage

plents of the Central Board of Scrap Management.

The difference between the purchasing price of scrap sent
by & warehouse to @ storage plant and the purchasing price of the
scrap processed by the storage plunt and shipped to » steel or ceste
ing plent is used by the storege plant to cover its processing,

transport, snd administrative expenses.

The last factor to be considered in the discussion of the

problem of steel and iron scrap prices is the principle of apply-
ing the purchasing prices paid for such scrap to industrial plants
and other units of socislized economy. Also the prices of =lloy-

steel scrsp should be mentioned.

Industriel plants an: other units of soclalized econemy «-
vhether they are or are not comprised in the plan for scrap de-
liveries -- are paid for their steel and iron scrap at the same
rate as the private collectors delivering scrap to warehouses.
This principle was established upon coneidering, asmong others, the
fact that certain soclalized plents (even those comprised in the
plan of deliveries) must for various ressons (chiefly whenever the

distance to the neerest railroad station is greater than the distance

-33 =
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to the riesrest scrap warehouse) transmit their scrap to a scrap
werehouse, upon the approvel of the asppropriate storage plamt of
the Centrsl Board of Scrap Menagement. Moreover cooperative ware-
houses receive scrsp from soclalized institutions which collect it
in smell quantities. Thus these Ingtitutions pzrticipste in a way
in the turnover of scrap collected from the public, and therefore
in sccordance with the law of value, they must receive the same

prices as those pald to private purveyors.

The fixing of higher vrices for enterprises, e.g., prices at
the ssme level ss those peid to social organizetions, would not sp-
pear pertinent beceuse enterprises possess considerable liquid as-
sets, and often can deliver only relatively smell quantlties of
scrap. Therefore the prices paid to them for scrap will not be
sufficlently attractive even if they are increased considerably,
and will not effect an intensified scrap collection. A more ef-
fective way of "activizing" plants and institutions in this respect
is the paylng of bonuses to the employees charged with scrap col-
lection and delivery. OSuch bonuses are applied especially in the
plénts which ship directly their scrap to steel plants, casting
planis and scrap-processing plants, upon being so instructed by

the neerest storsge plant of the Centrasl Board of Scrap Management.

Likewise in the event of a direct delivery of steel scrap or
iron screp to a steel plant or iron casting plent, the delivering
plant is paid at the same rate as that paid to private collectors
delivering scrap to werehouses. However the costs of railroad trans-
port are not in this case chsrged to the purveyor, 1.e.,.thc labor
plant, because the price is computed as "loco freightcar, shipping

station."
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The prices of steel-zlloy scrap differ froam the prices of
nonalloy steel scrap chiefly in that they tske into account the
value of alloy components (according to standard rates and the
percentile content of each component). Besides these prices are
appliceble within a smell circle of purveyors, that is, mostly to
industrial plants consuming slloy steels and capable of properly

clussifying their scrap.

3. Prices of Refractory Materisls

Gener:l cheracteristics of refractory materlals. Di-
rect relatlonship. Index of direct relationship. Cost of
aversge welght screp or cost in standerd plent. Considering
quality of products when determining prices. Prices of de=~

fective meterials. Prices of imported raw ani other materiels.

The princlpal topic of this section is the problem of the
direct relationshlp between prices. This is illustrated by the
example of refractory materizls. This section utilizes instences
taken fram the refractory materials indx'zstry to demonstirate that
the best method is to base prices on unit costs of = standard plant

and not on mean welghted costs for a given indusiry as a whole.

Refractory materials are used chiefly in metallurgy. None-
theless they also fulfill & major role in other branches such as
the glass, chemical, ceramics, and other industries. Refractory
materials are used to protect certain installations from the nega-
tlve effects of the thermal processes occurring in them. In this
connection these materials should display resistance to the action
of high temperatures; the resistence is insured by tueir high fusing

point (on the average refractory materisls have a fusing point
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ranging from No 26 Se, i.e., from 1,580°C, to No 32 Ss, or 1,710°C
for the highly refractory ones and over 2,000°C for the especislly
refrectory ones), and resistance to the chemical actlon of gases,
slags, etc. DMoreover refractory products should not change in
shepe and volume owing to a high temperature. Otherwise they would

crack st sudden changes in temperature.

In view of their properties refractory materlels are con-
sidered in Poland as scarce materisls. Their quentity 1ls relatively
small and the costs of their production zre unusually high. Some
of them sre msnufactured from imported rew msterials. It Is cleer
therefore thet they must ve espplied with the greatest thrift. Such
meterials include the chemicelly neutral ones that do not react ©o
zcidic #nd vasic slags, such ss chromite (fusing point ~-=- wbout

2,050°C), zircon (2,000-2,650°C), sillimenite, carborundam products,

.

and carbon blocks.

The most populer and relatively most svailable refractory
materials are the chemically acidic silicaceous and aluminum-
silicate products. The latter include quartz-chamotte and chamotte

products.

Considering that the more valuable and also more scarce re-

fractory materials may be nearly in all cases replaced (owing to

technological considerations) with meterisls of slightly lower
quality but less scarce in the Polish economy, 2 complete system
has been set up for insuring the most thrifty and rational consump-

tion of refractory meterials.

However this is not the place for discussing details of this

system. ALl the same it should be mentioned that a major oart of
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+ais system is the pricing arrangement for various kinds and grades
of refractory materials. This arrangement is so designed that the
prices of the most scarce materials are correspondingly higher.
This is also Justified by the fact that the extracting costs of
the eagily svallable refractory materials are in principle lover
then the extracting costs of the more scarce omes. Therefore
their price has been mede dependent on the level of prime costs.
Such a relating of price to prime costs mey be termed direct re~
lationship snd expressed by mesns of the following formules

= 5p

P = price
K = prime costs
Sp = index of direct relationship (expressing ratio of price

of given product to its prime costs).

The price of a given product s repulting from such rela-
tionship amounis to:

P =Kx Sp

The direct relstionship index for refractory raw materials

of domestic origin emounts to 1.05 (prices for 1956). This signi-

fies that, in asddition to covering its prime costs, the seles price
of & given product slso insures a 5% profit. However this index
has not been applied to all the prices of supply~investment goods
determined according to the principle of direct reletionship. Very
often the direct reletionship index has been assumed at 1.0 and in
some ceses even at a lower number. Of course this heppened when-
ever circumstances made the obtairment of profits impossible or

resulted in the expectation of losses.

- 37 -
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A calculatlon of the height of prime costs, which is to be
the basis for fixing the price of & specific refractory materiel,
is generally not difficult, because here the problem of average

prime costs is, in principle; absent.

Various refractory clays, quartzite, quartzite slates, and
other minersls deriving from diverse regions apnd diverse mines in
a given region, display -- in addition to their common traits ==
specific properties effecting decisively the quality of minerals
and the feasibility of thelr extraction. Therefore the refractory
materials’ price list specifles ipdividual minerals not only ec-

cording Lo kind but also To mine of origin.

The problem is not exhsusted by stating that the prime costis
in o specific mine should be used 88 the prime costs on the basis
of which the price of a given mineral is determinable. It 1s to be
edded that such costs should be of 8 planned nature and notv of &
resultant one because otherwise it might happen that the height of
prime costs adopted for determining the price would be tused on
specific and unrecurrsble circumstances arising for subjective

reagons during some given reporting period.

Buphasis 1s deserved by the fact that if a mine extracts re-~
fractory ravw materials of differing properties and differing classi-
fication the accounting of the extractlon costs of each of such ma-
terials is conducted according to {dentical methods =and indexes -~

for the purpose of determining both the planned and the resultent

prime costs. This axiom affects the method for determining the

prices of diverse kinds of refractory materials extracted in a single
mine. It leads to the conclusion that the prices take into account

to some degree the utile value of appropriate grades of a raw

-38 -
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material extracted in & specific mine. This 1s of grest economic
importence because it creates incentives for the extraction of the

refractory raw naterlals having a higher utile value.

All these principles have found applicetion when determining
the 1956 prices of refractory rev meterisls. It is to be only added
thot when the prices of the clays extracted in the Strzegon reglon
were being determined the cosis taken into zccount were not the
costs of individual mines but the average costs oi the enterprise

as a whole. The same pertains to the Boleslawlec quartzites.

Direct relationship can not only be used to campute the
prices of minerals in rew state, it can be also appiied to roasted
ninerels and to refractory material products such ss fittings (uni-
versal-use straight fittings and keys, straights and keys for spe-
cial use, milled products, batches, and fireprooi masses). In this
cage the expediency of the applicetion of direci reiationship ensues
from the ubove mentioned thesis thet the height of the prime cests
of refractory materials revesls somevhat the degree of their scarcity

in netional economy.

In a majority of cases similar or even identicsl refractory
products are manufactured by a number of enterprises subordinsted
to the Central Bosrd of Refractory Materials Industry. Hence there

arises the following problem: which prime costs should be adopted

ag the basis for determining the price of @ given product -- the

coets of average welght products in all enterprises as a whole or

the prime costs in enterprises selected as stendard?

This problem is of = universal cheracter. It arises whenever

the price of almost any means of production has to be determined,
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and so far it has not yet been solved. Thus there is nothing sur-
prising in that various solutions hmve been applied in practice.

It appezrs thet the optimel solution would be to determine the prices
of meens of production on the basis of the prime costs in the plants

selected as standard plants.

Let us attempt to study this problem by reviewlng an exauple

taken from the refractory materials industry.

The postulates for determining the prices of refractory ma-
terials in 1956 were based on the principle of average-welghted me-
terial cost, which appears wrong. This is because the differences
in the technologicel facilities of plants and also the varylng sharve
of each plant in the output of given products might be inadequately
expressed in the form of average-welghted material cosis, as then
the scale of difficulties in the execution of individual products
night not be revealed clearly enough. This may be illustrated by

the following example.

Three plants menufacture various kinds of fittings from re-
fractory materials (in the table below these fittings are designated
by letters ., B, and C) out of identical rew materials and according
to identical inspection norms per ton of fittings. However the dif-
ferences in the quality of technologicel facilities of each of these
plants, and other objective factors, cause the prime costs per ton
of given type of fittings to differ in each of the plants. ILet us
now consider thet, in view of the varying degree of difficulty in
the execution of fittings in each plant the unit costs (per ton) of
fittings A, B, and C, may be expressed by the retio of 1:l.5:2. At
varying shares of these plante (as envisaged in the yearly plen) in

the production of fittings 7, B, and C the average-weighted unit

- B0 -
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If the prices of commodities are determined on the basis of
their prime costs this problem may be solved by means of the follow=

ing 3 methods.

(1) Prices are fixed upon tsking into account the unit costs

of the plant with the highest productive capacity.

(2) One of the plants is selected as stundard plant. In
such a plant the unit costs should ve st a level that is most ape
proximete to the average level of costs (on the scale of the branch
of industry as a whole), whereupon such unit costs are used as the

basis whereon to detemine prices.

(3) Prices of individual products are determined upon teking
into account the aversge-weighted unit costs for a gilven branch of

industry as a whole.

The results of the adoption of any of the above solutions
are illustrated in Tatle 3 (to simplify this example we assumed the

direct relationship index Sp to equal 1.0).
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TABLE 3

Method I M
E Method II M
U:&L?C?altmg A it Z(L)rtw Loss Profit (+) or Loss hmiirf‘r) or los
B, Comd =) 1,; Z s Per Price Equals (-) in Zlotys Per Price Equals (-) in Zlot; Pe'.!'s
el éi veg A o;put of Prime Cost Ton of Qutput of Average Ton of Outpgf of
ducmmve tro- dhven roduct of'Plant Given Product Weighted Given Prod :
lent Plant Plent With Average Plant Pilant Plant Unit Prime Plant Pla:: Flant

Rectty
I I IIr Cost . II__ III Cost I I
80 -20 - <40 10 20 2

120 -30 -60 15 30 . -
-ko =80 +ho 40 )
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Let us first study the results of the adoption of Method III.

The results achieved by the individusl plants will not show
any regularity even though such regularity may occur with regard to
prime costs. Although the DPrices may cover the wean welghted costs
of the branch of industry as a vhole, they do not reflect the prime
costs of any specific plant. This causes a great divergence among
the indexes of profitebility of the menufacture of individuel pro-
ducts in diverse plants, and moreover such indexes are not the ef-
fect of any definite ;ccmmnic policy but are rather the result of
the actual distribution of production gosls among the plants at the
time when the average-weighted prime costs are being determined.

As a result dmproperly acting economic incentives are promoted which
cannot but exert an influence on the implementation and, especially,

upset the plan for the range end variety of production,

From Table 3 it may be seen that the manufacture of Product C
causes the greatest losses or the smallest profits to sll plants.,
Hence 1t is nothing surprising in that the Plents will, insofar as
bossible, shirk the manufacture of Prouuct C or desist from overe
fulfilling the plan with respect to that product. On the other hand,
they will be very interested in menufacturing chiefly Product B ==
excepting perheps Plant III where the losses on Product A are similar
(end even siightly lower) than the losses of Product B. If 1t be
assumed that Products A, B, and C denote vardous types of fittings,
it becemes clear thet the supply of same types will not suffice to
cover the demand, while of other types there will be an oversupply.
This is e very serious problem, becsuse if the refrectory materials
industry fails to fulfill campletely its plan of range and variety
of output this mey result in & delayed activetion of many industrial
objects.
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True enough this mey be obviated through sdministrative meas-
ures but these are not always effective enough, especially when eco-

nomic incentives act in a contrary trend.

If Method I be adopted for determining the costs to serve as
the busis for price fixing the results would be more favorable. In
this case prices will cover the unit costs of production of all tie
range of proiucts (menufactured by the plent with the highest pro-
ductive capacity). Thus, if necessary, that plant may incresce its
output of the product that mey prove more needed in national ecomomy
without thereby incurrving losses. In the other plants the price
level would not either be then & factor retarding the fulfillment
of the plan of range end variety of output, even in cages when it
is below prime costs (as seen in the above cited example) because
the extent of loss per unit of cost will remein « constant value
in individvael producis. Of course this tekes place only whenever --
as in the sobove cited exemple -~ the unit costs of individual pro-
ducts arve identicel or similaer in the plants concermed. Appearances
to the contrary however are not rare. But even when the ratios of
unit coste of various products are expressed in differing figures
in various plenta, the use of the cosis oi' the plaat with the great-
est productivity capacity as the basis whereon to determine prices
safeguards, as noted before, the fulfillment of the plan of range

and veriety of output on the scale of industry as a vhole.
What are the negative aspects of this solution (Method I

If the plant with the highest productive capacity manufac-
tures move cheaply than its eister plants, the basing of prices on
the prime costs of that plant would cause losses to the sister

plents and thus the emtire given industry would become wiprofitable,

-5 -
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which is withal an undesirable phenamenon. / still worse situation
would srise if on the contrery the costs in the plent with the high-
est productive capacity were higher then in the other plants (as
happens in some branches of industry). Thereupon the entire oranch
of industry would indicate high accumulation which actually would

be equivalent to the pump-priming of the funds from other state
enterprises or of the funds mspigned for coverage of investument

projects (as in the cese of the refractory materials ingustry).

For the above reasons the best solution would seem to be the
adoption of Method II: the basing of prices on the unit costs of &
plant selected &s standard, i.e., & plant in which the costs stand
at o level that ic average for the given industry es a whole. of
course the plent selected should be the largest or one of the largest
plents. Such a solution, by combining the advantages of Methods I
and III, would at the some time eliminate considerably the negetive
agpects of these methods. By applying Method II industry is as=-

sured of having its production costs essentially covered, and at

the same time the distributlon of production targets does not exert

any influence on the relationship among the prices of diverse pro-

ducts.

However the determination of prices of refractory materials
in 1956 was based on the worst of these 3 solutions == the average~
weighted unit costs. The desire to liquidete losses in the refrace
tory meterials industry owing to a too low price level had prevalled
over other considerations. Thus the problem of the proper interre-

lation of prices has not been worked out completely.

Nonetheless the issuance of a new price list for refractory

meterials constitutes & major stride forward. This is expressed

-
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chiefly in the circuustance that > Tirst, prices vere differentiated
according to quality of products and » Second, e principle wes intro-
duced to the effect that defective products (products not satialy-
ing the qualitative requirements adopted in the officlal state
standards) mey be sold also but at a price 30% less than the price

of good-quality products.

The prices of secondary-quality products are 15% lower thsn
the prices of the corresponding primary-quality products (here the
terminology used {s from the price list of refractory materials
where the term "grede" is interpreted in a sonevhat different way
then in other price lists). This is very disadvantageous to plants
vhose ouiput includes = large percentage of secondary quality pro-
ducts, especially considering that the prices Getermined on ‘the
baszls of direct relationship sccording to the formule P = Kx Sp

pertain to primary quality products.

It 1z to be emphasized thst thic principle hss found a wide-
spread zpplication alse in a number of other price lizts which pro-
vide either for the so-callied percentile discounts on sales rrices
in the event that the proper quality of o product is not neintained
or for & differentiation of sales prices depending on the quality

of products.,

The principle that defective products may be marketed but st
a price 30% below the price of regular products is of 2~fold ime
portance to national economy. On the one hand, it is & strike
against inefficiency, through stimulating reforms in enterprises
whose output includes e major percentage of defective products,
and on the other hand it facilitates the merketing of defective

Products by enterprises posing smaller requirements regarding the

- 47 -
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quality of the epplied refractory meteriels. In the past defective
products were regarded us sScrap to be used in the panufacture of
chamotte products. According to the new price list the prices of
refractory fittings deriving from the d4smentling of old furnuce
fireboxes, etc, are also 307 lower than the prices of articles of
good quallby deriving from regular production. These fittings must,
of course, satisfy gpeclfic gqualitative requirements; otherwise

they are regarded 83 SCTap and priced correspondingly mich lower.

A daiscussion of the prices of refractory materials cennot
overlook the problem Of determining the prices of imported refrace
tory materials. The rupld developuent of Polish in.ustry, espe-
cially of heavy industry, necessitates the importution of a certain
quantity of refractory naterials from shroad in spite of the tre-

mendous growih in 4heir damestic output end in their quality.

The best solution would be to buse the prices of imported rav
materiels and products (prices paid by & aonestic customer to the
appropriatve foreign trade bureau) on the principle of equivelent
relationship, insofar as possiblie. 17 vhis principle be adopted
the damestic price of un imported refractory material will be es-
geptially the seme a8 the price of an jdentical Jomestically mapu-
factured meterdal. If however & glven raw meterial or finished
product is not mepufactured domestically, the damestic price of
the imported camoedivy is determined upon applying equivalent re-
1ationship to the price of & demestically manufactured commodity

that is of the most similar nature, upon teking into account the

equivalency index (ratio betveen the utile values of both commodi-

ties). This principle applies not only %o refrectory materisls

but also to other imported means of production.
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If the determination of the prices of imported refractory wraw
moteriels is not based on the principle of equivalent relutionshlp,
there may occur a distortion of the relationship smong the prices
of products which are partly mepufactured from domestic materials
and purtly from imported omes. A similar situation would occur
with respect to finished refractory products imported from abrosd.
The ignoring of the utile value of imported producte in relation
domestic products, when determining thelr prices, would czuse the
purchesers to scquire chiefly Lwported producte (17 tneir prices
are Pixed at a low level), or it would cruse an involuntary rise
in the expenditures of the enterprises supplied with imported pro-

ducts (if their prices are fixed at a high level).

It appesrs thet the domestie prices of all imported refrace
sory materisls mey be essentlally determined on the basis of eculva-
ient relationship. This is because, in principle, all refractory
materiels serve the same purpose: protection of diverse facilities,
equipment, and plani assemblies from the destructive action of high

temperatures.

Ceses vhen equivelent relationship is not applicable to the
fixing of the prices of imported commodities -~ and when therefore
1%t is necessary to adopt other solutione -- will be discussed in

the chapter on nonferrous metals.

4, Prices of Other Major Cammodities

Coke. Coal., Gas. Prices versus scheduled rates.

Among the problems touched upon in this section the psra-

mount one is how to conduct accounting of deliveries when the prices

- b9 -
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of some minerals are 80 differentiated that a proper classification
of & given delivery according to the price 1list requires prior
laboratory analysis, which in practice is not feasible owing to
various reasons. The lack of a sclution of this problem hampers
(e.g., in the case of fluxing sgents) the consideration of the
factor of quality in the prices of certain minerals. It appears
that a method of accounting for coal deliveries may also find ap-
plication in many other cases and may considerably lessen the above

cited difficulties.

This section also contains an attempt at av explanation of
the difference between the concept of price and the concept or

scheduled rate.

One of the principal raw materials of ferrometallurgy is
blast furnace coke which fulfills = 2f0ld role in the pig iron

production process.

(1) It furnishes the heat necessary for liquifying the
blast furnace charge and reducing the irom‘ oxides contained in the

ore.

(2) It makes possible the obtainuent of metellic iron, be-
cause during the reduction process the cerban (C) contained in the
coke combines with the oxygen of the ferro campounds contained in

the ore.

Blast furnace coke should contein the highest possible per-
centage of pure carbon (C), and the least possible percentage of
other components, especially of ash which affects very adversely
the results of blast furnace operation. According to various em=-

piricsl data every 1.0% increase in the esh content of coke (above

- 50 =
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the 9.0% 1imit) causes & 1.5-2.0% increase in the outlay of coke
per ton of pig iron end a proportional decline in the delly pro-

ductivity of the blast furnace.

The extent of coke consumption and blast furnoce capacity
ave most adversely affected by the degree to vwhich the sulfur con=-
tained in coke penetrates the plg iron. The chemicel combining of
this sulfur snd uniting with sleg requires additional doseges of
fluxing agents and coke, and this also lowers blast furnace produc=
tivity. The indexes of incresse in outlay of coke in kilograms per
ton of plg iran &t a 0.1% incresse in the sulfur content of coke
are as follows =- according to diverse authors. (See Terminarz

Technika na rok 1955 [Technician's Manual for 1955/, issued by the

dain Technical Orgemizetion, 1954, page 180 -~ deta compiled by N.

Krasavcew. )

(a) According to L. Ulicki:
17 kg at a ¢oke with a sulfur content of 1.67=2.17%
10 kg st a coke with & sulfur content of 1.17-1.67%

7 kg at & coke with a sulfur content of 0.67-1.1T%

(b) According to .. Gotlibs
15«20 kg at a coke with a sulfur content of over 1.5%

5~ 8 kg at & coke with & sulfur content of belaw 1.5%

As can be concluded from the above, the sulfur content of
coke exerts & itremendous influence on the results of blast furnace

performance.

The quslity of coke is also adversely affected by its water

content. True enough hydrogen (whether previously combined with

carbon, or with oxygen -- when it crestes 520) also participates

- 51 =
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actively in the reduction of iron oxides but, on the other hand,
this involves = tremendous consumption of heat (and therefore coke)
necessury for the prior decomposition of water contained in coke
into free hydrogen and oxygen. Therefore blast furnsce coke should
not only have the smallest possible content of sulfur and ash but

#lso have the smallest possible content of water.

The quality of blast furnace coke is affected ; besides its
chemicael composition, by its mechenical properties. Blast furnace
coke should not be crushed inside the furnace by the enormous bur-
den of charge materials (weighing several hundred toms in the lower
parts of the furnace) as it would then hamnper a free flow of re-
ducing geses, and hence it should displsay appropriate strength
which is defined by 2 indexes: hardness and abrading quality.

In view of the flow of gages in the furnace the degree of granu-
lation of coke 1s also of some inportance to the blast furnace

process.

How well hsve these factors » decisive to the quality of coke,

been considered during the determination of new prices for 19567

These factors have been considered only purtially. Blast
furnace coke has been divided into 3 grades depending on its me-
chanical properties and 4 groups depending on its degree of granu=-
lation. On the other hand the sulfur, ash, and water contents have
not been teken into asccount. In thie way the relationship emong
the prices of various grades of blast furnece coke does not fully
take into account the utile value of individual grades. Under the
present conditions this cannot influence considerably the purchaser's
attitude, as he is compelled to receive whatever coke may be de-

livered to him by his purveyor (because coke is a scarce materisl).
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Nonetheless the lopsided interrelationship of the prices of blast
furnace coke affects adversely the purchaser's economic accounting.
Inasmuch as prices do not reflect the quality of blast furnace coke
the purchasing foundry mey involuntarily incur either an incresse
in its prime costs or s seeming decrease therein. The latter phe-
nomenon will occur more rarely because such &n interrelationship

of prices is not 2 factor mobilizing coke-plant persomnel in the
struggle for raising the quality of production. True enough the
sulfur and ash contents of coke hinge preponderantly on the quality
of the coking coal delivered by the coal industry to the coking
plant, but the coking plant itself may exert a decisive influence

on the water content of coke.

The principle thet the purchaser is entitled to reject a
coke delivery if the water content exceeds the standard 1limit is
not an adequate measure at all. First the purchaser is partly in
a position of pressing need which compels him to accept coke re-
gardless of its quality, and second, coking plants have no interest
at all in reducing the water content of coke below the permissible
standard limit, although this would improve considersbly blast
furnace performance. At the present situation, in order to facili-
tate the fulfillment of their production plens, coking plants are
not going to spare any water when quenching their coke (especially

at wet quenching).

It seems that a future revision of the pricing system should
consider the problem of the quality of blast furnace coke as fully
expressed in the interrelationship of the prices of diverse grades
of such coke, Here use may be made of the composite relstionship

method which will be described later on in a discussion of pig iron
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prices. Also it would be advisable to use the prime costs of a
standard plant as the basis for determining the price level instead
of the mean weighted prime cosis used s such basis in 1956. This
is becuuse the consideretlons applicable to the prices of refractory

materisls are equally valid in relation to blast furnace coke.

A discussion of blast furnace coke necessarily entails s

mention of its originazl raw material, namely cozl.

As is known coke is obtained through gaseous distlllation of
blaeck coal. However not every grude of cozl is equally suitable
for processing into coke. In view of the difficulties in supply-
ing coking plants with sufficient quantities of high-grade coking
coal, use is made of mixtures of verious grades of cozl. The best
grades of coking coal are used to enrich such mixtures. In this
connection such enriching best grades should be used as thriftily
as possible, and hence their prices must be so determined as to
constitute = major Tactor in their thrifty consumption. The 1956
price list expressed this principle by fixing the prices of the en=
riching grades of black coal at a much higher level than the prices

of the coal consumed for power generstion purposes.

In Poland the cost of extracting the enriching gredes of
black coal is generally higher than the snalogous costs for other
grades of conl. Nonetheless the applicetion of the principle of
direct relationship to coal prices would not be justifisble. This
1s becsuse geological conditions cause the extracting costs of ine
dividual grades of coal to be of a quite accidental nature. The
struggle for coal savings should hence be concentrated on the sec-
tor of reducing the consumption of the grades of coel that are most

valueble and also mest scarce and not of those gredes whose extracting

-5k -
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costs otznd at the lowest levels under specific conditions. But

even if the extracting coste of the enriching grades of coul were
to be lower than the analogous costs of power-generating grades of
cosl, the prices of the former should be higher than those of the

latter.

As can be concluded from the above, so far as coal 1s con-
cerned the most spplicable principle would be th:t of equivalent

relationship, as discussed in the section on screp.

Through & proper sligning of the equivalent relationship in-
dexes (Se) it is possible to express certain definite trends arising
in national econamy. For instance in order to increase the incen=
tives for o greater consumption of slack and low-grade coals, their
prices should be fixed &t a lower level than they should be consid-
ering their caloricity as compared with other grades of coal. On
the other hand the equivalency indexes (Qs) should not express any
trends of econamic policies but shoulu rather express the objective
factors affecting the utile value of coal, such =s caloricity, chen-
ical composition, ash content, content of volatile constituents,

and so forth.

One might risk propounding s thesis that the correctness of
the relastionship among the prices of diverse grades of coal hinges
decisively upon whether the equivalency indexes have fully taken
into account the most vital parameters reflecting their utile value,
and thet this slso depends on the pertinence of the assumptions by
which we were gulded when determining the indexes of equivalent re-

lationship.
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The economic significance of this problem is obvious even
if only from the attempts undertaken by the coke-chemical industry
to reduce its prime costs by using the cheaper grodes of coal in
the mixtures charged into coke-oven batteries. The most recent et-
tempts to use cosl of the power-generating type for this purpose
have been crowned with complete success and have resulted in a

major reduction of costs in that industry.

Apide from the determination of proper prices for diverse
gredes of coal, another very importent problem is & proper pricing
classification of the coal extracted from diverse strata in indi-
viduel mines. It would be practically unfeasible to analyze, e.g.,
the chemical composition of every coal delivery, and therefore coal
is clessified according to its site of extraction. Such e practice,
vhich, true enough, facilitetes the accounting between purveyors and
purchusers, causes the latter to protest against faulty deliveries »
and often with good reason. An improper clessification of col-
lieries may limit comsiderably the efficacy of even the most ra-
tional postulotes adopted for determining cozl prices. In addition
there occur chenges in the classification of collieries, and such
changes upset the finencisl plenning of the purchasers who suddenly
have to pay different and often higher prices for the seme grade of
coal. For these reasons it sppears that any changes in classifica-
tion should be carried out solely in exceptional cases and even then

the purchasers' interesis should be considered as greatly as possible.

It is also to be mentioned that the adoption of the principle
of equivalent relationship does not conflict with the trend for fix-
ing coal prices at a level that would insure the profitebility of

coal industry. However to achieve this 1t is necessary, after a
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prior determination of the prices of individual cosl grades, to esti-
mete the value of the over-all output end » if it is found thet value
differs by = specific percentage from the over-all sum of the prime
costs of marketed output, the prices should be camensurately re-

vised.

Fluxes occupy & place of no small importance in the blast
furnece process. They include limestone snd dolamite. The purpose
of fluxes 1s to creute the proper balance (S10p + A1203):(Ca0 + Mgo)
in blsst furnace slsg, that is, to bring the dbasicity of the slag to
the proper degree. Without fluxing agents the blast furnzce process
would result in the appearance of iron silicates in nearly all the
ores charged (save the self-fluxing ores whose gangue contains o
great quantity of bases), and these silicntes sre reducible only
with great difficulty in the absence of calcium or magnesiun oxides.
Fluxing agents also fulfill another importent role by decressing --
through decouposing iron sulfide and creating calciuwm or magnesium
sulfides which combine with the slag -~ the sulfur content of pig

iron.

The quallty of fluxing zgents depends on their chemicel com=
position and degree of granulation. Silica and clay (conteined B
e.g., in limestone) act negatively because then additional dosages
of limestone and coke are necessary for creating slag. Limestone
slack having a granulation of less then 25 mm should not be used
either. This does not meen though that the greater are the lumps
of limestone or dolomite the more suitable they are. large lumps
of fluxing agents are undesirable because they disturb the regular

performence of blest furnace and require a greater outlay of coke.
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Therefore these factors should be taken into account when de-
termining the prices of limestone and dolomite. However both these
ravw materials are also used in the production of binding materials «=-
in relatively greater quantities too. In the binding materisls in-
dustry the lumpinesz (granulation) of & charge is likewise of great
importance but there the chemical composition of the sbove mentioned
materials is of much less importence. The fact that the 1956 prices
of limestone and dolomite were determined concurrently with the
prices of binding materiuls has exerted some influence on the re-
lationship smony the prices of various gredes of these materials.
These prices were fixed chiefly from the viewpoint of the degree
of grepulation, sni without taking properly into account the ine-
fluence of the content of silica or clay on the quality of lime-
stone or dolomite. The major factor considered in fixing these
prices was the prime costs of extraction and the costs of granula=-
tion and sorting. Thus, for example, the price of small-lump lime-
stone with pieces heving a cross-section of 5 to 15 cm amounts to
30 zlotys o ton; for medium-lump limestone (12 to 25 cm) it amounts
to 35 zlotys a tony and for large-lump limestone (25 to 40 cm) it
is 36 zlotys a ton. In this comnnection the price list does not
mention eny reservations regarding the chemical composition of the
limestone. It is only in the case of rejectable limestone with
Jumps O to 5 cm thick that 2 different prices cen be applied de-

pending on the CaCO, content. The price of rejectable limestone

3
containing over 90% CaCO; amounts to 90 zlotys a ton, and if it
has less than 90% -- only 12 zlotys a ton. However it is to be

emphegsized that this sort of differentiation is quite primitive.

True enough the ferrometallurgical industry includes scme

of the quarries, but their output does not cover its demand. The
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limestone supplled by outside quarries is often of inadequate

quality, and the pricing system for such limestone does not create
sufficient incentives for reising its quality. Although the solu-
tion of this problem is rendered difficult by objective reassons it
would appear expedient to undertake steps in this direction in the

future.

In this case the solution azdopted for determining coal prices
might be slso applied here on an interim basis. However the prices
of limestone should be more widely differentiated, the number of
grades comsidered in the price list should be increased, and even-
tually various categories of limestone should be introduced. In
this connectlion these grades and cotegorles should pertain to lime-
stones with specific chemical composition. Next individusl quarries
should be classified commensurately with the grades or categories
of limestone they contain. Thanks to this it will no longer be
necessary to submit every delivery to laboratory inspectlon and &t
the same time un interrelation between the height of the price and

the quality of limestone will be insured at least to some degree.

In ferrametallurgy gas is consumed chiefly in open-hearth
steel plants and in heating furnaces where rew steel in ingois or
kin the form of rolled products is heated to the temperature necessary
for the rolling process. A considerable part of the gas they con-
sume 1s received by the steel plants from their own coking-oven
batteries, gas flues, and blast furnaces. Nonetheless considerable
quantities of gas have also to be acquired from the outside by some
plents. Therefore the prices of the consumed ges fulfill some role

in proceasing costs.
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Gas is sold to steel plants according to scheduled rates and
not according to prices. Here we are deallng with & schedule of
rates end not with a price list. It would be difficult to supply
here a complete definition of the scheduled rate., However a brief

definition of thet rate would be pertinent.

Prices usurlly pertain to raw and other materisls and finished
products of a2ll kinds, which can be stored and preserved for soue
time, thet is, to mesns which cen be stockpiled for the future and
vhose consuwaption in the production process may occur ziter the

elepse of same time since the moment of their delivery.

Scheduled retes, on the other hsnd, pertsln in principle to
products (end services) consumed st the moment of their appeerance,
and hence to traansportation services, end to various forms of power

such as electricity, ges, water, steam, and the like.

The above problem is of greet economic importance. There-
fore the postulstes adopted for determining scheduled rates often
differ from those adopted for determining prices. This is ex-
pressed emong others in the privileged treatuwent of certain pur-
chasers and chiefly in the differentiation of scheduled rates de=-
pending on the purpose for which @ purchaser consumes the power
supplied to him. For instance one and the same kind of gas when
gold for illuminating purposes is priced st a different rete than
when sold for heating purposes and at a still another rate when
80ld as rav materisl for production (in chemical industry). Sched-
uled rates charged for power consumed above the assigned limit are

higher then retes for power consumed within the limit. The schedules

of rates for power supply provide moreover for charging lower rates

or rewarding the purchesers who contribute to the most thrifty
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utilization of power. This is expressed in the schedule of rates
for gus supplies where the retes for excess coking gas are much
Jower. This ils the gas which would otherwise be burned in the so-
called "torches" on Sundays and holldeys owing to the then reduced
demsnd for gas, in order to prevent it from polluting the air 1T
1ibereted. Incidentally it is to e mentioned that the schedule
of rates for electric power contains similer provislons, €.8., Te=
duced rates for subscribers consuming electricity at night outside

of pesk hours, rebates for high cos, etc.

The fupdument:l purpose of this rate policy is to arrenge
the scheduled rates end rate decisions so us to utilize most ef-
ficiently these forms of energy in pational economy consldering

that they just cennol be gtored.

The previously mentioned scheduled rates for gas pertain,
of course, to rates charged to the purchasers who use it foxr pro-
cessing, heating, or {1lwminating purposes. However it nust be
also explained that a gas producer has to deal with a different
kind of contracting party, namely the gas industry, which receives
gas, eventually purifies 1t (coking gas), and distributes it through
a pnetwork of pipelines to various purchesers. Here the gas industry
18 & middlemsn between the ges producer and the gas purchaser (aside

from the fact that this industry itself is also a gas prodncer).

Hence there arises the question what price (here ve mean a
price and not & scheduled rate because this term is customarily ap-
plied in relation to purchase fram the producer) should be paid by
the gas industry vhen acting as the middlemen? In order to deter-
mine the purchasing price payeble by the ges industry it is first

neceesary not only to determine the level of profitability of the
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gas industry but also to solve the problem of the price of excess

coking gas.

Beginning with 1 Jenuary 1956 excess ges 1s sold to units
of socilallzed economy at a scheduled rate of 60 zlotys per 1,000
cu m. To insure the Profitability of coke-chemical industry the
purchasing price of coking ges payable by gas industry has been

fixed at 210 zlotys per 1,000 cu m.

This entails yet another question. Is it right that the
gas industry, as a distributor, should purchaee gas at the price
of 210 zlotys per 1,000 cu m and resell it at 60 zlotys per same
volume just because the question whether gas 1s excess or not cane
not be settled until after it is sold to gas industry by the pro-

ducers?

Hitherto gas industry used to purchase excess gas from the
broducer at a higher price than thet charged to the ultimate pur-
chaser. This was because of the opinion that gas industry in its
capacity as a distributor exerts scme influence on the rational
consumption of gas for heating purposes or in chemical industry
(in the latter case gas was s0ld at normal scheduled rates). It
was also believed thet the coke-chemical industry should not sus-
tain losses for this resson and that, for instance, gas industry
as a distributor fulfills its duties inadequately end that, hence,
a part of gas will not find purchasers at normal scheduled rates,
unless 1t 4s s0ld as excess gas. However this reasoning ignored
the circumstance that the coke-chemical industry may, like any
other industry, have its output plans lowered, including also the
plen for the yearly output of gas. On the basis of the plans of

the coke-chemical industry, gas industry maps out the distribution
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of gas and its profitabllity, upon considering that on Sundays and
holidays a part of the gas will have to be sold at excess -gas rates.
And yet in the course of the plans' fulfillment it has been found
that gas industry is furnished with much greater quantities of gas
than planned., The purchasers, having previously ad justed their
production plans to the expected volume of gss deliveries, cannot
alter these plans. As & result there have arlsen unexpected loases,
financial difficulties, end similar phenomena. Thus there is nothing
surprising in the reluctance of gas industry to accept excess sas,
so that coking plants ere often compelled to burn it up in the so-
called "torches." This is, of course, disedvantageous to national

econony .

Therefore a different solution has been adopted for the year
1956, The producers henceforth are paid the regular coking-gas
price for the gas they furnish in accordance with the plen, that

is, the price of 210 zlotys per 1,000 cu m, and a reduced price of

60 zlotys per 1,000 cu m of eny quantities of gas they furnish sbove

and beyond the plan, i.e., the samwe price es that charged by gas
industry for excess gas. Thus gas industry sustains no losses when
acting es excesc~gas middlemen between producers and purchasers.
However whenever gas industry charges a rate of 210 zlotys per
1,000 cu m of such plen-exceeding gas, it pays the producer at the

same regular rate.

The above solution mey perhaps not be a perfect one but it

yields the following results.

(1) Tt creates incentives for a reslistic planning of out-
put in the coke-chemical industry and in the coking plants belong-

ing to the ferrometallurgical industry,
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(2) It contributes to reducing losses in ges industry thanks
to the elimination of the difference between the purchasing price

of plan-exceeding gas and its echeduled rate.

(3) It proupts gas industry to transmit gas principally to

those purchasers who utilize it most rationally.

When spesking of gas, mention should be also made of marsh
gas which 1s produced by the petroleum industry. This kind of gas
is also distributed by the gas industry. The caloricity of marsh
gas 1s twice as high as that of coking ges, and it iz a veluable
raw meterial for chemical industry. In order to curtail the con-

sumption of marsh gas for heating purposes the scheduled rate for

such gas is (vhen consumed for heating purposes) twice as high as

that for coking gas.

Whenever it is not at once received by the gas industry,
marsh gas is stored in the earth, which constitutes a natural marsh
gas reservolr. Therefore marsh gas cannot be excess gas and, be-
ginning with 1 Junuary 1956, the gas industry will pay for it at

the fixed purchese price of 400 zlotys per 1,000 cu m.

CHAPTER II. SALES PRICES OF FERROMETALLURGICAL PRODUCTS

1. Pig Iron

General characteristics of pig iron. Processable pig
iron versus foundry pig iren. Changes in interplant coop=-
eration and the prime costs of marketable output. Applica-
tion of sales prices in interdepertmental turnover. Index
of camposite relationship. Prices versus profits. Prices
of individual grades and types of pig iron. Prices of de~

fective pig iron.
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In the field of price policies one of the most interesting
problems is how to apply sales prices in interdepartmental turn-
over within individual plents. This problem concerns not only
ferrametallurgy but also many other branches of industry which in-
volve, on the one hand, phase cycles of production and, on the
other, frequent changes in deliveries of semifinished products
omong individual enterprises. The often discussed problem of the
application of sales prices in interdepertmental turnover will be
revieved here from 2 novel viewpoint, on the bssis of instences
‘teken from ferrometallurgy. The conclusions that may be inferred
from these instances can be also applied to other branches of ine

dustry.

This gection will also describe -- with pig~iron prices as
the exemple -~ one of the more interesting types of price relation-
ship, namely, composite relationship which msy often be an effec-

tive means of influencing an improvement in the quality of products.

The concept of "pig iron" is construed as meaning a large
group of the basic semifinished products manufactured through fer-

rometallurgy. The chemical composition of pig iron conteins, aside

fron ifon, carbon and menganese, also a considerable percentage of

impurities, chiefly silicon, phosphorus, and sulfur. From the
viewpoint of destination, plg iron is differentieted into process~
able types (open-hesrth, Bessemer, Thomas) and casting types (regu-
lar, specisl, phosphoric, spiegel, etc). 1l kinds of pig iron are
clagsifiable into types and grades depending on chemical composi~
tion. The steel plants subject processable pig iron to the sinter-
ing process, which consists in burning out the harmful admixtures

and any excess carbon. There also pig iroms are given a crystalline
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gtructure proper for steel. Processsble pig iron is suitable only

for processing into steel.

From the economic point of view the orgsnization of produc-
tion in ferrometallurgy is wmost advantageous when processable pig
iron can be used in liquid state with the steel-making department
of the same foundry in which it was menufactured. This saves on
the heat (reduces the consumption of gas) which would otherwise
have to be expended on melting the "pigs" of iron. Therefore the
planned development of heavy industry places speclal emphasis on

the expansion of blest furnsces in steel plants.

According to the official financial system, processable pig
iron in liquid state consumed in the steel-making depariment of the
same plant is included in further production on the basis of prime
costs. Therefore sales prices are sppliceble only to plg iron in

solid state.

A question may arise whether the problem of a correct deter-
mination of the price level of processable pig iron is of great im-
portance considering that its share in the marketable output of
steel plants (with respect to the pig irom set aside for sale)

should be gradually reduced.

The specific situation and conditions of performance in Po-
1ish steel plants necessitate a continued complete or partial sup~-
plying of certain plants with processable pilg iron pwrchased ocut-
side. In additlon, a correct determination of the prices of process-
able pig iron iz an indispensable requirement for determining the
correct prices of cesting irem, which in some ways is a finished

product of ferrcmetallurgy because it is consumed outside, es the
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charging meterial for cupols furnaces, €.g., in the machine~
building industry. Therefore in practice & major part of the

produced casting iron is included in marketable production.

The factor interrelating these 2 kinds of pig irom, which
should be considered when determining prices, is that blast fur-
naces can produce both processable iron and casting iron. There-
fore if the price of casting iron is campured, e.g., with its
prime cost, while the price of processeble iren is determined
without considering its prime cost, there will occur a distortion
in the system by vhich economic incentives influence the fulfiil-
ment of the plan of the range and variety of output. Individual
gsteel plants may be interested in increasing or reducing their
output of processable iron (depending on the relation of price o
prime cost) at the expense or to the advaniege of their output of
casting iron; and this mey conflict with the needs of netiomal
economy. This may happen, of course, only with respect to plants
producing enough processsble pig iron to supply their own steeli~
making departments and still to have some left for sale to the

outside.

Hence, in view of these circumstances, it may be stated that
a proper interrelating of pig iron prices requires the adoption of
a single criterion for determining the price level. Such s cri-

terion can be only the basing of prices on prime cost.

As noted before, st present in spite of the strivings to
attain complete production cycles in individusl plants processable
pig iron and other semifinished metellurgical products still con-
tinue to be part of interplant twmnover. In view of the considerable

difference between the prices and the prime costs of pig iron it can
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s

be seen that in a given steel plant the prime costs of steel, and
in turn also of rolled products, depend among others on the ratio
of the pig iron fram the plant itself to the outside pig iron in
the furnace charge. For instance if the price of outside pig irom
is much lower then the costs of producing pig iron with resources
of the plant iteelf, the plant will reduce mare easily the prime
costs of its steel and rolled products end hence the prime couts
of its marketable output by purchasing more pig iron fram outside.
Under certain conditions this circumstance may retard the person-
nel's efforts to incresse blast~furnace capacity, especially when
the menagement of the steel plant receive bomuses for reducing

prime costs.

The same perteins to the other semifinished metallurgical
products sold in interplant turnover, such as cast steel in ingots,

billets, blooms, etc.

With regaxrd to pig iron deriving from another plant, the
steel plant must also consider the additional coste connected with
melting it to & liquid state, and it must calculate whether the
cost of melting will cover the difference between the price of
cest iron apd its prime cost. However this consideration does not
apply to other products; the difference between their purchasing
price and prime cost causes directly either a reduction of the
prime costs of marketable output in the plant consuming these semi-
finished products (in the event that their share in the over-all
nass of processed materials incresses), or an increase in the prime

costs in cases to the comirary.

Phenomens of this kind have arisen during the damination of

the sales prices of metallurgical products before 1956.
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Chiefly for these reusons proposals were advanced for the

partial wodification of the pricing system in the ferrometallur-

gical industry (and in others, such as textile industry), as con-
sisting in the introduction of the principle that semifinished
products subject to interplant cooperation should be included in
the further production of the plants in vhich they were manuface
tured according to officizl sales prices and not to prime cogts.
That is, they shoulu be appraised on the same basis as imported
semifinished products. In this event the prime costs of finished
Terrametallurgical products ond hence zlso the prime costs of mar-
ketable output would not be liable to fluctuations owing to changes
in interplant cooperation, i.e., owing to changes in the percentoge
of senifinished products purchased outside in the total mass
processed. Thic would yield a direct and siuple method for elim-
inating the influence which any eventuml difference between the
costs of producing a given semifinished product and the costs of
purchesing it from the outside might exert on the reduction of
prime costs of an enterprise as indicated in its periodic reports.
If the price of a charginé neterial be wiform regardless of the
size of its production, this will fécilitate the economic analyzing
of not only an enterprise as a whole but also of its individual

production departments.

The application of sales prices in interdepartwental turn-
over has, though many negative aspects, its specific advantages.
Therefore some authors propose that this system be introduced in
ferrometsllurgy only for an interim period (see S. Herszenberg and
J. Borysievicz, "A Uniform Pricing System for Semifinished Products
in Interdepertmental Turnover," Gospodarks planowa /Planned Econouy/,
Fo 7/8, 19533 and Zbigniew Augustowski, Planowvenie kosgtow wlasnych
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w_przemysle /Flunning of Prime Costs in Industry/, Polskie Wydewmictva

Gospodarcze Publishing House, 195k, pege 80), until such time when
sales prices will be fixed on the seme level as prime costs, although
in certain industries (textile, paperueking, meat ) this system has
beern introduced on & permaenent basis as a najor factor of economic

accounting.

The negative side of this pystem is that it distorts the
prime costs of the products belonging o the marketavle output of
individual enterprises end, therefore, it also distorts the prime
costs oi that output on the scale of & branch of industry es a

vhole.
To illustrate this thesis let us cite the following example.

let us assume that Foundry X, in which the prine costs of
pig iron are much higher than in other Poundries, and hence higher
4hen the sales price, has inereased its owbput of pig iron by 30,
thereby meking possible o 15% increase in the ateel production of
that foundry or a 3% increase for ihe metallurgicel industiry as &
whole. I the processing costs per ton of steel and the yield per
metellic charge in the steel-making department of Foundry X stand
at & level average for the metallurgical industry as a whole, then
at such a system perlodic statistical reports will indicate that
the prime costs of total steel output have also incressed 3%, Howe
ever this is not correct. The quantity of means consumed to manue-
facture that additional 3% of steel will -- according to the above
cited exasmple -- actuanlly exceed 3%. To appraise properly the mag-
pitude of the comsumed means, 1t 1s necessary 10 increase the prime
costs by the difference hetween the sales price and the prime cost

of the consumed pig iran.
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This is because if sales prices are applied in interdeparte
mental turnover the prime cost of marketable ocutput will not fluce
tuate (rise) if a rise in costs occurs during the preliminery pro-
duction stages or too if there is an increase in the output of semi-
finished products in plants where prime costs stand at a relatively
higher level. This difficulty is being samevhat surmounted through
introducing the principle of computing the reducticn in costs and
analyzing the dynenism of costs in relation to over-sll twmover
(total output), which constitutes the sum of successive stages of
production (this problem is touched upon by S. Herszenberg in his
article "Concerning Uniform Prices," published in Finanse Lfinance »

No 3, 1951‘3‘) .

However this solution does not eliminate the greatest of the
errorg arising in the application of seles prices to interdeparte
umental turnover, namely, the error comsisting in the distortion of
the statistically shown reduction in prime costs in the event of
any changes in the quality of the semifinished products manufactured

by the enterprise itself.
This may be illustrated with the following 2 examples.

(1) In Foundry X there occurred, owing to improved per=
formance of its blast furmasces, an improvement in the quality of
its pig iron, and the percentage of defective pig iron (containing
harmful i@urities to an extent above the permissible norms) was

reduced by 1/2.

(2) In Foundry Y there occurred, owing to diverse amissions,
an increase in the share of defective pig iron in the totel output

of its blast furnaces.
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Here let us assume that in both foundries the priwe costs
of pig iron remained unchanged. How will these differences in
quallty end output be expressed in the extent of the reduction of
the prime costs of the steel produced and, in turn, of the prime

costs of marketable output?

At the system currently relgning in ferrometallurgy, the
prime coats of the consumed pig iron sre transferred in their en-
tirety to the prime costs of the steel produced. Hence although
the costs of plg iron in Foundry X remained unchenged, the prime
co:_sts of cast steel should decrease somevhat, because the charging
of fuli-value pig iron instead of defective plg iron reduces the
outlay of labor in the steel-making department, and it also reduces
the consumption of certein ferroalloys added to the cherge. In
other words, an improvement in the quality of pig irom should zisc

be reflected in a reduction of the costs of marketable output.

In Foundry ¥ the increased share of defective pig iron in
the charges would be adversely reflected in the performance of the
steel-usking department, even though the pig irom is included in
charge costs according to fixed prime costs. Thus processing costs
and admixtures of alloys will increase, and hence the unit prime
costs of steel will increase, which in turn will also increase the
prime costs of marketable output. In this way e deterioratiom in
the quality of thepig iron produced may be properly expressed in
the shaping of the prime costs of marketable output.

On the other hand this problem will look quite differently
in the case that the sales price system is introduced in interde-
partmental turnover. In Foundry X the reduction in the percentage
of defective plg irom snd the increase in the percentege of full~

-T2 -
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velue pig iron will cause an increese in charge costs. This is be-

cause the sales prices of defective pig iron are (as they should

be) lower. Considering that the difference between the sales price
of full-value plg iron and the additional costs caused by the use
of defective plg iran is (as it should be) sizable, the processing
costs in the steel-making department and the costs of charge ad-
mixtures will decrease at a lesser rate than will the costs (prices)
of charge increase. As a result the statistical reports of Foundry
X will indicate an increase in the prime costs of steel and mar-
ketable output, and also in the prime costs of total output, which
will actually not be the case. Such an increase would be seeming
only; 1t occurred merely because the price of the better quality pig
iron is correspondingly higher. In Foundry Y the situstion will be
Just the reverse. At the system discussed the accounting books of
Foundry Y will indicate a reduction in prime costs, whereas in
reality the quantity of means consumed in the production of sieel

will have considerably increased.

The introductlon of such a system in metallurgical industry
might thus lead to an unfair reduction in payments of bonuses to
workers in the event of an improvement in the quality of the pig
iron produced and, conversely, it would lead to paymenis of bonuses
for thriftiness in cases of waste and squandering. This is because,
when bonuses are being assigned, it is not always feasible to carry
out a thorough apalysis which might reveal whether the savings
achieved vere apparent only and actually entailed cases of waste

and squandering.

Besides it is to be emphesized that such statistical distor-

tions of the level of prime costs in the event of a change in the
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quality of charge materials (e.g. » if’ the quality is decreased)

occur also when the price difference caused by change in quality
does not exceed the additional costs of processing such materials.
let us assume, for instance, that the pig iron produced and con~
suned by a steel plaent has diminished in quality but its production
costs remained the same. If the difference in the price of the pig
iron equals the additional costs involved in processing such ma-
terial, the steel plant will not show an increase in the prime
costs of the steel it produces. Likewise the statistics and re-
ports of the plant will not indicate an increase in the prime

costs of elther marketable or totel output. Seemingly it might
appear that there occurred no increase in the consumption of means
of production, but actually this is not so. As a whole, all de-
partments of the plant would then actually expend more means of
preduction and diminish the process of meking profit for the plant.
However the losses sustained will not be fully reflected in the

statistical reports concerning the height of prime costs.

Likewise an improvement in the quality of pilg irom would
not be reflected in the evolution of the unit prime costs of steel.
This is because charge material would then be included in further
producticn at a higher price, although its production costs will

not have increased.

It is cleer that such a system camnnot act as a stimulus for
reducing production costs by means of improving the quality of the

semifinished products manufactured within an enterprise.

The pricing system currently observed by metallurgical in~
dustry gives a more correct picture of the sbaping of prime costs.

For instance the production of better pig iron contributes to a

-7]&-
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reduction of the prime costs of marketable output, and conversely
‘the production of worse pig iron tends to increase such costs.
This system also gives & correct bicture in cases of purchasing
semifinished products from outside. For instance a deterioration
in the quality of semifinished products owing to the purveyor's
neglect will not affect adversely the evolution of prime costs

and profitability in the plants purchasing such products, provided
of course that the pricing system for semifinished products con-

siders rully their quality.

The idea of introducing sales prices in interdepartmental
turnover is then unacceptable, especially whenever the prices of

semifinished products teke into account their quality.

From the above descrived considerations it appears that the
height of the reduction of prime costs indicated in the statistics
of the textile industry, where such a system hzs been introduced
and where, e.g., the price of yarn varies depending on its quality,

is rather questionable.

Returning to the problem of Ppig irom, it is to be explicitly
stated thet the only correct solution of ithe problems touched upon
would be to determine the price of the raw material on the level of
average prime cost. . However it is to be emphasiged that average
prime cost is construed here not as an average-weight cost but as
the prime cost in a foundry selected as standard foundry according

to the principles described previously in the sectlion en refractories.

Proceeding on this assumption the determinaticn of the 1956
rrices of plg irem was based on the costs in = specific blaste
furnace department which has been selected as typicel or standard
for the Polish mtallugiéal industry as a whole,

-75 -
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However should the price of every kind snd grade of pig iron

be fixed at a level equal to its corresponding prime cost?

Actuslly this would be neither feasible nor correct. This
is because processable pig iron is differentiated into s many as
ablout 60 different kinds and grades, and for casting iron the nuu-~
ber of kinds and grades is even twice as high. Individusl kinds
and grades differ from each other in their chemical composition,
often very substantially. Moreover sometimes the kind or grade
of pig iron obteined differs fram the kind or grade desired
(usuelly, is worse), or it may be found thet the higher-costing
pig iron proves to be metallurgically less valuable than ‘the pig

iron whose production cost is lower.

Hence there arises the problem of deternining the proper
price interrelstionship from the viewpoint of the metallurgical
value of plg iron. In this case we would designate as pig irons of
higher metallurgical value those kinds and gredes which in the steel
production process require a swaller outlsy of labor, fuel, and
charge admixtures than the kinds and grades clasgsified as standard
ones. On the other hand pig irons of lower metallurgical value
necessitate a greater outlay of labor, fuel, and charge admixtures
in the steel plent, and hence cause an increase in processing costs.
The prices of individual kinds and grades of processable piy iron
should be generally so determined that the prime costs of the steel
produced would not fluctuate owing to variations in the metallur-
gical value of pig iron, that is, owing to reasons on which the

steel plant cennot exert any influence.

The problem of the proper interrelating of the prices of in-

dividual kinds and grades of pig iron arises also when the prices

-6 -
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of pig irons are not generslly at the level of their prime costs.
Therefore & correct interrelation of pig iron prices may be exe

pressed by the following formula:

ﬁ.Q+%
Po o
where I’l 1s the price of given kind end grade of pig iron;

Po 1s the price of stenderd grade of pig iron;

Ko is the priwe cost of stendard grade of pig iron;

El is the change occurring In the prime costs of the produce
tion of a tan of steel in the event that the stendard grade of piy
iron is supplented by o grade of iron vhose price 1s denoted by the
Py symbol; this megnitude (determined sccording to empirical dsta)
may he either positive or negstive -- positive when the pig iron

has a higher metallurgicel value than the standard pig iron, and

negative when vice versa.

There exists a more advanced formula for this relationship,
which ve will term composite relationship to distinguish it from
direct relationship based on prime cost (snd described in the sece
tion on refractories), and which has the Pollowing aspect:

P P
1 o
L el R
A

where index Sz is the index of composite relationship, expressing

the price level of given cammodities, fixed by the appropriate ecoe
namic authorities, in relation to the prime costs of their produce

tion,

Until 1955 inclusive this index wes below 1.0 so far as pig
irons were concerned, The 1956 price 1ist adopted en index of 1.0,
which also signifies that the expectations of a 5% profit were
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relinquished, in general. This 1s because it would not be expedi-
ent to sdd to the burden of prime costs of the steel plents conswn~
ing pig irom purchused from the outside by providing for profits
for the foundries producing end selling such irom to these plants.
Moreover in a number of foundries this is of no practical impor-
tance because the prime costs of their pig ivons may deviate some-
what from their sales prices. I these costc go down the foundries
attain some profits, and if they go up there are some losses suse

tained.

Speaking of profits, it is also to be stated thet it is not
alvays expedient to add the profit margin to the prime costs of

production when determining the price of a given product, espe-

clally when we expect that within a relatively brief period prime

costs may be considerably reduced. In such cases the Tixing of the
composite relationship index at the level of 5, = 1.05 might cause
a wholly unnecessary and unintended ac.umulation of monies in in-
dustrial enterprises which have not been created chiefly for such
a purpose. This would unnecessarily complicate the system of col-~

lecting the monies accumuleted by industry.

A change of prices in order to counteract such effects is
not slways advisable: frequent changes in prices should be avoided
because they entall the necessity of revising the distributiom of
means in national economy, and this requires unusually labor-consume~

ing analyses and celculations.

The formula for determining the price of a specific grade
of pig iron (aes resulting from transposing the sbove cited formula)
is as follows:

Py =8, x (K + By)

.78n
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If it be assumed that 5, equals 1.0, then f_o_ would also

equal 1.0, and hencel

Pig iron of the Ml kind, Grade 1 (containing 2.0% manganese
and 0,5% swifur) wae adopted ©s the standard pig iron when deter-
mining the 1956 prices. The cost of this pig iron iz denoted in
the above formuls by symbol Ky, and ite price, in the preceding

formulas, by symbol P,.

In order to determine properly the prices of individual
kinds end gredes of pilg iron it is necessary to have a reserve of
empirical dete making it possible to determine the fluctuations in
steel-plant costs owing to changes in the kind or grade of the pig
iron used. The lack of & sufficient quantity of such data during
the drafting of the 1956 price list has coused the necessity of
employing certain simplified preliminary estimaies, with chief at-
tention devoted rather to the iransparency of the tsbuler arrange-
ment of the price list (e.g., with respect to cpen-hearth pig iron,
if the sulfur content changes by 0.01% but the norm is not thus ex-
ceeded the price per ton chenges by 20 zlotys). The prices of the
various kinds end gredes of foundry plg iron (at varying contents
of sulfur) have been likewise determined, with the price of the
standard grede for every kind of pig iron being besed on prime

cosis.

The determination of the proper height of Ej for individusl
grades of pig iron will still require a number of additional studies
whose results may be utilized at a subsequent change of plg iron

prices.
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The new pig iron price 1list for 1956 conteins considerable
ecancmic incentives for raising the queliiy of the pig irons pro-
duced. The prices of defective pig irons were fixed ot T0% of the
price of the cheapest good-quality grade of a given kind of pig
iron. In this connection, it was assumed that feulty pig irons
containing an excessively high (in reletion to reigning standerds )
awount of hermful impurities (especially sulfur) should be generally
regarded as defective products. If however a purchaser consents to
accept such pig iroms he should recelve theu at a much lower price
than that of good-quality iron. On the one hand, the producer will
thus be impelled to raise the quality of his output to avoid the
considerable losses involved in selling defective pig iron end, on
the other, the purchaser will be thus ensbled, by paying lower
prices for defective pig irom, to defray the additional expenses
involved in its sintering. Here it is advisable that the price
difference between defective and good quality pig irons should ex~
ceed the additional sintering costs. In this event the purchaser
will become more interested in buying and consuming defective rig
irony end this 1s very iuwportant because from the economic point
of view it is more profitable to use defective plg iron in a steel

plant then to resmelt it in a blast furnace.

The origin of the T0P index should be also explained. Neumely,
thie is quite commonly accepted throughout industry as the ratio of
the prices of usable defective products to their corresponding full
value products. True enough this is e conventional (contractual )
index, but in this case it is regarded as effective enough for dis-
couraging blast furnace workers from producing defective pig irom.

However it is also to be noted that the height of thet index cannot

be fixed arbitrarily. Such an index is determined, on thecone hand,

- 80 -
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by the velue of the original raw material fram which the product
is created and, on the other, by the additionel couts borne by the

purchasers owing to the utilization of defective material .

In this concrete case the price of defective pig iron should
not be fixed at a level low enough to meke it profiteble to use such
iron es cherge for blast furnaces. Neither should the price be
fixed at a too high level because then the difference in the prices
of full-value and defective pig irons would not be high enough for
défraying the additional costs caused to & steel plant by the neces~
sity of burning out the excess harmful iupurities in defective pig

iromn.,

To determine the lover price limit, it is necessary to cale
culcte the chemical couposition of defective pig iron in the terms
of the indexes adopted for camputing the metellurgical value of
ores. For instence in 1956 the price of defective M1 pig iron con-
taining 926 Fe, 2% Mn, 1.5% 84, 0.15% 5, ana %.35% C, should not
be laover thans

92,00 x 6,20 zlotys S+ 570.40 zlotys
2,00 x 15.00 zlotys =+ 30,00 zlotys
1.50 x  5.60 zlotys 3 - 8..0 z21lotys

0.15 x 6.70 zlotys = - 1.00 zlotys

Total 591.00 zlotys per tom

The upper 1imit of the price of defective pig irom is deterw
mined by the price of standard full-value pig iron decressed by the
additional procescing costs caused by the increased consumption of
materials, reduced humen labor productivity, end reduced machinery
productivity involved in the sintering of defective pig iron. The
maximum price of defective plg iron heving the above mentioned
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chemical composition should not -- 1t eppears == exceed 880 zlotys
per ton. The 1956 price list naterializes the sbove postulatea.
The price of defective Ml pig iron contalning more than O.1% sulfur
smounts to 685 zlotys & ton, und the upper 1limit of sulfur content
is not fixed. This ensues fron the assumption that steel-plant men
would willingly sinter plg iron with a sulfur content of even more
then 0.15% because the difference between the upper price limit
(which Just about suffices to mesure the steel plant of defreying
the additional processing costs) and the actual price is attractive
enough to them. On the other hand, blast-furpace men would not
£ind it profitable to use defective pig iron as blast-furnace charge
because its price is higher then should be in relation to the price

of ore.

2. Cagt Steel

General characteristics of gteel classification. Group
prices. Pertinency of the surcharge and discount system.
Surcharges for metallurgical certification znd technical re-

ception.

When determining prices we have often to deal with commodi-
ties manufactured in a very wide range of forms. Proectical con-
siderations sometimes nake it necessary to 1limit the number of

price-list items and to apply a single price to & number of- forms

of & given product. The result is the so-called group prices Eee

Note/. This section constitutes an attempt at describing -- with
gteel prices as the example -- the circumstences necessiteting the
establishment of group prices and the method of determining such

prices.
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([fote] There exists e substantial difference between the

concept of "group prices" and the often applied concept of "mean
group prices." Whereas the former pertains to the single price
of & number of forms of a product, the latter pertains to the
weighted mean of the various prices in a group of products, each

of these prices being different rrom another.)

First of all it is to be emphesized that the colloguielly
applied differentiation between "jron" and "steel” 1s incorrect
Prom the technological viewpoint. This i3 becouse here we are
merely dealing with diverse kinds or grades of steel. On the other
nond, it is correct to differentiate between ordinary and quality

steels.

Ordinary steel occurs in over 120 kinds, and quality steel
in about 400 kinds (oot counting tlfe meny forms of nonstandard

quality steels manufactured to special order).

Therefore for practical purposes steel has been divided into
grades, grades into subgroups, Subgroups into groups, and groups

into classes. This classification is based on the decimal system.

According to the regulations effective since 1 October 195k,
ordinery steel is included in Class 1 (first), On the other hend,
quality steel is graded in 4 classes -- 2, 3, 4, and 5 (structural,

tool, special, and nonstandard steels).

Let us illustrate this classification by means of a brief

exauple.

Class 2 (structural gteels) conteins Group 21 (structural

elloy steels with no pickel in them) which in turn contains
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Subgroup 210 (silicon steels for the manufacture of dynamo and
transformer plates). This subgroup is in turn divided into 2
grades: 2100 (silicon steels for the manufacture of dynamo
plates) and 2101 (silicon steels for the manufacture of trans-

former plates).

Grade 2100 conteins these kinds of steels B805, Bsio,
BS20, BS25, and BS30, and Grade 2101 -- BS38 and BSLO. The indi-
vidual forms differ from each other in chemical composition and

mechanical properties.

Now there arises this problem: should the price list for
steel and rolled steel products be based on the above described
classification into grades, groups, etc, which is applied in pro-

duction, supplies, sales, planning, and reporting?

Here we will deal solely with ordinary steel (Class 1) be-
cause the problem of the prices of quality steels will be dis-

cussed separately later on.

The above described classification was drafted from the
viewpoint of the suitability and adaptability of every individual
type of steel for specific purposes, without teking into account
the production costs., It may thus be found that a given group of
steels may comprise subgroups with sharply varying prime costs of
production. Hence the necessity of classifying steels in the price
list in a somewhat different way. In this connection the following

reasoning has been followed.

The over-all level of cast steel prices as well as of the

prices of nearly all metallurgical products should in principle

correspond to the prime coste of their production. The reason for
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this has been explained in the preceding chepter. What remains to
be explained is the problem of price interrelationship, i.e., in
this case the problem of the relations among the prices of various

types of cast steel in Class 1.

The most correct solution here would be to apply the prin-
ciple of direct relationship. This 1s because in contrast to pig
iron cast steel is designed for diverse purposes depending on its
chemical composition, structure, and mechanical properties. Be-
sides the selection of a relationship that would not correspond
with the dynamices of prime costs might cause the underfulfillment
of the plants for the range and variety of output. This is be-
cause steel plants would then be interested in manufacturing the

types of steel thet assure the highest profits or the least losses.

At such a situation it might seem that it will suffice to
compute the prime costs of each type of steel in Class 1 and to
fix the sales prices according to the direct-relationship formulas
cited in the preceding chapter. However an additional difficulty
arises here. If the price of every grade of steel were determined
separately, over 120 different sales prices would exist for steels
in Class 1. This would not be advisable considering that cast steel
is merely a semifinished product and constitutes the raw material
for rolling mills., Otherwise it would be also necessary to deter-

mine a tremendous quantity of prices for every type and type-size

of rolled product (in certain cases, as many as 100 prices), de=-

pending on the grade of steel out of which it is manufactured.

Practicael considerations required, therefore, the fixing of
group sales prices for cast steels in the 1956 price list. All

grades with similar prime costs were comprised in a group, and there
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were altogether 9 such groups, denoted by letters A, B, C, D, E, F,
G, H, and I3 thus any grade of steel coumprised within a glven group
is sold at the sales price fixed for that group. In this way 2 ef-
fects have been achieved: the number of price list items has been
reduced and at the same time it became possible to fix the sales
price of every grade of steel at a level approximately correspond-
ing to its prime cost. As can be concluded from the above price
1ist groups heve, of course, not much in common with the groups in
the classification of metallurgical products (except for Group

"I" -~ gteel for pipe menufacturing). This is because price list
groups are compiled from the viewpoint of the prime costs of the
steels they comprise, whereas the metallurgicael classification is
based, as noted before, on the specific uses of individual grades
of steel. In view of the planning needs it would be worthwhile to
arrange the price 1list groups of steels in such a way as to make it

possible to determine easily the mean group price.

The price list of cast steels for 1956 comprises prices for

dressed and nondressed ingots, and the difference between the 2 is

minimal congidering the smellness of the surcharge (15 to 20 zlotys,

depending on the steel group) payable for dressing. This is of
dubious efficacy comsidering that thus the steel plants do not re-
ceive sufficient encoursgement for delivering ingots in a dressed
state. It would be also worthwhile to consider that a sizeble part
of defects in ingots is not revealed until they are dressed, and
this is another factor discouraging the steel plents from carrying
out this operation, because rejection of ingote by the steel planis

themselves would mean a decrease in the fulfillment of their plens.
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A major component of the pricing system in metallurgy is
the widely applied system of surcherges and price discounts. Sur-

charges fulfill generally & 2«-fold role.

(1) They contribute to reducing the bulk of the price list

and simplify its reading because, €.g., specification of recelvable
and unreceivable type-sizes, with or without certificate, is elimi-
neted in favor of citing the prices of basic type-sizes (without
taking into account any additional wishes of the purchasers) plus
percentile or numerical surcharges, in absolute figures, for tech-

nical reception or metallurgical certification.

(2) They create additional economic incentives for an op-
timel utilization of the production potential of steel planis.
This is because 4n many ceses steel plants are "snowed under" by
additional specifications sent in by purchasers who pose qualita-
tive or dimensional requirements that are not always necessary
from the technological or econcmic point of view. Very often the
purcheser is slmply concerned about reducing the number of opera-
tions in his own plant, without considering that this may add to
the expenses to the steel plant and hemper its productive capacity.
It mey be boldly steted that if all purchasing plents confined their
qualitative and dimensional requirements to the minimum, the output
of the processing departments of metallurgical industry would in-
creage considerably. True enough certain purchasers are not even
scared off by the surcharges demanded by steel plants for the ad~-
ditional processing, but it is to be expected that the further ad-
vance of the struggle for the reduction of production costs will

gtimulate them to drop their unjustified demands.
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The purpose of price rebates or discounts is essentially to
mobilize metellurgical industry in the struggle for increasing the
quallty of production. This is because discounts pertein to second-
class and defective products. Likewise the prices of utlle hardware
in the group of metallurgical wastes and rejects are based on the
rebate system, This problem will be described in greater detail

later on.

With respect to cast-steel ingots, the price lict specifies
only 2 types of surcharge -- for metallurgical certification and
for technical reception, similarly as in the case of gemifinished

metallurgical products.

By issuing & certification the steel plant guarantees the

proper quality (chemical composition and mechanical properties) of

its product. However this alone is not enough. The certified
product should be inspected as to its quality by the steel plant,
and subjected to proper leboratory examinations. In this connec-
tion there arises the danger that these investigations may cause
the commodity to be disqualified and classified in a lower quality
group. In this event the steel plant will sustain a loss." There~
fore the fee for metallurgical certification comprises not only
the expenses on the inspection of quality and suitability but also
any eventual losses that might be sustained if a part of the certi-

fied output has to be declassified.

Seemingly these solutions might appear as unfair and some=-
what sanctioning any neglects and dishonesty of the steel plant.
In practice, however, the matter looks otherwise. If the fee
charged for technical reception or metallurgical certification were

to comprise merely the expenses on the inspection of quality and
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guitability, its height would be too small in relation to the price
of the product. Then purchasers would have no motive for desisting
from asking for metellurgical certification or technical reception,
and the demends posed to the steel plent would not always be eco-
nomically Justified. This matter cannot be regulsted administre-
tively, because of the excessive multiplicity of the conditions

and circumstances in which steel is used. Therefore it is necessary
to apply appropriate econamic incentives, which in this case means

a high surcharge fee.

It appears also that the struggle for & high quality of
metallurgical production should not consist in reducing the fee for
certification or technical reception. It should be rather concen=-
trated on the system of price discounts for second-clags products
and rejects. In addition it appears expedient to base the system
of bonusing for the fulfillment of output plans also on the quantity

of declassified products as revealed during technical reception.

With respect to metallurgical products surcharges for both

metallurgical certification and technical reception are generally

expressed in sums of money (zlotys) per ton, except in cases of the

prices of pipes and quality steels where these surcherges are ex-
pressed in percent, end 4n the cases of ralls and other parts of

railroad surfacing, where they are included in effective prices.

This principle was established because it wae found desirable
that the prices of the qualitatively higher and more expensive
grades entall lower percentile surcharges for certification or re=-
ception than the prices of the lower grades. Besides it is under-
gtandable that the purchasing plants which must use high-grade

steels may have objective reasons for desiring to examine the
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mechanical properties of such steels, whereas this 1s not as valid

with respect to lower grade steels.

3. Semifinished Rolled Products and Rolling Mill Products

Semifinished rolled products. Units of relationship
adopted in determining the prices of semifinished steel
producte. Adverse effects of & uniform price for a number
of sizes with different production costs. Grouping type-
sizes according to the time of rolling per ton. Grouping
type-sizes according to hourly productivity. Change of
mean welghted prime cost in calculation group owing to change
in variety of output. Normed prime costs of the production
of individual type=-sizes. Scope of the products of rolling
mills. Relationships among mean welghted prices of calcula=-
tion groups. Relationships among prices of products within
a given calculation group. Relatlionships among the prices
of identical type-sizes executed fram diverse grades of steel.
Trends for & revision of the current method of determining
the prices of rolled products. Prices and theoretical welght
of products. Surcharges for "unsuitability." Surcharges
for small quantities. Surcharges for specific length. Sur-

charges for accurate rolling.

This section serves to discuss further the problem of the
prices of products manufactured in a wide range of forms, with semi-
finished rolled products and rolling mill products as the exemple.
Among the major problems discussed here the ones most interesting
to the reader might be: determining the scope of the range and

variety of a product which is to be comprised within s given price
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11st position; determining prices on the basls of normed prime costs
of individual assortwents of products; and the problem of relating

the pricee of products to their theoretical weights.

Rolling is at present the most widespread method for the
plastic processing of the steel cast in ingots. The other forms
of plastic processing, such as forging and stamping, are applied
to & considerably smaller extent. OSuffice it to say that at present
about 95% of all finished products of ferrometallurgy are treated
in rolling mills. Rolling serves to confer upon steel specific
shapes and appropriate dimensions. Rolling elso serves scamewhat
to iwprove the mechanical properties of steels because it alters

their original internal structures.

However rolling mille rarely use cast steel in ingots as
the charge, because these mills can process directly small ingote
weighing several hundred kilograms. The casting of smell ingots
hampers en increase in the output of steel plants, and therefore
production is rather concentrated on large ingots welghing 5 to 8 ¢
which are then subjected to the first stage of rolling and emerge

as semifinished products which are later finish-rolled. Small in-

gots still continue to be used (although not exclusively) as charge

in pipe mills.

The semifinished rolling products, i.e., products of the
first stege of rolling, are chiefly blooms of square or rectangular
cross~-section, rolled from large ingots. Such products also include
certain semifinished products rolled in large mills and subject to
further treatment in other mills. They include the so-called bil-
lets and rods for the production of pipea. A special group of semi-

Pinished products is constituted by plate, which is manufactured
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from small, flat ingots, slabs and flat billlets, and later on

processed into sheets.

Semifinished rolled products are used exclusively as charge
in rolling mills, but nevertheless they occupy a major role in the
marketable output of many steel plants and are part of interplant
turnover. Therefore a proper determination of the prices of these
semiproducts is of great importance to economic accounting in steel

plants and to a correct appraisal of their efficiency.

The proper determination of the price level of semifinished

rolled products necessitates solving these problems:
(a) methods of determining price interrelationship;
(b) ratio of price level to prime-cost levelj

(c) scope of units of relation to specific list prices

(price-list sizes).

As in the case of cast steel, the determining of the inter-

relationship of the prices of semifinished rolled products requires

P
the application of the principle of direct relationship, ¥ = S;.

This is motiveted by the same considerations as in the case of
cast steel (see page 85). Therefore the 1956 prices were based

on a direct relationship index of S,

D = 1.0 expressing the ratio of

price to prime cost.

A much more difficult problem is how to determine the scope
of price-list type-sizes (unite of relation to prices) for semi-
finished rolled products. It appears that a correct solution of

this problem should follow the reasoning given below.
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Proceeding on the assumption that in the case of semifinished
rolled products the principal cost factors are generally propor-
tional to the opersting time of the blooming mill (save for the
amortization costs, which are rather related to calendar time), it
should be assumed that the cost of rolling s ton of a gilven steel
gshould be directly proportional to its rolling time. In practice

¢ this 1s not always true because there may occur deviations connect-
ed with the index of utilization of calendar time, changes in the
consumption of electric power, etc - however in this case these
factors may be overlooked. This is because eny further attempis to
attain a still greater accuracy in computing the relationship be-
tween rolling time and prime cost might only lead to confusion and

the essence of the problem might get lost in the forest of details.

Speaking of the problem of the relationship between rolling
time and prime cost of semifinished rolled products; 1t should be
emphasized that the type-sizes of blooms whose prices are fixed et
diverse levels should comprise cross-sections with the most similar
rolling time per ton. The number of such type-sizes needs not be
equal to thelr catalogued number, because changes in the blooming
coefficient and in speed of rolling (vhich are possible within cer-

tein limits) may cause a number of diverse cross-sections to have

identical (or very similar) rolling time per ton.

Metallurgy employs a concept termed "rolling cycle" which
serves to determine the time necessary for bringing & given plece
under the rollers, rolling it and removing it. Now if the rolling
time per ton of bloems with verying cross-sections is to be identi-
cal, the average rolling cycle for these cross-sections should bve
inversely proportional to the number of pieces of which & ton of

blooms of a given cross-gection is composed.

« 03 -
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Agsuming that all the blooms with diverse cross-sections
have an identical length, it is to be assumed that a given type-
gize comprised in the price 1list should comprise cross-sections
with mutually equal quotients of cross-sectional area and rolling

cycle.

This may be represented by the following formule:
() x aly) = Ty) x aly) = Tol) x aly) = Te(y) x aly)
wheres (;), (5), () = individual catalogue items, by cross-section;
Tc 2 rolling cycle of given cross-section;

Q Z area of given cross-section.

There exists also another criterion for grouping products

within individual price-list type-sizes. This is the theoretical

hourly output of a product, which may be represented by this formulas

P, =3§.¢999-x(}x u, tons/hour

vhere: P, theoretical hourly output of a given product;
T rolling rhythm (in seconds);
G weight of charge (in tons);

u = yield.

(Rolling rhythm stands for the time between 2 corresponding
stages of rolling 2 successive pleces, for example, time between
clamping & bloom, processing it, releasing it, and clamping another

bloom. See K. Filasiewicz, Technologie metali -- zarys hutnictwa

zelaze 1 metali niezelaznych /Technology of Metals -- Qutline of
the Metellurgy of Iron and Nonferrous Metals/, 195%, Mining end

Metallurgical Publishing House, page 266.)

Analogous solutions may be spplied to other forms of semi-
£inished rolled products (billets, plates, and rounded rods for

pipe manufacturing).

- Ok -
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Whether the choice falls on the first or on the second solu-
tion it must in either case be preceded by selecting as standard
one of the blooming or slabbing mille and one of the billet-and-
rod mills, in order to determine the theoretical hourly output or

rolling cycle in the manufacture of various products.

In this case the adoption of mean weighted values for all
such plants in ferrometallurgy as a whole would excessively compli-
cate and distort the relationships among individual price-list
items, especially when the share of individual plants in the total

mass of output would change.

Hence the plants to be considered should be the most modern
ones that have the highest possible share in the output of semi-

finished products of a given type.

In the 1956 price 1list the problem of determining the scope
of type-dimensions has been solved thus: with regard to all square
and rectangular blooms, their prices were differentiated solely ac-

cording to (price-list) groups of steels, regardless of cross-section.

For instance in Group C (21 grades of steel), all nondressed blooms

with square cross-section and & thickness of 120 to 300 mm, and all
nondressed billets of rectangular cross-section which are also pro-
duced in diverse sizes, have & uniform fixed price of 1,590 zlotys
a ton, The dressed blocms are priced in the 1list at 15 zlotys more

per ton.

The situation with regard to plate metal is similar, as there
the prices for the corresponding steel groups are differentiasted
solely depending on whether the plate is cut into pieces of a spe-

cific length or 1s sold in uncut strips. On the other nend it was
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completely overlooked that plate occurs in diverse thickness and

hag 6 different widths.

The prices of square billets were determined at 2 levels for

every steel group (not counting the dressing surcharges):
(2) billets up to 50 mn thick (in 2 catelogue dimensions);
(b) villets 50 to 120 mm thick (10 catalogue dimensions).

With respect to rounded blooms and billets , which the price-
list terms rounded rods for pipe manufacturing, their prices were
differentiated only depending on grade of steel, without consider-
ing that these rods are manufactured in 14 catalogue thicknesses

(from 11 to 300 mm).

It is indubitable that such simplifications considerably
ease the using of the price-list. On the other hand their correct-
ness seems dubious if comsidered from the viewpoint of their in-
fluence on economic accounting. After all it is obvious that the
rolling of a 120-mm thick bloom requires a considerably greater
outlay of labor than in the caese of a 300-mm thick one. Hence the
processing costs per ton of blooms with smaller cross-section sre
higher than per ton of bloams with larger cross-section, If then
a uwniform price be introduced for all blooms in a given steel
group, regardless of cross-section, the steel plant marketing these

blooms to the outside will became more interested in relling the

blooms with the largest cross-section. This cannot but affect the

range and varlety of its output. As a result it may happen that
there will be a scarcity of blooms with smaller cross-secticns
(purchasers will not be supplied adequately) and a glut of blooms

with larger ones.
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Besides there arises the question of the form of the prime

costs of bloom production on which the price should be based.

Let us assume for instance that a given foundry rolls blooms
of varying cross-sections -- from 120 to 300 mm -- partly for its
owvn rolling mills end partly for other foundries. If the price of
the merketed bloams is fixed at the level of the mean prime cost )
the purchasing plant, which is bound to receive mostly the thicker

cross-sections, overpays for them as much as is gained by the de-

livering plant which retains the thinner cross-sections for its own

rolling mill. It would be also worthwhile to note that a steel
plant which includes its thinner bloom cross~sections in its further
production at mean weighted costs thereby artificially reduces the
prime costs of its own finished rolled products, whereas the steel
plant receiving thicker cross-sections at the same price as thinner
ones is bound to increese as much the prime costs of ite finished

rolled products.

The same effects may be caused by determining uniform prices
for a number of sizes of other semifinished rolled products (bil-

lets, slabs, and rounded rods for pipe manufacturing).

As can be concluded fram the above, the price list for 1956
has not solved properly the problem of determining the scope of the
type-sizes of semifinished metellurgical products. In the future
this scope should be so determined that every type-size would com-

prise products with the most similar prime costs.

Following the above discussion of methods for determining
the scope of type-sizes of semifinished rolled products, it is
necessary t0 return to the matter of costs on which the sales prices

of individual type-sizes are based.

-97 -

Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6



Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6

The normally epplied costing pertains to the mean weighted
planned or resultant prime costs for an entire (calculation) group
of semifinished products of a given type, and hence it pertains to
a number of catalogue items. It would seem that the problem would
be simplified if the number and scope of price-list type-sizes were
to be made equal to the number and scope of calculation groups com=~
prising given products -~ this being the case in the 1956 price
list. However this is not so because another problem arises there-
from. The height of the mean weighted unit cost » Do matter vhether
it is of a planned or of a resultant nature, is inseparably related
to a specific share of each of the semifinished products (of di-
verse catalogue dimensions) in a given calculation group. If the
extent of this share changes, which will involve s chaenge in the
mean welghted prime cost, then the price, belng based on the orig-

inal cost, may deviete considerably from the actual prime cost.

The solutions adopted when determining the 1956 price list
have also ignored this problem, although it is of same importance

to econamic accounting.

As noted before, there is not much reliability in the method
of determining the prime costs of individuasl price-list type-sizes
on the basls of the mear weighted prime cost of & calculation group
as & vhole and of estimating this cost according to & specific key
for the given type-sizes, This applies especially to products with
such a wide range and variety of output as rolled products., The
only correct method would seem to be determining the normed (theo-
retically computed) height of unit prime cost of every individual

type-size. This may be carried out as followss
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(1) cost of direct materiels = price of charge X quantity of

charge (returnability of yield);

(2) processing costs = %—-, where X = labor cost plus depart-
t

mental costs per hour of operation of & given plent assembly (at
X+a

Py

if a given type-size requires additional staffing of plant assembly,

continuous operation) (processing costs may also amount %o

where a = cost of additional labor per hour of plant-assembly opersa-
tion plus appropriate additional departmental costs); in this case
labor costs are estimated according to schedule of rates and depart-
mental costs according to the outlay of labor indicated in statis-

tics, Pt = theoretical hourly output of a given type-size;

(3) the additional all-plant costs and marketing costs are

determined according to the generally adopted principles;

(4) unit costs also are decreased by the value of vastes,
ag follows: price of scrap in zlotys per ton x (W - 1 ton), vhere

W = charge in tons.

Let us now pese over to a discussion of the products of cog-
ging mills E;'ee Notg] . In the catalogues, the concept of products
rolled in cogging mills comprises & great variety of prouucts of
diverse shape and size, such as rounded rods, square and flat rods,
hectagonal rods, semiellipsoid and trapezoid rods, circular and
semicirculer bars, equibranchial angle sections, C-sections, T-

sections, I-sections, Z-sections, rails, and diverse other fittings.

([Fote] The neme "cogging mill" derives fram the shape of
the beems -~ part of roller in direct contact with the metal rolled.
In rolling mills with smooth beams the output consists of flat

blooms and universal, thick and thin gsheets., But in rolling mills

- 90 -
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with rollers the beams of which ere grooved out (cogging mills)
the output consiste of rods and fittings of other forms. The
crusher of the blooming type may also be included among cogging
mills in view of the shape of its roller beaums. Hence the differ-
entietion inherent in the name is technologicaelly incorrect but is
used to conform to the universally adopted commercial terminology
according to which semifinished rolled products designed for fur-
ther processing in rolling mills and forges are not included among

the products of cogging mills. See Katalog wyrobow walcowenych

oraz pretow ciagniomych, luszczonych i szlifowanych [_Eatalogue of

Rolled Producte end Drewn, Peeled, end Polished Rods/, 1953,

Polskie Wydawnictwa Gospodarcze Publishing House, page 13.)

The 1956 prices of rolled steel products were thus deter-

nmined: +the starting point was the calculation of the prime costs

of these products according to calculetion groups, upon teking into
account any changes in the prices of charge materials, fuels, sched-
uled rates for electric power, amortization rates, transport rates,
etc. This then served as the basis for determining the mean weighted
prices of calculation groups. The mean welghted prices served, in
turn, for determining the specific sales prices of individual type-

sizes within each calculation group.

These labors also involved the prior review of the relation-
ships among the prices of individusl celculation groups, although

only in a superficisl menner, with attention being devoted only to

an appropriate anreasiné of the prices of the groups camprising

the more lsbor-consuming products.

The question is: is the computing of the mean weighted
prices of calculation groups at all necessary when prepering the
price list? Apparently it is not always necessary.

- 100 =
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If the price of each type-size is determined on the basis
of the normed prime cost (even if through the above cited method),
the computing of mean weighted prices may be discarded. Such prices
would be useful only to the purchasers when they desire to recalcu-
late their plans of supplies according to new prices. Such plans
may be also recalculated according to indexes expressing the ratilo
of old prices to new ones for the most typical (standard) products
in given calculastion groups. However the method applied for deter-
mining the prices of rolled products in 1956 involved the necessity
of being familiar with the mean weighted prices of individual cal=-
culation groups. Hence it was also necessary to examine the cor-
rectness of the relationship among the prices of these products.
Incorrect relationship is, in the case of direct relationship, con-
strued as a disproportion between the prices of 2 and more groups
and the actual prime costs of the production of type-sizes with

the highest specific weight in these groups.

If we overlook any eventual errors in the computing of the
mean weighted prime costs of given calculation groups, these dis-
proportions mway arise in principle only at the exlstence of large
differences among the percentile shares of principel type-dimensions

in these groups. If appropriste measures are not undertaken there

mey arise the danger that the concrete prices of individual type-

sizes, as resulting fram the epplication of the meen weighted group
price, may be determined at an incorrect level, especially when
there are no statistical date pertaining to the percentile share of

individual type-sizes in these groups.

It appears that the examination of mean weighted group prices

should involve not only a study of the carvectness of calculations
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but also a comparison of the evolution of prime costs of group "rep~
resentatives,” or at least a comparison of the quantity of labor re-
quired by the manufacture of principal type-sizes ("representatives"”)
in individusl groups. The last has been made in the course of, not

prior to, the drafting of the price list. .

If during thies examination it were concluded that the produc-
tion structure within individusl calculation groups distorts the
intergroup reletionship, the estimetes should take into account the
percentile shares of individual type-sizes within each group in-
stead of correcting the mean prices of calculation groups as was

the case before.

The breskdown of the mean prices of calculation groups into
prices of diverse types and dimensions of types was made upon taking
into account the outlay of labor (labor consumption) involved in
the menufacture of each type-size. The following parameters were

considereds

(1) hourly productivity for the manufacture of a given type-

size (in tons per hour of plant-sssembly operation);

. {2) the so-called recalculable mmber of workers employed in

the technological process of rolling (in rolling-mill assemblies,

finishing mills, operation meintenance, and auxiliery teams) per

working shiftj
(3) yield in percent.

With these parameters &s the basis, the following fundamental
formula has been esteblished for computing the interrelationship of
the prices of individual sizes and types:
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K = hourly producti#tx of EIB%E mills x yield of finishing mill
= recalculsble” number of workers

After the "K" coefficient was determined for individusl type-sizes,
its reversibllity (Kl) was camputed., This reversibllity may be ac-
cepted as standing for the labor-consuming capacity of the produc-
tion process for these types and dimensions:

"recalculable” number of workers

hourly productivity of rolling mills x yield of finishing
mill

-i.
Kl"K"

Next, out of the products of cogging mills one product with
specific dimensions and profile was selected as the most characters
istic or standard one. It was glven an index of 100 and all other
producte of cogging mills were arranged in relation to it , with the

index R) being determined for each according to this formula:

KlnxlOO

Ry =
X, -

o
where: Kln H Kl index of the given product,

K; = o = K; index of standard product having the index of

In turn, the relaticnship among the prices of individual as-
sortments of rolled products, prices comprised in calculation groups,

was determined as follows.

The lowest Rl index in a given calculation group wes assumed
&t 100 and the R; indexes of the other products in the group were

arranged in relation to it.

This was carried out according to the following formula (by

determining the Ry index of each product in the group):

Ra"ﬁ x 100

R
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wheres Rln % Ry index of given product in the given group

Rl “o H Rl index of product assumed at 100

In this connection it was assumed that the R, index evolves
in direct proportion to the normed processing costs of a given
product. In regard to materiel costs, it was assumed that the cost
of charge material for all products in a given calculation group is
the same, and that it accounts for 80% of the total prime costs of
every cogging-mill product. Proceeding on these assumptions the
ultimate index of the relation of each product in a given calcula-
tion group to the standard product in that group was determined by
meens of the following formulas

1,00¢ + (Ry = 100) x 2

In this way the following values vere co:.puted for, e.g.,
product (profile) X (calculation group):

(a) thickness 16 to 10 mm relationship coefficient 1,192

(v) thickness 20 to 21 mm relationship coefficient 1,146

(c) thickness 22 mm relationship coefficient 1,118

(d) thickness 24 to 30 mm relationship coefficient 1,100

{contractual data)

The problem is now how to determine the specific prices
(expressed in zlotys per ton) of individual sizes of Product X
upon being femilier with its mean cost (and hence also mean price)

and with the above cited reletionship coefficients.

Tt 4s to be kept in mind that Product (profile) X is manu-
factured not only in varying thickness but also from verious grades

of steel which are included in several different price-list groups.
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Hence, first of all, it is necessary to compute, or -- in
the event of the absence of aeppropriate statistical data -- esti-
mate the mean price of the basic price-list Group (of steel grades)

A,

Let us therefore assume that the mean price of Profile X
amounted to 2,250 zlotys a ton, and that in the A Group of steels

in the price 1list that Profile was listed at 2,188 zlotys a ton.

Thereupon, with the help of statistical data or estimates,
it is necessary to determine the percentile share of each thickness
of Profile X in the total tonnage of the output of Product X from
the grades of steel comprised in the price-list Group A. The
existence of such statistics would stagger the imagination. There-
fore there is nothing surprising in that these magnitudes have to

be merely estimated.

Let us further assume -- in our given example -- that the
share of individual thicknesses of Profile X in the total tonnage
of its output from the steels camprised in price list Group A is
appraised on the basis of the following estimate:

{a) thickness 16 to 19 mm 20%

(b) thickness 20 to 21 mm 30%

(c) thickness 22 mm 10%

(d) thickness 24 to 30 mm 4o

Total 1006

Therefore the subsequent calculations would be as follows:
{a) 1,192 x 20 = 23,840
(b) 1,146 x 30 = 34,380

(c) 1,118 x 10 = 11,180
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{a) 1,000 x ko = 40,000

Total 109,400 points, which corresponds to the value

2,188 zlotys x 100 3 218,800 zlotye.
Therefore, 1 point = 2 zlotys.

Accordingly the price of a ton of Profile X in price list
Group A will amount to:

(a) thickness 16-19 mm 1,192 x 2 zlotys = 2,38k zlotys

{b) thickness 20-21 mm 1,146 x 2 zlotys = 2,292 zlotys

(c) thickness 22 mm 1,118 x 2 zlotys = 2,236 zlotys

(a) thickness 2L-30 rm 1,100 x 2 zlotys = 2,000 zlotys

There arises the gquestion: how to determine the prices of
individual dimensions (thickeesses) in the other price 1ist groups

of steels?

The 1956 price list did it in a very simplified mannerj
first by determining the indexes of relationship among steel groups,

248

CtA = 104.25:100
D:A = 106,403100
EiA T 117.00:100
GiA = 122,35:100

etc.

These indexes correspond approximately to the relationships
among the menufacturing costs of diverse grades of steel comprised

in these groups.

Upon multiplying the prices of {ndividual type-sizes of

Group A by these indexes of relationship it was possible to determine

- 106 »
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the 1956 1ist prices of the corresponding type-sizes in the other

price-list groups of steels.

This, of course, is not quite correct because the processing
costs of a specific type~size made of higher-grade steel do not
necessarily increase in direct proportion to the increase in charge
costs. Frequently these processing costs may remain at an identicel,

unchanged level.

As can be concluded from the above, the methods applied for
determining the prices of cogging mill producte in 1956 have been
very lasbor consuming and not wholly consistent. This was because

of the excessive pumber of estimates and simplifying assumptiowvs,

aside from the overly complicated calculations of certain velues.

Ag vas emphssized before, the prices of individual type-sizes
should be so determined as to be directly proportianal to.t.hexr
menufacturing costs. This is to avert a _sitununn in which the
sales prices of the more expensive and labor camsuuing type-sises
would not be commensurately higher and, as a resuit, the proﬂt'oi‘
the steel plant would be reduced. It is clear that in such a case
the steel plant would curtail as much as pouibic its output of
certain profiles and sizes in favor of others, and the purcims:!.ng
plant, in order to avoid stoppages in its opersiious, wnuld have
to accept substitute profiles of greater size. As & result there
would occur a decrease in the labor productivit.y of the purchasing
plant and an increase in the labor conmsumption of its products;
also consumption of metals and the material costs would both rise.
This phenomenon has recurred very frequently in the machine build-
ing industry, and 1t mey be ascumed that it has been caused by,
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emong others, the improper relationships of prices within individual

groups of metallurgical products.

Excessively high prices of certain profiles and sizes -= snd
eventually grades of steel -~ also are unfavorable because they
lessen the interest of steel plants in manufacturing other, cheaper

profiles and sizes.

Now the metlicd syplied in determining the 1956 prices of
rolled products does not insure the obviating of certain dispro-
vortions between the evolution of prices and prime costs of indi-
vidual type-sizes. Nonetheless the use of this method slgnifies
tremendous progress campared with the preceding years when -- owing
to the absence of any special concept -- the relationships among
prices within individual groups of metallurglcal products were the

result of mere arbitrary decisions.

The concrete (although secendary) advantages which the ap-
plication of this new method brought to ferrametallurgy consicts
in that the determinatlon of prices was accompanied by the examina-
tlon or reanalysis of the hourly productivity of mill assemblies and
the labor-consuming capacity of diverse rolled profiles and sizes
in a number of steel plants, There is not a grain of doubt that
the data thus obtained would be very suitable for production-
Pplanning purposes and for the distribution of output targets among
individual plants.

It appears that in the future the following postulates should
be adopted for determining the prices of rolled products,

Considering that the ferrometalliurgical industry does not
Plan nor break down the manufacturing costs of the:iindkvfdual

tlw.
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profiles of rolled products in all the list-priced sizes and groups
of steels, neither planned nor resultent calculations can be ene
ployed in price determination. Instemd it is necessary to formulate
normed calculatlons for standard sizes ("representatives") in indi-
vidual profiles, for each of the brice list steel groups from which
they are manufactured. In this connection use might be made of the
method described in the section on the Prices of semifinished rolled
products.

After the prime costs and prices of the so-called "represen-
tatives" are calculated, the prices of the other sizes may be cor-

respondingly related, assuming thats

(1) the charge costs for diverse sizes of a given profile in
a given group of steels stand at the same level (in zlotys per tom)
as the costs of the "representative" of that group, provided that
‘the yield be expressed by the same percentage; at a change in yleld

the charge costs should be commensurately revisedj

(2) the processing costs of individusl sizes of a given pro-
file 1in a given group of steels evolve, in relaticn to the process-
ing costs of the "representative" of that group, in direct propor-

tion to the indexes of lasbor-consuming capacity.

Hence in this case use may be made of the R, indexes whose
method of calculation hes been cited previcusly.

In this way it will be possible to avold the irregularities
ensuing from the excessive number of estimates entailed in the
method adopted for determining prices for 1956. )

It appears that the paramount error made during the deter-
mining of the 1956 prices of rolled products (and also the error

- 109 =
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from which the other, smaller errors ensued) was the attempt to base
the prices of individual type-sizes on the mean welghted prices of
calculation groups in spite of the total ignorance of the assort-
ment structure within these groups. In this connection 1t wes overe
looked that any errors in estimates (not always avoldable) that re-
sult in errors in the reletionships determined among the prices of
individual products cause the verisimilitude of the mean weighted
prices per celevlation group to be very doubtful. Hence there may
even arise cnother denger consisting in that, contrary to the postu-
lates adopted, the total value of the output of rolling mills as
calculated in ssles prices mey differ considerably from the sum
total of the prime costs of that output. Therefore;as it appears,
in the future the determination of prices should be based on the
normed costs of individusl type-sizes and not on the mean weighted

prime costs of celculation groups.

As noted before the releting of prices to the theoretical

weight of product is another important problem, and this pertains
not only to metellurgy but also to other branches of indusiry, such

as the papermeking industry.

The 1956 price list introduced for the first time the prin-
ciple of the breakdown -- with respect to certain products of cog-
ging mills -~ of the deliveries from purveyor to receliver on the
basis of the actually delivered linear meters of these products as
calculated in terms of the price~listed theoretical weights. Such

products include, emong others:
(a) Cesections 200 to 300 mm highj

(b) I-gsections 200 to 550 mm highj
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(c) engle sections with arms 150 and more mm wide;

(d) rail sectioms for portal conveyorsp
(e) railroad rail sections 115 and more mm highj
(f) tramvay rail sections.

Prior to this, when, for instance, & purchaser needed 10 km
of narrcwegroove {160 W) tramway rails and ordered 525 t (as per
catalogue), he actually received 525 t of rails but their length
totaled only 9.6 km. This was because the steel Plant found it
more profitable to roll the rails at an upward thickness clearance,
because this was less lebor consuming, while the purchasing plant

had to pay for the actual weight of the goods delivered.

Or if a purchasing plant plens to lay, for Instance, 5 km
of tremway track, although it has exhausted the funds assigned to
it in the investment plan project for the purchase of rails , it
will be able to use the recelved rails to lay a track 200 m shorter
than planned. Therefore the material plan of the related invest-
ments could not be fulfilled, because the purchasing plant exhausted

concurrently the rail tonnage assigned to it.

Such practices on the part of the steel plants not only
exerted an adverse influence on the fulfillment of the investment
Plan but also contributed to the wasting of steel in the nstional

economy .

Let ug assume that the clearance for a linear meter of reil
amounts to 13%. If the plus clearance be sbandoned in fawor of the
minus one, 6% of steel could be saved. This would mean tist the
quantity of sieel assigned for menufacturing 100,000 t of rails

- 1ll -

Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6



Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6

would suffice for rolling an additional quantity of rails sufficing

for laying an additional 60 km of track.

The new principle adopted in the 1956 price list will un~
doubtedly influence a reduction in the weight of the rolled rails
and sections down to the 1limits of the "minus” clearance (permitted
by the standards). Otherwise if in 1956 s steel plant delivers to
the purchasing plant 525 t of 160 W rail, having an over-all length
of 9.6 km instead of 10 km, it will be paid for only 504 t, and
thus it will sustain a loss. Furthermore only 50k t will be
credited to its fulfillment of the value of output, and this will
affect the bonuses received by the steel plant management for im-

Plementing the plan of output by value.

There 1s not any doubt that the principle of camputing the
velue of rells and sections according to their theoretical weight
will be an important econamic incentive for a more efficacious

utilization of steel in national economy.

It needs only to be considered whether this principle could

not also be gradually epplied to the other rolled products.

There exists a price 1ist in which the principle of com~
puting the value of production according to theoretical weight has
already been applied to all products concerned. This is the price
1ist of steel structures. However in this case the problem was not
to save metal (the cambined total weight of the Polish-produced
structures is much more lower than the corresponding weight of
the Polish-produced reils and sections) but to safeguard the nonsur-
pessing of the planned (in estimates) quotas of funds assigned for

the purchase of steel structures. However a close cbservance of

Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6



Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6

this principle might lead to adverse economic consequences, For
instance the producers who do not have in gtock steel sectlons of
sufficient thinness would have to postpone manufacture of ateel
structures until such time when the steel plants deliver to them
the necessary type-sizes. Hence an arbitrary solution wes decided

upon. Producers of steel structures may invoice them according to

actual weight, provided it does not exceed 3% of the theoretical

welght of structures, Whenever actual weight exceeds by 3%, the
delivery is involced according to theoretical weight increased by
3%, To avoid having to make any subsequent corrections, the value
of the structures is plenned in the estimates according to theo=-

retical weight increased by a 3% allowance.

However this solution is not adequate in every case. The
producer may continue to avoid menufacturing structures from sec-
tions or sheets with dimensions that might cause the structures
to surpass the theoretical weight by more than 3%, Therefore the
price list contains an additional clause permitting the producer,
in exceptional and especially well-founded cases, to sign & contract
with the purchaser -- subject to approval by the minister to whom
the purchaser is subordinate -- for delivering and invoicing steel
structures according to actual weight even when it is more than 3%

higher than theoretical weight.

Aside from the previously mentioned surcharges for metale
lurgical certification and technical reception, the price lists of
rolled products also include surcherges for "unsuitability,” ace
curate rolling, specified length, standardization, softening, end
delivery in quentities below the minimum prescribed noxm. -

Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6



Sanitized Copy Approved for Release 2010/09/14 : CIA»RDP81-O1043R00090014007»6

The introduction of surcharges for "unsuitability" purports
to reduce and eventually to eliminate the demand for products of
this sort. This 18 because & reduction in the scope of the rolled
profiles and sizes is ome of the most effective ways of raising
labor productivity in rolling mills, Hence any profiles and sizes
not mentioned in the prescribed programs of rolling and catalogues
are regarded as "unsuitable" products. The surcharge for "unsuite
abllity" is thus of «c cxplicitly prohibitive nature, It is ‘thereby
expected that the purchasers » desirous of reducing their prive
costs, would attempt to modify the designs of their products so
as to avoid having to plece orders Tor "unsuitable" rav materisl

Pproducts .

A prohibitive trait can be also discerned in the surcharge
for the delivery of quantities smaller than the minimum prescribved
ones. The purpose of this surcharge is to protect the steel plants
from receiving an excessive number of petty orders that would dige
organize its production. Clients for small quantities of products
should acquire them fram the stores of the Sales Bureaus of the
Central Board for Steel Merketing, and not from steel Plants., These
stores, by accumulaeting orders placed by a mmber of purchasers,
are able to order the products from the steel plants in quantities
great emough to meke the surcharge inapplicable. In this case
every purchaser who places orders with the said stores pays the
regular price plus only 3% as the store profit margin wheress if
beloveninimun quantities are ordered directly from & steel plant,
the purchaser has to pay the following surcharges:

up to 50% of the ncrm 10%
less than 50 and up to 25% of the norm 20%
less than 25% of the norm 50%

- 11k «
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It is only in the exceptionel cases when a store cannot ac-
cumulate a sufficient number of orders that the purchaser is sur-
charged for the small quantity. However such cases occur only
whenever it is a matter of a particularly "unsuitable" or special
profile or size or when it is necessary to make an exceptional dee

livery.

The other surcharges (for specified length, accurate roll-
ing, stendardization, and softening) make it possible for the steel
plants to defray the costs caused by the additional requirements
posed by the purchasing plants. Nenetheless they also are of a

prohibitive nature, especially the surcharges for specified length.

By demending products of & specified length the purchsser
can be sure of reducing its own materisl costs because then the
quantity of wastes is smaller. This can be easily illustrated by

the following example.

Plant X employs in its production process » aslde from other
rolled sections, flat rods with a thickness of 6 mn, width of 50 mm,
and length of 4 m, in a quantity totaling 800 t annueliy. If an
order placed by Plant X does not mention a specififed length but
merely mentions rods with limited dimensions (# to 6 m) no surs
charge will be required. However Plant X would thes havo s great
number of wastes (flat rod trimmings up to 2 m by length, which

may total, for instance, 200 and more tons).

If specified lengths are ordered -- with & tolerance of up
to 75 mm -- the amount of wastes will decline considerably and

Plant X will reduce its material costs.
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On the scale of the machine bullding industry as a whole,

such savings could be expressed in tens of millione of zlotys.

On the other hand, elthough it is to be expected thet steel
plants meet with definite difficulties when cutting rolled sections
into specific dimensions, they must take into account the shrinkage
of me:r;al at various temperatures, and they must make sure of the
proper profile dimensions and length of the bloaus used as charge
in rolling mills, etc. All this not only causes additional cests -
to steel plants but also restricts the productive capacity of their
rolling mills, which, in principle, would be much nore hamful to
nationel economy than the appearance of an additional smount of
wastes in the processing industries. This 4o because these wustes
may be utilized in secondary production in situ or in the other
plents of the major or minor industry, vhereas if the produciive -
capaclty of rolling mills is-reduced, national econauy will receive
a smeller amount of rolled products, end this will among others also
curtail the possibilities for an increase in the output of the ma-

chine building industry.

Surcharges for specified length, which in certain cases

amount t0 &s much as 20 and more percent of the regular price of
a given rolled section, discournge the purciasers from s t00 in-

petuous and unpremeditated placing of orders.

Surcharges for accurate rolling apply vhenewer & purchaser
demands that certain rolled products be menufectured at smsller
clearances of the dimensions of profile or thickness tdan provided
by the prescribed stendards. These clesrsnces are foreseen chiefly
because when a rolled product 3s cooling it also shrinks, and the
exact extent of that shrinksge is difficult to estimate, because it

- 116 -
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hinges on the temperature of the metal at the moment when it passes
through the rollers (a tempersture that, as is lmown, fluctuates).
Besides the extent of clearances is also affected by the extent of

the depreciation of rollers and their attechments.

The prescribed standards provide for specific clearance
1imits for rolled products as justified by objective considerations.
On the other hand, if a steel plant bas to execute rolled products
with clearances smaller than prescribed by the standards, it is
posed by & very difficult task and hence it sustains additional

losses.

4, Other Rolled Products

General characteristics of slebbing=mill products. De-

termining the prices of slabbing-mill products. Relation=-

ships among prices of products rolled from diverse materials.

This section uses the prices of the products of slabbing
mills as the example of the previously unmentioned problem of re-
lationships emong the prices of similar products made from different
raw meterials. This section will also descrive the most character-
istic errors committed during price determination end the comse-

quences of these errors.

In addition to cogging mills, slabbing mills also account
for s considerable share in the plastic processing of steel. Mills
of this type serve to manufacture slabs, plates, thick, thin, and

stendard sheets, and colderolled strips.

The thickness of these products is variegated. For slabs

the thickness ranges from 60 to 200 mm, for standard sheets from

-ll"(-
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5 to 40 mm, for thick sheets fram 5 to 60 mm, for thin sheets from

0.24 to 4.5 mm, and for cold-rolled strips from 0.10 to 4.0 m.

The divergences in the widths of these products also are

conslderable.

The dats pertaining to the multiplicity of the products of
slabbing mills reveal clearly the great difficulties involved in

determining the prices of these products.

Various methods have been adopted for determining the 1956

prices of individual products of slabbing mills.

The prices of slabs and sheets were determined according to
principles analogous to those applied to square bloous and other

semifinished rolled products described in the preceding section.

In the cese of sheets a noteworthy fact is that every price-
list item comprises a considerable number of catalogue sizes
(thicknesses and widths). For instance the first-ranking item in
the price list of universal sheets (2,206 zlotys a ton) comprises
48 catalogue type-sizes made from 3 grades of steel representing
2 price~list groups of steels. Such an approach evokes reserva-

tions.

It is certain that the manufacturing costs of such a great
number of catalogue type-sizes will deviate considersbly fram each
other. If & uniform price be fixed for all these type-sizes the
differences in the profitebility of the production of specific
type-sizes will impel the steel plants to concentrate their pro-
duction chiefly on the more profitsble type-sizes of sheets. This
mey result in s situation in which the purchasing plants will be
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compelled elther to wait months for sheets of e specific thickness
or to accept vhatever sheets are offered to them by the steel plants
(provided of course that they are suitsble). As a result a steel
structure which was 10 weigh 200 t according to theoretical weight,
would actually weigh 205 and more tons. This of course leads to

squandering of steel.

As 1s known, some steel plants have stocks of certain types
of sheets which cannot find purchasers, vwhereas other types are in
a very great demend. It is also known thet purchasers msy obtain
certain type-sizes of sheets with greater ease than others even if
all these type-sizes were comprised together in a single price list
item. Among the various reasons for this phenameno.a the undoubtedly

major one is that the uniform price of type-sizes having varying

prime costs is not fevorable to the fulfillment of plans of the

range and variety and output nor to a proper supplying of purchasers

with the products they need.

The prices of individual sizes of sheets were differentiated
depending on the grade of steel from which they were rolled. The
subgrouping of steel grades in the price list of sheets does not,
however, correspond to thelr subgrouping in the price list of cast
pteel. Owing to this discrepancy between the 2 price lists of fer-
rometallurgical products there occur such irregularities as, for
instence, the fact that the price of a 10-mm sheet, whether made
from the "x" or the "8t O 5" steel grade, is the seme, namely,
2,233 zlotys e ton, whereas the price of Grade "x" cast steel in-
gots amounts to 1,350 zlotys a ton, and the price of Grade "St O s"

cast steel ingots 1s 1,430 zlotys a ton.
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A similar difference occurs also between prices of plate (a
semifinished product made from both grades of steel), although plate

constitutes charge materlal for thick-sheet rolling mills.

All these discrepancles, and meny more, ensue chiefly from
the circumstance that the problem of interrelating the sheet prices
hes not been properly solved. This is because the determination of
sheet prices was based on the mean welghted production costs of ase
sortment groups, while the relationshipe emong prices within in-
dividual price-list items were worked out on the basis of insuffi-
clently reanalyzed empirical indexes (pertaining to the ylelds and
labor~consumption of the production of individual type-sizes of
sheets), or were merely estimated. In the future the prices of

rolled sheets should be determined differently.

First of all it is necessary -- it appears -- to increase
the numbér of items in the sheet price list. No single item should
camprise such a great number of type-sizes as at present. At such
an approach it may be succeeded in approximeting the prices of in-
dividusl type-sizes to their prime costs. In this connection use

might be made of the same method (see page 110) as the one applied

for the products of cogging mills (in spite of some difference be-

tween the technologies of production in both types of mills).

A similar method might be also applied when determining the

prices of cold-rolled strips.

The 1956 prices of cold-rolled strips have been determined
by the same method as the prices of the products of cogging mills.
Therefore it is unnecessary to describe here the mistakes involved
in determining these prices as they have slready been described in
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the preceding section. However it is to be emphasized that in
spite of these mistakes, the prices of cold-rolled strips have
been determined much more correctly than the prices of rolled
sheets, because the method epplied for determining the prices of
cold-rolled strips and cogging-mill products certeinly comstitutes
considerable progress campared with the previously used methods.
However the same cannot be said of the method used in pricing
rolled sheets and, besides, that method cannot be perfected and

should in genersl be abandoned.

The determining of sheet prices should entail an examination
of the correctuness of the relationships among the prices of sheeis
made from differing kinds of raw material. Far instance a zinc
sheet of a definite thickness should not cost less than a galvanized
sheet of seme thickness. White (gelvenized-tin) sheet should not

be cheaper than a galvanized-zinc sheet of seme thickness. Unfor-

tunately a mistake of Just this sort was made in the 1956 price

1ist where galvanized~tin sheets 0.50 mm thick, of C Steel Grade,
ere priced at a lower level than galvanized-zinc flat sheets of
same thickness. Such en error had to arise owing to mechanical ap=-
plication of the principle of making the price equal to prime cost.
If galvenized-tin sheets are menufactured in the more modern plant
assemblies than gelvanizedwzinc sheets are, then even if the price
of tin is much higher than the price of zinc, 1t may be found that
the prime costs of the galvanized-zinc sheets of seme thickness are
higher. The method applied in determining sheet prices may give
rise to relationships among the prices of various products that do
not concur with the utile value of these products and arve unjusti-

fied from the econamic viewpoint considered.
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It becomes thus clear thet the mere proper interrelating of
the prices of raw materials is not in itself sufficient for insuring
& proper relationship among the prices of the products made from
these materials, Furthermore 1t is to be noted that the degree of
labor consumption required by individual products should be properly
expressed. If, for instence, 2 types of Products mey be manufactured
in identical plant assemblies within a single production enterprise
but for various reasons are actually manufactured in different en-
terprises with differing prime costs of production, the normed prime
cost of the standard plant should be adopted as the basis for deter-
nining the prices of both kinds of products. In this connection the
normed labor costs and departmental costs should be calculated in
the same way as when both these types of products are nanufactured

in the same plant assembly.

The application of this principle for determining sheet prices
creates the conditions for avoiding the above described errors » and
moreover then the interrelationship of the prices of the materials
used for manufacturing these sheete vill be fully expressed in the

level of the prices of the finished products.

2. Steel Pipes

General characteristics of Pipe grades. Methods for
determining pipe prices.

The prices of steel pipes differ fram the prices of other
metellurgical products in that they pertain not to weight of Proe
duct but to its length as expressed in meters at the Proper wall
thickness and pipe diemeter. The pipe price 1ist also specifies
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the theoretical weight of individual pipe grades used as the basis

on which to calculate pipe length for invoicing purposes.

Pipe prices constltute the simplest end -- 1t appears =--
most glaring example of the sdverse effects of determining prices
on the basis of the mean weighted prime cost of an entire group of

products.

Steel pipes are divided into 2 principal kinds: seamless

pipes and welded pipes.

The 2 kinds differ from each other chiefly in the methods
by which they are manufactured. Seamless pipes are manufactured
in tubing mills by means of hot or cold drawing. Welded pipes are
menufactured by means of heating together or welding properly pre-

pared strips of sheets.

In addition the following types of pipes are distinguished:
light (gas) and heavy (steam), threaded and smooth, flared end
flanged, long-distance and precision conducting, boiler pipes,

drilling pipes, well pipes, etc.

The pipe price list has, like refractory materials price
list, a practical purpose. Instead of specifying the grades of
steel fram which the individual types of piping are made, it in-
dicates the purpose for which a given pipe type is applicable.

This is doubtless a great aid to the purchaser. Moreover the steel
pipe catalogue is arranged in the saume way, and there is practically
hardly any difference between the nomenclature used in the price

1ist and that used in the catalogue.

The method of determining pipe prices adcpted for 1956 is

distinguished by its tremendous simplicity. It emsues from the

following postulates.
- 123 =
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(1) Every kind and type of steel pipe is represented in di-
verse diemeters, and each of these diameters may pertain to e dif-
Perent wall thicknessy hence the price of & ton of pipe having a

given diesmeter should be uniform regardless of wall thickness.

(2) The height of pipe prices should correspond to their

planned prime costs.

(3) Uniform prime costs =- to be used as the basis for de-
termining pipe prices =- should be calculated for all the dlameters

of a given kind and type of pipe.

(4) Pipe prices should be calculated in relation to a linear
meter of the given kind and type of pipe having a specific diameter
and wall thickness; in this conjunction, these prices are to equal
the mathematicel product of the price of one kg of the pipe multi-
plied by the weight of the linear nmeter (as expressed in kg) proper

for the given wall thickness.

Let us assume for instance that the uniform prime cost of
an electrically welded steel pipe with an outside diameter of 26 mm
amounts to 5,000 zlotys & ton, and hence the cost of one kg of that

pipe equals 5 zlotys.

According to the above mentioned principles, the price of
one kg of that pipe should equal 5 zlotys and the price of one
1inesr meter of thet pipe, which hes a wall thickness of 2.6 mm,
should equal T.50 zlotys, considering that 5 zlotys/kg x 1,500 kg/m
7.50 zlotys/m, the 1,500 kg/m being the weight of such pipe with a

wall thickness of 2.6 mm.
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As mentioned before the unusual simplicity of this method
would seem to be its great merit, especialiy as the determination
of planned prime costs does not either involve any difficulties be-
cause calculation groupe pertain Just to individual dismeters of

the appropriate kinds and types of pipe.

Actually, hovever, this wethod entails such far-reaching
oversimplifications that it vholly distorts the correctness of

price relationship among individusl price 1ist ftems.

This $s because if, for exmuple, the prime coet of e ton of
an electrically velded pipe vith ar outside dismeter of 26 m s
uniforu regardless of vall thickness (0.8 to 2.6 mn), an obvious
error is thereby coumitted. After all electrically velded pipes
are pade of sheet metal, and the prices of sheet metal differ de-
pending on its thickness. For instance & 0.8« aheet zade from
Grede B G0 steel costs 3,618 slotys a ton, vhile & 2.G«um sheet.
made frou the same steel costs 3,298 sltoys a tou. Besides the
length of a ton of the pipe with a wall thickness of 6.8 - vould
be 3 times se greset as the length of e ton of same pipe vith o
wall thickness of 2.6 mm. Tharefore, in the former case, the cost

of electrical welding will be 3 tiues as high as ir the latter.

The prize costs at Pipes {0 ﬁhm to their dtaneters auly)
are hence nean veighted coets and thefir beight depends lsrgely on
the retio of pipes vith thinoer valls to pipes vith thicker vells
in the total cutput of pipes of a given dlaueter.

If the prices of welded pipes be determined oo the dasis of
these costs it may be found that & Stesl plant sustains losses vhen
mepufacturing pipes with thinner valls, whereas it will draw high

.125 .
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profits from manufacturing pipes with thicker walls. Such a pricing
arrangement would obscure the actual picture of the achievements of
the plant and it might affect adversely the fulfillment of the plans
of range and variety of output. Desiring to avold losses, the
steel plant would avoid manufacturing thinner-walled pipes, and

the purchasing plants would meet with great difficulties in ob~-

taining such pipes.

It is also to be emphasized that the planned mean weighted

. L]
prime cost of a celeulation group cannot sexrve as the basis for de=-

termining the sales price. Therefore it is necessary to determine
the normed prime cost of the production of individual assortments

comprised within a given marketable output group.

The above described problem pertains to all pipes, including
seamless ones, although in the case of the latter the errors of the

current method are not as glaring as 4in the case of welded pipes.

6. Ferroalloys

General characteristics of ferroalloys. Determining
the prices of ferroalloys and their interrelationship.

Prices of ferroalloys versus prices of refined steels.

In certain éues specific thus are interchangeeable
and the relationship between their utile values i3 easy to estabe-
1ish., Hence it would seem that all conditions u-e provided for
detez;ninmg the prices of such products according to the principles
of equivalent relationship. However sometimes ecamomic cansidera-
tions meke it necessary to use the principles of direct relation-

ship when determining the prices of such interchangeable preducts.
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This takes place when determining the prices of, among others,

ferroalloys.

The term "fei'roalloye" 1s generally applied to those alloys
of iron with other metallic and nommetallic elements in which these
elements are more greatly 'repreaented in percentage than in diverse
kinds of steels, Considering that ferroalloys are used nearly ex~
clusively ns alloy admixtures to charges in steel plants in order
to insure the desired chemical composition of steel or to remove

harmful aduixtures, the group of ferroalloys includes also certain

other alloys of metals with nonmetals used for similar purposes.

The principsl types of ferroalloys include: Tferromanganese
(Fe - Mn), ferromolybdenum (Fe -- Mo), ferrotungsten (Fe -- W),
ferrotitaniun (Fe -- T1), ferrochromium (Fe -- Cr), ferrozirconium
(Fe »- Zr), ferrovanadﬁn (Fe -- V), ferronickel (Fe -- Ni), ferro-
silicon (Fe -- S1), ‘i"errophbsphorus (Fe -~ P), and silicon-

mengenese, siliconecalcium, etc,

Some of these ferroalloys are manufactured in Poland fram
domestic raw materials , others from imported raw materials, and

the remsinder exclusively from imports.

Under these conditions the selection of a proper method for
determining the prices of ferroalloys is quite a difficult task.
It appears no single method can be used for determining the prices

of all types of ferroalloys.

The prices of ferrcalloys menufactured from demestiic raw
materials, such as ferrosilicon or silicon-calcium, should in prin-
ciple be based on prime costsy in this connection, the interrels-

ting of the prices of ferrosilicons with varying contents of silicon

.lz{-
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or siliconecalcium with verying contents of calcium and silicon,
should be based on the Previcusly described direct relationship.
In this wey, for instance, the price of ferrosilicon with a higher
content of silicon will be higher because the related prime cost
is also higher (we refer here, of course, to the production costs
of the standard plant), The use of the mean welghted prime cost
of the ferrosilicon might backfire here in view of the differences

in the technological equipment of individual plants.

The same pertains to calcium-silicon, where the prime cost

of production is lower at a lower content of calcium and vice verss.

Is it correct to determine the prices of these ferroalloys
on the basis of the principle of direct relationship, that is, in
a directly proportional ratio to their prime costs? It nay be obe
Jected that the utile value of ferrosilicon alloy with s content
of, e.g., 75% of 51 does not evolve in the same relation to the
utile value of a ferrosilicen alloy with 85% of S1i as do the prime

costs of both these ferroalloys.

In this connection the prime cost of the production of a
given grade of steel depends also on the type of the ferrosilicon
alloys (and its content of 51) used as alloy admixture to charge,
In the former case, a somevhat greater (by sbout 10%) amount of

ferrosilicon has to be used, but its price will still smount to

less than 1/2 of the price of the fermosilicon with an 85% content

of Si.

This appears right and proper. Ferrosilicon alloys with
differing contents of S{ are mutually replaceable. From the vieww
point of the interests of the natiopal econamy, steel plants should
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therefore use the ferrosilicon alloys whose production and utili-

zation are cheaper. Let us illustrate this by an example.

Let us assume that the prices of ferrosilicon alloys with
75% and 85% contents of 51 are ebout equal to their prime costs
of production. The production of a specific quantity of molten
steel requires that cast steel be admixed with 170 t of the
silicon contained in the ferrosilicon alloys for.technological
reasons. In order to furnish the steel with that amount of sili-
con it is necessary to consume either 200 t of a ferrosilicon alloy
with an 85% content of silicon or about 227 t of the alloy with a
75% content of the same. The manufacture of these quantities of

ferroalloys will cost national economy:

(2) in the former cases 200 t x 9,445 zlotys a tan

1,889,000 zlotys;

(b) in the latter case: 227 t x 4,000 zlotys a ton -

908,000 zlotys.

If the priée of these ferroalloys corresponds to thelr prime
costs, the purchasers, being desirous of reducing their own prime

costs of production, will try to use more of the alloy with a 5%

content of Si because this will be more profitable to them. It

is also simultaneously profitable to pational economy .

Tt appears that this problem has much greater implications
and that the above cited solution may also be applied toward other
kinds of mutually replacesble supply goods manufactured from do-

mestic raw materials.
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However here a very vital circumstance should be mentioned;
nemely, does the purchasing plant when placing its orders have
full freedom in selecting meterials? If this is not the cese and
the purchaser is campelled to take only the products that are
offered to him, the adoption of the principles of direct relatione
ship for determining the prices of replaceable materials would not
yield positive advantages to national econamy end might even cause
it to sustein considerable losses because then the producer would
offer a quite accidental range of output without considering pro-
duction costs as the height of the price would assure him in every
case of the profitability of producing these goods. The purchaser,

‘ on the other hand, having no choice but to accept the materials
offered to him, would sustain fluctuations in his prime costs and
profitebility of production -~ depending on the kind of delivery
he receives.\ It is clear that such a situation would comtribute
to a senseless squandering of means of production in national

\

ecanomy .

Hence it appears that so far as replaceable materials are
concerned, when the purchaser lacks complete freedom of choilce,
the price of the material should be determined according to the
principles of equivalent relationship. Thereupon the purchaser
will not sustain avoidable losses and the purveyor will become
intereated in manufacturing producte whose prime cosis are minimal

and utile values meximal.

To {llustrate this theeis, let us proceed on the following

abstract assumption.

A producer manufactures only 3 kinds of ferrosilicon 8lloy ==

A, B, and C, In this comnection, the purchaser must accept the kind
offered to him because he will not receive any other.

« 130 =
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The prime cost of ferrosilicon alloy A 1s 3,000 zlotys per ton.
The prime cost of ferrosilicon alloy B is 4,000 zlotys per ton.

The prime cost of ferrosilicon alloy C is 10,000 zlotys per ton.
The ratio of the utile values of these alloys is as followss A:B3C =

1:1.5:2.

If the prices of these ferroelloys be determined on the basis
of direct relationship, at a Sp (direct relationship index) equal

to 1,0, these prices will be:

Alloy A -- 3,000 zlotys per ton
Alloy B ~-- 14,000 zlotys per ton

Alloy C == 10,000 glotys per ton

On the other hand, if these prices be determined on the basis

of equivalent relationship, when Sg (equivalent relationship index)

equals 1.0, and with the price of flloy B adopted as the basis for

the reletionship (PC value), the interrelationship will be differ-
ent. If the price of Alloy B be fixed at 4,000 zlotys & ton, the
price of Alloy A will be 2,666 zlotys a ton and that of Alloy C --

5,333 glotys a tom.

While in the former case (prices determined on the basin of
ddrect relationship) the producer has no interest in manufacturing
a specific ferrosilicon alloy, in the latter case (prices determined
on the basis of equivelent relatiomship), he will concentrate chiefly
(if not solely) on manufecturing Alloy B because its utile value is
the highest and the ratio of its cost to its price is the moat fa=~

vorable.
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As cen be concluded from the above, the selection of the
form of relationship on the basis of which the prices of mutually
replaceable materials are to be determined must be preceded by
deciding who should have a greater influence on defining the range

and varlety of output -- the producer or the purchaser,

If a producer must absolutely execute the orders placed
with him by purchasers and draft his output plan in consonance
with their demends, the principles of direct relationship must be
applied when determining prices. In this way the purchasers will
ve inclined to place orders for the lowest priced materials (whose
prime costs are lowest also) with the highest utile value. If
however the purchaser has but & very limited influence on the
range and variety of the producer's output, the sole correct so-
lution is to apply the principles of equivalent relationship for

determining the prices of mutuslly replaceable materials.

Hence the Jjustice of the one or the other method applied for
determining the prices of ferroalloys produced from domestic raw
materials depends on the justice of the decision that the orders
placed by the purchasers exert the principal influence on the range

and variety of the output of these alloys.

The prices of the ferroalloys deriving from imported raw ma-
terials may also be determined et a level corresponding to their
prime costs. This ie unnecessary only vhenever & given ferroalloy
produced from imported raw materdsls may be replaced by a ferroalloy

produced from domestic raw materials. In this case the ratlo of

the price of the former to that of the latter should not be smaller

than the ratio of the utile valuves of both alloys, even if the

ratio of their unit prime costs 1s different. If, on the other

- 132 -
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hand, the ratlo of the unit prime costs of both ferroalloys {of
the former to the lstter) is expressed by a higher number than the
ratio of their utile values, the prime costs of both alioys should

be used as the basis for determining their prices.

The third group comprises ferroalloys that are not produced
in Poland (are :mecr‘bed) and the ferroalloys produced in Poland
from the imported raw materials the prices of which should be based
on their reletion to the prices of the ferroalloys; for instance

the ferrotitenium produced from rutile or ilmenite, In Poland

these 2 minerals are generally used solely for producing that

ferroalloy.

Accordingly the principle adopted -- and apparently correct --
was that the prices of these minerals should be determined according

to the following formulas

vhere: Py = price of imported mineral in zlotys per ton (that is,
price of raw materlsl necessary for producing a given ferroelloy)}
P, = price of ferroalloy in zlotys per tonj
K_p 2 processing cost per ton of ferroalloy;
N = quantity of tons of mineral consumed for producing &

ton of the given ferroalloy.

Hovever there arises the guestion of how to determine the
price of the given ferrocalloy itself, or of other imported ferro-
alloys. This problem is quite difficult because the absence of
sufficient experience prevents a cauparison of the utlile value of
these ferroalloys in relation to the ferroalloys whose prices are
based on pri\me costs. Hence there is an absence of the factors

necessary for applying the equivalent relationship methods.
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The determination of the 1956 prices of these products was
besed on the prices official in the Soviet Unfon. This was because
it was consldered that Soviet steelmen possess cansiderable experi-
ence In this field and that the relationships awong the prices of
ferroalloys in the Soviet Union are doubtless econcmically Justi-

fied.

However it is to be euphasized that the acceptance of the
price interrelationship bvased on the ebove. wotives shouid be ree
garded as a necessary evil. This is because benefiting ‘i’x'om the
experiences of other countries should in no case signify e "blind"

emulation.

The correctness of the level of ferroslloy prices is of
great importance for determining the correct level of the prices
of alloy slteels because the prices of the former are gemerally
based on priume costs and tI;e value of the expended alloy camponents

affects consicierably the prime costs of alloy steels.

IL may be thus stated that the decisions comcerning the
price levels of ferroalloys affect substantially <he relationships

among the prices of diverse kinds of refined steels.

Lo _Refined Steels

Genersl characteristics of quality steels. The sure
charge and discount systame. Prices of refined stesls versus

prices of nouferrous wetals. Priees of refined steels versus

prices of plastics.

The preceding sections described methods of simplifying price
1liste with respect to products manufactured in a wide renge and
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variety of forms. The determination of the prices of rolled pro-
ducts rolled from ordinary carbon steel was based on individual
type-sizes (sizes of specific types) as the fundamental units of
relationship. The classification of products according to the
grades of steels from which they were manufactured fulfilled there
merely an auxiliary role. This was because the fmportant thing
vas to make the prices incentives for a wmaximal utilization of the
. productive capacities of rolling mills. On the other hand the
Problen {8 quite different with respect to products fram refined
steels, vhich are manufectured in a still wider range and variety
of farms than ic the case with products rolled from ordinary carbon
steel. Constdering that refined steels usually contain very valu-
abls and gcarce alloy adunixtures, the prices of refined-steel pro-
ducts should act 25 incentives for purchasers to save the most
scarce steel grades, pamely, grades with the highest content of
euch couponents as chremtum, nickel, molybdenum, tungsten, vana-
diun, cobalt, etc. This goel s materialized by, among others,
the specific structure of the price 1ist of refined steel. products,
as described in this cection.

This sectiom vill also touch upan the problem of the neces-
-ty.y of preserving the proper nintlmahl.p aupong the prices of
large .groups of products menufactured from different ray materials
when such products find identical or similar applications. This
pertains, for example, to0 relationship among the Prices of certain
(corrosion-resistant) grades of refined steels, and of ferrous
metals (copper, brass) and plastics (faolite, textolite, vinigur,

etc),
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Refined (quality) steels include varfous kinds of steels
belonging to the following 4 classest 2, 3, b, and 5 (Class 1

includes ordinary carbon steels),
Class 2 cauprises structural steels;
Class 3 coamprises tool steels;
Class h comprises special steels;
Class 5 comprises nonstandard s;:eels.

Class 2 camprises chiefly 2 kinds of steels: alloy and
nenalloy steels. In Class 3 the 3 principal kinds are nonalloy,
low-alloy and high-slloy gteelsy and Class 4 contains only alloy
steels. The official roster of quality steels numbers about 400
steel grades, and each of these grades may be used for manuface
turing rolled, drewn, and forged metallurgical prodﬁcts of various
shapes and dimensions. Hence the price 1list of these products cane
not be drawvn up 4in the same wvay as the price list of products from
Cless 1 'ateel because this vould require several years of labors
by an enttire "staff" af ﬁpu-tp, and the price list itself would

then constst of several score volumes.

Individual gredes of refined steels cannot be cambined into
groups unlike ordinary steels. The substantial differences existe
ing smong individual gredes of refined steels caugse the necesaity
of determining a specific sales price for each of these grades.
With respect to refined steel the problem of the accurate deter-
nination of the .prtco of material from which a product is manuface
tured is of much greater importance than the problen of determine
ing the labor-consumption cepacity of individual products.,
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Proceeding on this assumption the price list of refined
steel products has been drawn up in a totally different way than
the price lists of ordimary steel products. The price of each and
every grade of refined steel has been determined separately for
rods of standerd profile and thickness. The prices of other as-
sortments were determined through the surcherge and rebate systenm.,
The surcharge and discount rates as expressed in percent of the
price of the standerd type-size or in zlotys per kilogrem (this
more rarely) are to cover the difference between the processing
coste of the glven type-size and the processing costs of the stand-

ard type-aslze.

Let us take for instance the ingots rolled from low-alloy
tool steel. Their price is thus determined: the price of the
standard type-size as specified in the price list for the given
grade of steel is decreased by a 30% discount. On the other hand,

for instance, the price of a strip cold-rolled fram low-alloy tool

sﬁeél, 15 to 60 mm wide and 0.10 to 0.16 mm thick, is calculated

by adding a 160% surcharge to the price of the standard type-size

produced from that grade of steel.

It is also necessary to explain the method used for deter-
mining the 1956 prices of standard type-sizes produced from indi-
vidual grades of refined steel, and the foundations on which the

rates of the surcharge and discount tables have been based.

The prices of standard type-sizes were calculated on the
basie of the plammed or resultant prime costs of the production of
related grades of steels. Next certain corrections were carried
* out in cases when, owing to diverse transitory reasoms, the calcu-

1ations indicated excessively high prime costs of the production
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of steels that eve less valuable from the viewpoint of the content
of alloy components, as compared with the prime costs of the nore
velusble steels. On the other hand the norming ¢f the prime costs
of the production of individusl steel grades was ignored. The thus
adopted method of price determination is justified, true enough, by
the fact that the complicated technological process of the produc-
tion of refined steels and the absence of tecﬁnological norms ag-
gravate the camputing of normed costs. Nonetheless, even in actual
conditions, this method cannot be regarded as correct. This is be-
cause the height of the resultant or even planned prime costs of
refined steels is affected considerebly (especially owing to the
incomplete mestering of the technology of production of certain
grades) by factors of an accidental nature., The adopted method of
price determination will doubtless leed to considerable variations
in the profitebility of steel plants in measure with the eventual
progress in masterdng the technology of production of individual
grades of steels, in the event that the range and variety of output
be altered because the ratio of prime cost %o price ¥ill differ

for each grade of steel. This may exert an undesirable and adverse
influence on the readiness of steel plants to undertake tl;e produce-
4ion of some grades of refined steels. Hence i’a' sppears that the.
prices of individual steel grades should be also based on norming
calculations, even if only on the vesis of provisiopally camputed
technological nomms of material consumption and of human and me=
chanical laber productivity. This goal is difficuit but is doubte~
less wholly realistic.

The height of surcharges and discounts should be «- it ap-

pears -- so computed as to assure the profitability of the produc-
tion of the cheapest gredes of the products rolled or forged from

-1380
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& glven group of steels. This pertains to the usually popular
steels vhich mey be acquired without special difficulties. True
enough this principle means that a steel plant will obtain addi-
tional profits when menufacturing a given product out of the most
expensive grades of steels, but it appears that this will not lead

to wasting the most valuable grades of steels becsuset

(1) the purchasing plant will be interested in acquiring the
products at the lowest price, and therefore it will avold, insofar
as possible, placing orders for products made from the more expen-

sive grades of steels;

(2) there fs an entire system of restrictions concerning the

consumptior of the most valusble grades of steel,
Let us illustrate this by the following example.

In relation to the price of the standard product (the stand-
ard or basic product adopted m.the price list of refined steels
is a rolled rod with a thickness of 100 to 160 mm and a square or
rounded profile), the surcharge for a rounded or square polished
rod drawn from structural alloy steel with or without nickel and

having a cross-section (profiie) of 1.5 to 2 mm amounts to 300%.

The prices of standard or basic products made from these groups of

steels range (depending on steel grade) from 3.15 to 12.60 zlotys
per kg. Let us further assume that the steel plant menufactures
rounded, drawn, and polished 2.mm thick rods fram 120-mm thick
rounded rolled rods. Hence the 300% surcharge added to the stand-
ard price is intended.t:: cover the processing costs and materisl
losses suetained };y the steel plant owing to additional wastes.

If the sieel plant manufactures rods from Grade PS) steel, the
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Surcharge will be 9,45 zlotys per kg and if from Grade 25HNWA steel,
it w11l ve 37.80 zlotys per kg, And Yyet the difference between the
production costs of rods from the 2 grades of steel is certainly
not es great, even if it be considered thet the material losses
caused by wastes are expressed in a higher sum in zlotys per kg
than is the case with the less expensive steel. Accordingly the
steel plant will find 1t more profitable to produce 25HHA steel
than PS1 steel,

There now arises the Question whether, as a result, the steel
Plant will offer to Purchasers product's from Grade 25HNWA steel ine
stead of from Grade PS1 steel? Decidedly not. Aside from the
fact that each of these 2 grades serves for different purposes 5 in
brinciple, and thet the Pormer grade costs the purchaser 4 tines
8s much as the latter, there arises still another, important cir-
cumstance: Steel PS3 belongs to Category A and may be used withe
out any restrictions for the normal fulfillment of production ang
8upply plans, wheress Steel 25HNWA belongs to Cetegory C ana nay
be used only subject to prior approval by the chairman of the State
Economic Planning Canmission,

It appears that the Problem of the broper determination of
the profitebility of production of goods fram the cheaper steel
grades should be considered more seriously than the problem of
avolding excessive accumulation at the preduction of the more ex-
pensive steel grades. This is & question of averting a situation
in vhich the output of individusl types of products would fnvolve
differing accumulation (or losses) depending on profile or size
and not on grade of steel. Doubtless such e situation would afe
fect adversely the punctuality of execution of orders, and 1t would

- 140 =

-6
Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007.



Sanitized Copy Approved for Release 2010/09/14 : CIA-RDP81-01043R000900140007-6

incline the steel plants to offer thicker, instead of thinper, pro-

files to purchasers, and so forth.

The method by which surcharges and discounts were determined
for 1956 does not fully insure the avoiding of differences in the
level of accumulation at the production of individual type-sizes
from the cheaper grades of steel. Figures from resultent calcula-
tions have been here considered only a little; approximate esti-
nates were chiefly used as the basis. It is to be assumed that
the surcharges take into account normed processing costs, although
reservations may be evoked as to the method and pertinency of cal=
culations, Basically the reservations do not pertain to some errors
in the level of surcharges as caused by the primitiveness of the
estimates; rather the greatest shortcoming of the method adopted is
the absence of any consistent guiding outline to be followed when
determining these surcharges. This was because of the attempis
made t0 determine, for whole groups of steels, some meen difference
between the production costs of a specific type-size and the pro-
duction costs of the standard type-size and that moreover in the
form of & percentile ratio to the varying (depending on grade of
steel) price of the latter. On the other hand no attention was
devoted to the problem of differences in the profitability of the
manufecture of individual products from different grades of steel
comprised in one and the same group. Thus it is not inconceivable
that the profitebility of the steel plants manufacturing refined-
steel products and the sction of prices will in practice differ socme-
what from the postulates sdopted when determining the 1956 prices.

On reviewing the prices of refined steels we encounter not
only with the problem of the ratioc of prices to prime costs of
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production but also with the problem of a correct determination of
the relationship esmong the prices of refined steels, nonferrous
metels and certain plastics. A correct interrelating of these
prices constitutes a major factor in either expanding or curtail-

ing the application of substitute materials.

The influence of the pricing systsm on the purchaser's at-
titude is expressed in that he avoids or 1imits to the minimum the
placing of orders for the superior and very expensive grades of
quality steels. However this is not always Justifiable, especially
with regard to products vhich may be napufactured from brass or
copper or corrosion-resistent steel. The fixing of the prices of
corrosion-resistant steel at a too high level in relation to brass
and copper might affect adversely the econamic management of these
latter metals becsuse then purchasers would avold using corrosion-
resistant steels and try to replace them by brass or copper. In
view of the definite scarcity of brass and copper, the relationship
between the prices of corrosicn-resistant steel and those of brass
and copper should be, therefore, so established as to encourage
purchasers to prefer the former. On the other hand the relstion-
ship between the prices of corrosion-resistant steel and those of
plastics (e.g.s vinddur) should be so established as to encourage
purchagers to buy plastics, even if this vere to necessitate the
ralsing of the prices of such steel to a level somewhat above their
prime costs or reduclng the prices of plastics to a level somewhat

lover than their prime costs.

This 18 because corrosion-resistant steels contain econom-
ically very valuable and scarce allay admixtures, whereas the above-
mentioned plastics are usually manufactured from damestically pro-
duced coal-derivative products.

.l’&ao
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Therefore brass and copper should be more expensive than
corrosion~resistant eteel (uve for a few types epplied for special
purposes), while corresimmeresistant steel in turn should be more
expensive than plastics, . °

However can the prices of all these materiels be caupared
only directly? It appears that the answer 4s no. An additional
factor to be considered gs the quantity of substitute meterial that
must be consumed instesd of & Specsfic quantity of the normally
consumed material, Also 4t would be necessary to take mtko account
the difference in production costs s caused by changing the rav mae
terial. However the best gauge of them all t;auld be the finding
whether the prime costs of products with identical uses (e.c.,
storage tanks of identical capacity) manufactured fram corrosione
resistant steel, brass, copper, or plastics (e.g., vintdur) display
& correct interrelationship owing to e correct determination of the

relations among the prices of rev meterials.

8. Prices of Hardvware Scrap

[ ] ’ .
Concept of haxdvere screp. Economic expediency of the
utilizetion of herdwmre scrap, Method of deternining the
prices of standard hardwvere ecep. Relations anong the

prices of individual groups ef hardwere screp. Nerdwvare
scrap price levels and the utilisation ¢f tiat scrap by a

minor industry. .

In the Polish official jrice oystem a ejor role 48 fulfilied
by the prices of utile waste. The carrect determination of these
prices affects considerably the degree of the :ium utilization
of utile waste in national economy. However this is not an easy

-1h3 e
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task and the pricing arrangements for many types of utile waste
evoke reservations, This is because the viewpoints on methods of
determining the prices of waste have not yet been crystallized.
It appears that the currently officiel pricing arrangement for
hardware scrap, as described in this section, is the most effec-

tive and comsistent of all such arrangements.

Baxdwere scrap 1s an expression denoting utile wastes cone-
sisting of ordinary and quality carbon steels and refined (alloy)
steel apd caused durdng either the production or the dismantling
of varjous equimment and facilities. Such screp may consist of
trimninge of sheets of various thickness, pipe sections, pleces
of vnrtaua fittings, and parts of equipment which cannot be used

for the puxpose for which it wes designed.

Through the fullest possible utilization of hardware scrap
in the manufacture of diverse products it is possible to reduce
considerably the demand of many plants for deliverles from steel
plante, and this creates the conditions for increasing output in
thoge branches of industry where the volume of output hinges on
the possihilities of obtaining sufficient supplies of rolled pro=-

ducts. .

Hence the utilization of scrap bardware increases the pro=-
duction potentiality of the country. ALl these economic adventages
would be absent {f steel vestes vere cousigned to ardinary scrap.

Although steel plants vith open-bearth and electrical fur-
naces cannot operste vithout ordinary scrap, and the volume of

steel output and, in turn, of the output of rolled products, de-

pend among others, on the extent of ordinaryescrap deliveries -«

el o
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it must ve explicitly stressed that steel plants should be supplied
only with the scrap that cannot be utilized as hardware scrap.

Accordingly the prices of hardware acrap should be an addi-
tional incentive for the most efficient possibile utilization or
such scrap. Therefore they should be correspondingly lower than
the prices of full-value materials and h},gher.thnn the prices of

ordinary scrap.
®

As it is known, the prices of steel serap d4ffer not only
depending on kind or grade but also on the natu.re of the plants
purchasing or selling such Scrap. A single $ype of hardware scrap
is, for instance, sold by the plants of machineebuilding industry
at a price different from that paid by steel plants. This is a
reason for the considerable discrepancies among the brice levels
of various groups of ha.rdwe;re scrap. The related price list 4i-
vides all hardware scrap into 4 groups, in accordance with the de~
crees governing the econamic managenent of hardware scrap, The
first 3 groups pertain to the so-called typical or standard harde

ware scrap, and the fourth to nonstendard hardvare 8Crap.

The first group includes rods, fittings, Pripes, and sheete.
Same of these have apn extensive ares or lesgth (the lower 1ldmit .of
these dimensions is specxrh‘n 1n the price 1ist) all of which are,
broperly speaking, abtained nootly fran dismantling., As for rolled
broducts having dfmensfons of oinllar largeness, industrial plants
normelly regaxd them es M.ldllnn saterials usable for further
Production, b not as wvaste.

The second growp cawprises the rod, fitting, and pipe wastes
found in the Terrametallurgical {odustry. Such waste 15 of smaller

-l~5 -
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dimensions than specified in the official rolling plens or catelogues,
but nevertheless it is not smaller than the minimal dimensions spe-
cified in the price list of utile waste. This group includes elso
defective products of ferrometallurgy such as rods, fittings, and
pipes of correct length but displaying surface or meteriel defects
which disqualify them, and sheets which camnot be cut owing to

their ares or surface and material defects.

The i group of hardwaere scrap includes the rod, fitting,
pipe, and sheet wastes found in the production process outside the
ferrometallurgicel industry, provided that they are not shorter,
nor have a smeller area (with respect to sheets), than the minimal

length or area specified in the price list of utile waste.

The fourth group comprises all other kinds of utile hardware
scrap. It may include rods from the first group which are shorter
than the minimal length fixed for that group. It may also include

demaged steam boilers, pieces of broken chains, and the 1like,

The above characteristics of each hardware-scrap group were

teken into account when determining the prices of such scrap.

The first hardware-scrap price list was introduced in No-
vember 1954, Previously there were only the price lists of certain
rolled products specifying the prices (usually in the form of a
percentile discount from sales price) of the production vaste found
in the ferrometellurgical industry. In addition there were several
1oosely applied officiel prices, smong othersi (a) prices of stand-
ard hardware scrap bbtained from dismantling) purchased by stores
of the Sales Bureau of the Centrsl Board of Steel Marketing (these

prices were fixed at the uniform level of 650 zlotys a tom)j

v 16 -
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(b) prices of railroad car axles obteined from the dismantling of
obsolete rolling stock of the Polish State Railroadss and (c) prices
of depreciated railroad wheel hoops.

A camplete price list of bardware scrap could be drawn up
only after determining the classificaetion of that scrap and the
general principles for its utilizetion -- this took place as late

as in mid-195L.
The original price list was based on the following postulates,

1. Prices of hardwere scrap in the second group should be
comprised in the price lists of the rolled products of ferrometale
lurgical industry. The prices of production waste specified in
these price lists should be acknowledged as the prices of hardware

scrap in the second group,.

2. Prices of hardware scrap in the second group should be
determined on the basis of the seme criteria as the prices of de=

fective pig iron.

This principle was established in order thet, on the one hand,
the properly low prices would encourage purchzsers to use defective
pig iron and, on the other, these prices should not be lower then
the costs of charge materiel, because otherwise the selling steel
plant would rather prefer to use such pig iron 4n its own blast

furnece charge.

The prices of such weste should not be lover than the prices
of pig iron or ordinery screap. If the price.of pig irom is lower
then ite prime cost (this having teken place in 1955), the prices
of hardware screp in Group 2 should not be fixed at a level below

- 147 -
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the prime cost of pig iron. Otherwise steel plants would find it
more profitsble to resmelt production weste in their steel-~making

departments than to sell it as hardwvare scrap,

Hovever these prices should take into account the circum-
stance that the purchasers using Group 2 hardware scrap may sustain
somewhat higher costs than when using fulle-value materials in the

 manufacture of their products. Therefore in a majority of cases ’
the prices of Group 2 hardware scrap are 20% lower than the prices
of analogous full-value broducts. This discount is » On the one
hand, high enough to discourage steel plants from nanufacturing
defective and below~-standard-dtuension rolled Products and, on
the other hand, low edough to meke 1t more profitable to steel
Plants to sell their productian waste and rejects than to resmelt

them,

However it is to be emphasized that there also exist types
of waste that -- 1f coneidered as hardware 8crap -- would have to
walt years for purchasers. In view of the greet shortage of ordi-
nary scrap metel, it would be more expedient to causign such waste

to ordinary scrap.

In general it may be expénded that production waste of steel

plents and other industrisl blents should be cansidered as utile
hardware scrap only whenever it is to be expected that such waste
can be sold within a relatively brief period of tine.

3. The prices of hardware scrap in Group One should be lower
than the analogous prices in Group 2. This 1s because hardware scrap
in Group 2 bas a much higher utile velue, even when its length or
aree are smaller than in Group Ope.
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When production waste is purchased from & steel plant, the
purchaser knows what grede of steel such waste derives from. Hence
1t.is also possible to know the mechenical properties of such waste
and this is of grest importance to its reuse in production, On the
other hand it is not possible to know the grade of steel in Group
One hardvere scrap which is acquirved, for instence, through dis-
mentling. Therefore the application of the latter scrap is more
limited and in this connection its prices have been fixed at the
level of 70% of the prices of analogous full-value type-slzes mede

from ordinary comercial steel.

However considering that price list items in Group One com-
prise a number of type-sizes, the prices of the cheapest type-sizes
of anslogous profiles were adopted as the basis on which to calcu-

late the sald TOR.

The prices of Group 3 hardware scrap vere fixed at a lower
level than the analogous prices of Group One SCrap. True enough,

the resulting price difference wes act high enough to encourage

purchasers to acquire Group 3 hardware scrap (nearly all purchasers

tried to obtain chiefly Group One scrap), but it wus not possible
to incresse that difference, unless industrial plants were to sell

guch scrap at ordinary scrap prices or at even lower prices.

Tpe £ixing of the pricves of Group 3 hardware scrap &b a 100
low level would be senseless because then the production plants,
where such vastes are obtained, would not £ind it profitable enough
4o sort it out of ordinary scrap.

%, According to the price list, Group 4 hardware scrap should
wsomsbprlmawd@mbmmpwvmrmWnMu,m
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the minimum price should be 270 zlotys a ton while the maximum price
should be ebout TOh of the price of full-value product, The price
of 270 zlotys & ton is higher by 20 zlotys than the price receivable
by purveyor for the most expensive (light) nonalloy steel scrap if

he were to sell 1t to a socialized scrap warehouse.

The upper limit of the prices of Group 4 hardware screp has
not been specified in absolute figures, because -~ as noted before =-
this group may also comprise dismantled or dameged equipment the

vaiue of which cannot be appraised in advance.

Likewise it was not possible to establish the principle of
selling Group 4 hardware scrap at s fixed ratio (e.g., 70, 60, or
50%) to the price of full-value product. This is because sometimes
the purchaser must accept the risk thet the hardware in the group
may prove unsultable for processing and will have to be resold at
the price of ordinary scrap. All such cases must be individually
considered; therefore it was necessary to confer same flexibility

on the prices payable for Group 4 scrap herdware.

The 1956 price 1ist of hardware scrap has been partielly
modified. Owing to the raising of the prices of rolled products
there occurred a concomitant increase in the prices of the produc-
tion waste and rejects of ferrametallurgical industry, although
the percentile ratios of discount from prices of full-value pro-

ducts remained nearly unchanged.

The prices of Group One hardwere scrap have increased upon

preserving the principle of the T0% for the price of full-value

?Muct .
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On the other hand, the prices of Group 3 scrap were main-
tained unchanged end so was the principle that the prices of Group b
hardware scrap should be determined between the purchaser and the

producer themselves.

The maintenance of unchanged prices of Group 3 hardware scrap
wes designed to create a high enough difference between the prices

of that scrap and the analogous prices of Group One scrap.

The low prices of Group 3 scrap (in some cases amounting to
as little as 25% of the prices of full-value products) should con-
stitute sufficient attraction for menmy purchasers. By utilizing
hardware scrap from that group they can reduce substantially the
prime costs of their production in relation to the costs they would
have sustained if using hardware scrap from other groups or from

other groups or fram full-value rolled products.

There is no doubt that such a determination of hardware
scrap prices will contribute to increasing the demand for and use
of herdware scrap in general and this should effect a considerable

reduction in the shortage of rolled products,

CHAPTER III. PRICES OF NONFERROUS METALS

1, Prices of Ores of Nonferrous Metals

Principal kinds of ores of nonferrous metals. Deter-
mining the formula prices (prices depending on the content
of pure metal in ore), Influemce of varisble (formula)
prices of ores on the profitebility of nonferrous ore mines.
Prices of nanferrous oies and the economic profitebility of
mines.
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When speaking of the price of a given material or e meens of
production we usually refer to the specific monetary amount which
the purchaser is to pey for & patural unit of _auch material. There-
fore the price 1ist expresses prices most often in amounts of
zlotys per kilogrem, per ton, per linear meter, square nmeter,
cubic meter, liter, piece, etc. The prices of wholly replaceable
asgortments of products are determined in the same way, even when

the principle of equivalent relationship ls adopted as the basis.

However the officlal pricing-system for metallurgical industry
applies other solutions, too0. This section will use the prices of
the ores of nonferrous metals as an example to show how in certain

circumstances (vhen the prices should be fixed according to the

principles of equivalent relationship) it is possible and expedient

t0 determine eech and every time the value of the delivery of a
given material according to appropriate formule and not to 1ist

prices.

In the Polish output of nonferrous metals the principal role
is occupied by ores of zinc, lesd, end copper. Extensive deposits
of zinc ores -- zincblende and celemine -- occur in Upper Silesia
end in the vicinity of Olkusz in Poland. Zinc-ore deposits are
usually accompanied by leadrore ones in the form of gelenaj there-
fore they are together referred to es zinc-lead ores when deter-

mining their prices.

In view of the contiguous occurrence of ginc and lead ores
end their high content of gangue, the extracted zincelead ores are
subjected to various concentration processes resulting in the sepa-
ration of galena from zinc ores and the elimination of the consider-

able content of clay, silica, and other impurities. What remains
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is the so-called concentrates of zinc and lead, distinguished by
thelr much higher content of pure metal, Depending on the quantity
of pure metel in a ton of row ore and on the type, method, and mane
ner of conducting the concentrating processes (e.g. » flotation,
roasting, or sintering) the concentrates obtained vary in their
content of pure metal and in their chemical camposition (zinc sule
fides and oxides, and lead oxides). As & result the processing costs
and the consumption of concentrates in the netallurgy of nonferrous
metels per ton of given pure metel (zinc, lead, etc) fluctuate con-
siderably depending on the content of pure metal and chemical com-

position of the concentrate.

The above statements concerning zinc-lead ores are equally
applicable to copper and aluminum (which must undergo the concentra-

tion process) and to other “ores of nonferrous metale.

Although the volume of yield and the processing costs per ton
of pure metal depend considerably on the degree of modernity of
metallurgical facilities and production methods /See Note], the
chemical camposition of a concentrate and its cantent of pure
metal are here always the factors of primary importance. The
share of materlal costs in the total prime cost of the production
of pure metal is, as & rule, very considerable and sometimes it
would even be greater if the price of ore were to take into ace

count the complete costs of its extraction and concentration.

({Fote] For instance the prime cost of the production of a
ton of electrolytic zinc 4s much lower than the prime cost of the
production of a ton of metallurgical zinc, although electrolytic
zinc is of much higher quality.)
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Ae noted before, there ere many reasons (to be mentioned
later) why the mining of the ores of nonferrous metals cennot alvays

be financially profitable.

In view of the great fluctuations in the pure-metal content
of en ore delivered in instellments throughout e prolonged period
of time (even if such ore derives from one and the seame mine), it
is necessary to solve this problem: which branch of industry should
be selected for eliminating therein the fluctuations in profitability
caused by the varying chemical composition of ore, the nonferrous
ore mining industry or the nonferrous metals industry? A number of
reasons prevall in favor of meking the evolution of prime costs
and profitability in the nonferrous metals industry independent
from the often accidental changes in the quality of the delivered
ores and their concentrates. It appears that the following are

among such principal reasons.

(1) The concentrates of a given ore are interchangesble but

the volume of thelr consumption per ton of finished products depends

on the content of pure metal in the given concentrate.

(2) The quality of the delivered ore concentrate and --
what 1s very important -- the percentile content of metal therein
are in no way subject to the purchaser's Influencej they are largely
dependent on the menner of the process of ore concentration applied

by the ore mine, and on the thoroughness of that process.

(3) In the nonferrous ore mining industry the problem of
profitability (to be discussed later) cannot apd should mot occupy
as important a place as it does in the metallurgical and other
braﬁches of industry where the financisl profitadility of an enter-
prise is one of the principel indexes of 4ts vorth and econcuic use-

fulness. .
- ls“ -
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All these circumstances spesk in favor of determining the prices
of nonferrous ores according to the principles of equivalent rela-
tionship. The price of a ton of the pure metel should be adopted
as the basis of that relationship, while the equivalency index
should comsist of the percentile content of pure metal in ore, in
ore concentrate, in semifinished product, or in the waste arlsing
auring the process of the production of nonferrous metals. On the
other hand the specific character of that relationship consists in
that, in addition to the above mentioned values, the calculatlons
should also take into account the costs of separating from a glven
ore (or concentrste, semifinished product, or waste) the pure metal,
and the losses of metal occurring durdng the production process.
This is because the percentile content of pure metal in an ore does
not in itself express the ratio of the utile value of ore to the
wtile value of the obtained pure metal. The index of equivalent re-

lationship should equal 1.0 because 1t would not be expedient to fix

ore prices at a level that would assure additional profits to the

nonferrous metals industry (if the index is less then 1.0) or cause
the nonprofitability of that branch of industry (if the index is
nhigher then 1.0 -~ when the equivalent relationship index equals

exactly 1.0 it cen be generslly ignored when determining prices).

However there arises the question whether it is pertinent
to compute in advance the price of each and every kind of ore, con-
centrate or other material ylelding ingots of metal with varying
contents of pure metal? Such computing is generally regerded as
unnecessary, especlally as & price 14st prepered in this way would
contain & great number of items, because even minute differences in

the content of pure metal (expressed in fractions of a percent) exert
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a considersble difference on the utile value of a given ore and

the height of its price.

An additional difficulty is that some ores contain 2 or more

metallic elemsuts,

There 1s hence no price list speciiying the sales prices of
these raw materials. Instead there are formulas used for calculating
individual sales pricez according to the results of the so=-called
"snalysis" of a certain ore, concentrate, semifinished product, or

waste,

The formulas drafted dor the year 1956 take into account the

following parameters serving to determine the prices of products:

(a) price of the metal contained in a given product, cor-
responding to the sales price fixed for the given metal in ingot

form (designated by symbol P in the formula)s

(b) analytic percentile content of metal in product, i.e.,

percentage indicated by laboratory examination (designated by symbol

T
e=— in the formula
100 L

(c) percentile cobtent of metal agreed upon periodically be-
tween producer and purchaser, for accounting purposes (calculated
by deducint units of metal loes -~ caused by further processing of

product -- fram the mean analytic percentile content of metal during

a given period of time ~-- symbols ET&.).’E) )

(d) costs ceused by further processing of the given product
into pure ingot metal, as expressed in the form of & decimel frace-
tion of the price of pure ingot metal (symbols 1-0% x P);
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(e) additional coefficlents represented in the form of a
given decimal frection (symbol: I%_o.), and expressing technological
value in reletion to other similar product (e.g., technoliogical
value of roasted and sintered zincblende in relation ‘o such zinc
concentrutes @8 utile zincblende and sintered zinc oxide), for

vhich the basic price foxuuls has been determined.

Accordingly the overeall “cheme of the formula for determin-
ing i sales price of a specific nonferrocus ore, concentrate, semi-

fintshed praduct, or weste may be expressed as followss

ngﬁa&-r&}:?

g 0+ Tt - e
This does not wmean that thege expressions are applicsble in

all formulssy 4n certatn cases. a forwuls expresses the specific
_ tragts of a given product or She conditions of fts processing in a

forn different frau ti:e above over-all schemes.

Regarding the preducts vhose further processing will yield
not one but severel metals other expressians bave been introduced

in the formulas so ae to facilitate the appreisal of each of these

metals and thereby the camputing of the price of the multiple-metal’

product. Such preducts are, anong others, rav zinc-lead ore, argen-

tiferous foan [plang], brass eshes, and a number of others.

According to the regulations for the yeay 1956 {(and subse~
quent years) the analytic percentile content of metal in the pro-
duct sold 1s sgreed upon periodically bej;ween purveyor and purchaser
on the basis of an exchange of analyses mede by their respective
laboratories, In this way extremely complicated calculations for
each delivery are rendered unnecessary.

- 157 -
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The extent of metal losses adopted for computing the contrac=
tual percentile content of metal in a given product does not have
to be determined anew every time the purveyor and the purchaser

settle thelr accounts.

Rupiricel date were used as the basis on which to determine
for every individual product a definite extent of metal loss during
the concentreting or metallurgical process. This extent was adopted
a8 & constant velue and introduced as such into the formula. If,
however, after a period of time during vhich the formulas is applied,

it is found thet the achieved technologicael indexes of yield neces=-

sitate a revision of the said extent of metal loss (as postulated

in the formulas), then both the purveyors and the purchasers are
entitled to request the State Econcmic Planning Commission for in-

troducing proper modifications in the formulas.

Generally speeking it mey be stated that the system of formula
prices of ores of nonferrous metals insures the profitebility of
the production of pure: lngot metals and, if the prices of the proc-
essed products of nonferrous metals industry teke into account the
costs of processing departments, this will also insure the profita-

bility of that industry as & whole.

On the other hand, the matter 1s quite different so far as
the nonferrous ore mining industry is concerned., Geological condi-
tions end other objective reasons may ceuse such phenomens, 85 &
decline in the metal content of an ore end a concurrent increase
4n the costs of its extraction. Converse cases may also occur.
However these occur more rarely because, with the present trend
for insuring Poland with the greatest possible quantity of nonferrous
metals, extracting operations are now extended also to those mines
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which were once considered by capitalists as nonprofitable and, as

such, abandoned or flooded.

The desire for obtaining the greatest possible yield of metal
in the concentrate causes the application of often expensive chem-
icals in the ore concentration processes (flotation, for example),
vhereby the cancentration costs are increased. In this connection
it may be found that the value o° the metal (as per the formula)
after concentration will not cover the increased costs of that
brocess. However this does not mean that in such a case these
methods of production should be generally abandoned, Aside from
the problem of financial profitebility the problem of economic
profitability is of much greater importance with respect to the

nonferrous ore mining industry,

This is because the fullest possible utilization of the do-
mestic base of natural resources will allow national econamy to be
supplied with a greater quantity of nonferrous metals s Which are
indispensable to modern industry, especially to machine building,
electrical engineering, power, and chemical industries. Thus the
uses of nonferrous metals in the national economy are extremely

varlegated.

Accordingly the Pricing system for nonferrous metals must
fulfill e somewhat different role in relation to the nonferrous ore
mining industry than does the pricing system in other branches of
industry. The prices and the degree of profitability achieved should
not affect considerably the selection of methods, types, and sites
of the extraction of nonferrous ores. For instance if the copper
ore mines sustein higher losses than the 2inceleed ore mines, this
may not be a reasan for abandoning the exploitation of copper ore

/
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nines. Likewise if one of the deposit seams conteins a smaller per-
centile content of metal, its extraction maey pot be gbandoned in
gpite of 1ts decreased profiteblllity. Also the higher costs of
certaln ore concentration methods should not be & reason for
abandoning their application, if such methods cause & considerable
increase in the yield of metal and if they do not require the use

of scarce imported chemicals.

The prices at which the nonferrous ore mining industry sells
418 products should not be of oo great an importence. Agide from
the fact that they £ulfill a certein role as & pactor in settling
accounts with the ‘nonferrous metals industry, the formula prices of
nonferrous metals industry heve only ome other economic task to
fulfills they should protect steel plents from receiving ores Or

concentrates containing excessive percentage of gengue.

The appropriate economic authorities ghould, however, be
vigilant to avert cases in which the pricing system in the nonfer=
rous ore mining industry night £ollow an economically undesireble
trendy thet is, when certain enterprises of that industry, being |
desirous to improve their finencial profitability, might attempt -~
ingtead of increasing their labor productivity, utilizing materials

more efficiently, and reducing their administrative costs -~ tO OpP-

erate their mines on &n unsound quick-profit pasis and to reduce

extraction in certaln mines or deposit seams.

. Prices nferrous ot

Concept of nonferrous ingot metals. Pricing system for
nonferrous metels as an incermtive for economy in their use.

Reletions among the prices of verious types of nonferrous

60 =
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netals, Determining the prices of domestic and imported
rav meterials according to their actual purchese prices.
purchase prices of nonferrous metal scrap, Seles prices

of nonferrous metal scrap.

The previously ddscussed problem of preserving & proper re-
letion emong the prices of products mepufactured from diverse raw
materials pertained to products thet are wholly or partially re-
placeable. However there are cases when it is necessary tc de~-
termine the relation among prices of products that are hardly or
not st all replaceable. The prices of certaln kinds of nonferrous

ingot metals may serve as an example.

Nonferrous ingot metals are metals in a pure (hmogeneous)
state and in the form of rectangular or rounded ingots. Sometimes
these ingots also have the form of a breadloaf and are colloguially
teymed "wirebars." Nonferrous ingot metals are divided into kinds
and -- considering the content of the pure element -- grades. The
number of kinds of nonferrous ingot metals nearly corresponds (be~
cause iron is not smong them) to the pumber of metals as chemical

elements.

The importance of nonferrous metals to netional economy hes
already been metnioned. Mention has also been made of the scarcity
of these metals and the necessity to save them. Here it should be
added that the pricing system should be among the factors most en-~
coursging the enterprises to save nonferrous metals. However this
system must be 80 arranged as to encourage the replacing of certain
metals by plastics or by other more easily accesaible metals. With

respect to metals that are both irreplacesble end scarce in the
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netional econamy, the priciug system should stimulste purchasers to

consume such metals as thriftily as possible.

These postulates should be taken into account when determin-
ing the prices of nonferrois ingot metalsj they should be bas;zd on
econamic policiles 1n such a way that even if the prices of the al-
loys and rolled, stamped, e:nd fo'rged products from these metals be
Pixed at the level of prime costs the economically correct interre-

lationship of prices would be preserved, This is because nonferrous
ingot metals comstitute the charge for the manufacture oi‘ these pro-
ducts, end in this case the price of charge is of decisive importence

to the helght of prime cost.

In order to realize thecabove described postulates, the 1956

prices of nonferrous ingot metals were thuc determined.

.  Metellurgical zinc has been selected as the typical or sltand-
ard Polish nonferrous ingot metal, as Polend is one of the world's
greatest zinc producers. The price of metallurgical zinc wes fixed

. at a level similar to that of its prime cost. However this does
not appesr to be quite Justified. This is because in certain cases
.1’0 {s feasible to replace zinc by steel, and conversely. The zinc
production costs in Poland are relatively low, and therefore the
price of that metal, as based on ite prime cost, is too low espe-

cially when campared with the price of ordinaery carbon steel.

« The world merket price of zinc is b or 5 times as high as

the price of that steel (see Gepner, Jozef, Mgtale niezelazne [Fon-
ferrous Met.al_s_z 195&; Polskie Wydawnictwe Gospodsrcze Publishing

House, page 76), whereas in Poland it is only 2 or 3 times as high.
I¢ it be considered that zinc, belng a metal softer than steel, is
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more easily machinable, it is clear vhy certel products, such as
keys, paper clips, etc, ave manufactured fram zinc rather than from

steel.

It has been found that even the price rationing of zinc as &
nonferrous metal is not always effective and in certain cases the
use of zinc is not justified by any actual need. True enough Poland
is among the world's greatest zinc producers; nonetheless it is
necessary to epply restrictions in the consumption of that metal
becauge 1t is a velusble and scarce metal, very much sought after
on the world markets. Its use should be permissible only whenever
1t is truly necessary or vhenever 1t can replace other, still more
scarce nonferrous metals. However ordinary carbon steel should in

no cese be replecgd with zinc.

There is no doubt that the too low difference between the
price of zinc and that of steel reflects adversely on the saving of
zinc in national economy. Besides the low level of zinc prices may
also reflect adversely on the relations between the prices of other
nonferrous metals and the price of ordinary carbon steel. This is
because the prices of the other nonferrous ingot metals (with a few
exceptions) have been related to the price of metallurgical zinc.
The price of electrolytic zlac as well has been determined on the
besis of that relation because the prime cost of electrolytic zinc
(as the cost of the most modern method of zinc production) is much
lower than the prime costs of metallurglesl zinc. On the other

° hand the quality of electrolytic zinc 1s much higher than that of
metallurgical zinc. If in this case prices vere to be interrelated
according to their prime costs, the purchasers would demand electro-
lytic zinc only, whereas ecomomic considerations dictate the produc-
tion of both electrolytic and metallurgical zinca‘.
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Likewise the prices of other metals had to be related to
the price of metallurgical zinc. However this task proved more

aifficult. For instence what criterion should be applied for come-

paring the utile values of zinc and alumimhn, ginc and lead, and

so forth?

The comparison of the utile values of copper and aluminum
is much essier. Namely one could compare the property for conducte
ing electrical current as displayed in both metals and, upon teking
into account their specific welght, determine the ilength of the wire
vhich would be manufactured from e ton of aluminum if that wire is
%0 have the same electrical conductivity as a specific length of
wire mapufaciured from a ton of copper. The ratio of the lengths
of both these wires will correspond to the ratio of the utile values

of & ton of copper and a ton of aluminum.

This method of comparing utile values is, of course, somevhat
oversimplified; nonetheless it suffices for determining the basis
for interrelating the prices. This does not sigpify that the rela-
tionship between the prices of poth these metals should correspond
exactly to the mumerical ratio of their utile values as calculated
in the above described menner. If copper is a more scarce metal
then aluminum, the numerical ratio of the price of copper to that
of aluminum should be higher than might be concluded from a come

parison of thelr utlle values, and conversely.

The above principle does not, however, solve the problem of
the ratio of the price of aluminmm to that of zinc. The use of &
comparison of their respeciive production costs as the basis for
calculations would not be pertinent in this case. In practice

(while drafting the 1956 price 1ist) the solution applied was first
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to determine the indexes of relationship which should apply between

the prices of individusl nonferrous ingot metals and the price of
ginc. In this connection use was made of the Soviet method of

price interrelating, upon adapting it to the specific Polish cone
ditions. In this way through interrelating the prices of various
nonferrous ingot metals with the price of metallurgicel zinc, it

was possible to determive also the price level of the former.

However the fixing of zinc prices at a too low level entalled
also the low pricing of certain nonferrous ingot metals, such as
lead, which in Poland is a scarce material. The price of lead on
the world market is 5.3 times as high as the price of ordinary care
von steel in undressed state, whereas in Poland it is only 4.6 times

as high.

With respect to certain imported metels, their prices could
not always be related to the price of metallurgical zinc. Hence it
was necessary to find another interrelation, namely, the prime costs
‘ of the production of the commodities which Poland must earmark for
export in order to buy asbroad a ton of a given metal were computed,
and the price of the imported metal was fixed at the level of such
combined prime costs. For instance (arbitrary figures): the Poles
receive $12 from abroad for every ton of coal they export. Now
the purchase of a ton of X material from abroad costs $120. The
prime cost of a ton of coal amounts to 50 zlotys. Accordingly, in
order to buy a ton of X materisl from abroad, Poland must sell 10 %
of coal. The prime costs of 10 t of coal total 500 zlotys. There-
fore the purchase of & ton of X material from abrosd costs Poland's
economy 500 zlotys, and the sales price of X material would be

fixed at the same emount, if it is a supply or investment materiel.
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When nonferrous ingot metels are discussed, mention must be

also made of nonferrcus metal scrap, which is partly used instead
of ingot metals in the nonferrous metals rolling mills, and partly

serves to obtain (upon refining) ingot metals.

There are the following different purchase prices of none
ferrous metal scrap: prices payable to private owners, prices pay-
able to social organizations, prices payable to soclalized ware-

houses, and prices payable to soclalized industrial plants.

The prices payable io the public and to socialized ware=-
houses were determined on the same principles as the steel scrap
prices., However they were samevhat modified in accordance with

specific economic policies of the state an this sector.

The prices payeble %o industrial plants, for nonfexrous
metal screp, were approximated to the level of scrap sales prices
(provided that the classification of scrap be fully preserved and
impurities be avoided), and thus were made quite attractive. In
this case the question :ras not so much to stimulate the planis to
deliver their scrap (this 1s governed by very rigorous laws) as to
emcourag.e them to deliver screp in the purest possible and properly
classified form. This is of enormous technical-production impor-

tance to the nonferrous metals industry, which receives that scrap.

3s _Prices Applied in Nonferrous Metals Processing Industry

General characteristics of the processing of nonferrous

petals, Price interrelationship in the processing industry.

When prices are determined according to the principles of
direct relationship, it often happens that the range and variety of
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forms of a given product is very extensive. Hence the computing

of the prime costs of every individual form would require unusually
great lebors. On the other hand the absence of technological norms
of labor productivity and yield makes it lmposslble to formulate
norued costs in a more simplified manner. A situation of this
kind hes appeared when determining prices in the nonlerrous metals

processing industry.

Processing of nonferrous uetals comprises casting oi alioys
of nonferrous metals, plastlc processing of these metals through

rolling, forging and stemping, and the manufacture of metal powders.

As noted before the problem of a proper interrelating of the
prices of individual kinds of nonferrous metale has been expressed
in the determination of the prices of nonferrous ingot metals. The
prices of the products of the nonferrous metals processing industry
should, therefore, be determined accarding to the principles of di-

rect relationship.

The 1956 prices of individual type-sizes of rolled, drawn,
and forged products were fixed upon determining the prime costs of
production of selected "representatives" in each given group of
type-sizes (on the basis of the level of costs in the standard
plant), and the prices of these "representatives" were determined
on the same level as that of their prime costs. Next, through in-
terpolation, the prices of the other type-sizes vere determined.

Prices of Prices From
Product A "Representatives" Interpolation

(1) 10 mn thick 2k glotys a kg

(2) 15 mm thick 20 zlotys & kg
(3) 20 mm thick 16 zlotys a kg
(4) 25 mm thick
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Norming calculations were not used because no data were
available concerning the labor productivity and yleld involved in

individual products.

The correctness of that method 1s samewhat undermined by

the following speculations.

(a) Is it right to adopt plenned cost instead of normed

cost? (Planned cost may include diverse nonstendard circumstences

resulting, e.g., from temporary difficulties in a given plant.)

(b) The level of the prime costs determined for specific
type-sizes on the basis of the plenned cost of the group as a whole
may be compubed anly on the basis of contractual coefficilents,;
vhile the coefi.cients hitherto applied for this purpose have often

proved to be not wholly correct.

(¢) The interpolation method does not reflect coupletely
the increese in prime cost caused by the thinner dimensions of a

given product.

Hence it appeers that the application of the method cited
for determining the prices of cogging mill products would be exe
pedient also with respect to the products of the nanferrcus metals

processing industry.

However it 1s to be stated that it wes necessary to apply
the method described on the preceding page in the present situation
vhere no conditions exist as yet for determining the normed costs
of individual assortments. Nonetheless any future revision of the
prices of nonferrous metale should be preceded by creating these
conditions, especially by working out the technological norms of
human and mechanical labor productivity and the yield norms.
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CHAPTER IV, PROCESS FOR ADMINISTRATIVE DETERMINATION
OF THE PRICES OF SUFPLY AND INVESIMENT GOODS
IN METALIURGICAL INDUSTRY

The procedure and powers concerning price f£ixing, like any
other activities comnected with the administration of the natiomal
economy, must be camprised in the tight organizational Pforms de-

fined by appropriate legel provisiona.

A particularly vital importence is ascribed to the division
of powers concerning price fixing, as carried out on the basis of
the appropriate norming regulations. These problems are the topic

of this chapter.

The authority appointed for fixing the prices of supply and
investment goods is the State Economic Plamning Camission [see
Iiotg? o The comission determines these prices on the basis of the
directives of the Council of Ministers, which is the supreme au-

thorlty in Polend so far as price fixing is concerned.

(@fot_ef See decree of 3 June 1953 concerning the determina~

tion of prices, fees, and scheduled rates, Dziemnik Urzedowy [_'L'Tegal

Gazette/, No 31, Item 122; Resolution No 406 of the Council of
Ministers of 3 June 1953 concerning the powers of the authorities
to determine certain prices, fees, and scheduled rates and to out=
line the directives for their determination (including later modi-
fications), Monitor Polski /Polleh Menitor/, 1953, No A-57, Item
7225 No A-96, Item 13363 No A-115, Item 1495, and 1954, No A-50,
Ttem 683.)

The concept of "supply and investment goods" is cometrued as
referring 1o means of croduction mssigned for consumption within
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the socialized sector of economy [See Notg/, and certain goods es-

sigred exclusively for supplying budget unita.

([Fote] See Rotsztejn, Boleslaw, "The Authorities, Funda-
mental Principles, and Procedures for Determining the Prices of

Means of Production,” Przeglad Ustawodawstwa Gospodarczego [Eco-

nemic Legislation Review/, No 4(82), page 121.)

The choirman of the State Economic Plaming Commisgion is
authorized to delegate certain price-~fixing powers to the appropri-
ate ministers and directors of central offices and presidiums of
people's councils, as far as some supply and investument goods
prices and scheduled rutes and fees are concerned., Therefore the
chalrmen has delegated to individual ministers chiefly the powers
concerning the determination of the prices of services snd of all
nonstandard articles Eee Notgf nenufactured by enterprises sube
ordinated to these ministers (Monitor Polski, No A-9k, Ttem 1311,

1954%),

([Fote] The related ordinances of individual ministers spe=
cify how "nonstandard services and products" should be construed.
For instence in the Ministry of Metallurgy such products may be
air-blast machines for blast furnaces, and diverse kinds of forg-

ings whose production is limited and not repeatable.)

The executive ordinances of individual ministers specify
the limits of the value of orders within which the prices of non-
standard products and services may be agreed upon between the pure
veying and the purchasing plant, and cases when these prices should
be determined on the basis of en understending betveen the authori-
ties to which the purchesing and the purveying plants are subordi-
nated.
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The industrial unite under the jurisdiction of the Minister
of Metallurgy do not hav; to submit their prices for confirmation
%o théir superfor’ unite. vhen the purchasing plant with which a
price .:ls agreed upon is e;lso subordins:ted to tl;e Minister of

Metallurgy.

Pursuant to. the regulstions in forte, the prices of: nonstand-
- ard products and services should be in principle fixed at the level
of pi.anned prize costs plus a 5% profit, Tails does not pertain to
cases Vhen, in' view of tk;eir relation to the prices of similer .pro-
Gucte, the prices oi nonstandard product:s have to be fixed at a

different level.

For instance, if the price lists in force mention products

. belong:l:ng in the same group as a given nf;\nstand,ard product, and
the prices of these products are somewhat lower than their prime
costs, the prices of the glver nonstandard products should be fixed
in an analogous ratio to their prime costs. On the other hand, if
a nonstandard product differs in execution or attaéhments fram

" other products in the same group, whose prices are specified in
officflal price lists s, the price of the nonstandard product should
be correspondingly higher,

Control on the part of the purchesers should be & factor in
1nsur;.ng the correct determination of the prices of nomstandard pro-
ducts and se?vices » inasmuch as the purchasers are in‘f.erested in

* the lowest possible pricing of such products end services. There-
' fore they should be assured of the right to verify the producer's
caleulaticus. Hovever it 1s to be stated taat the regulations

" gaverning the fixing of the prices of nomstandand producte and
gervices are ;!cb always observed., Sometimes producers do not let

17l »
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purchesers verify the calculations of the planned prime costs of a

given gervice or product. Likewise when orders are placed producers
do not always agree upon prices with purchasers. In this way pro=-
ducers want to protect themselves in the event that - owing o un-
foreseen ci.rc;mstances == the resultant prime costs prove to be

considerably higher than planned.

A no lesser importance is ascribed to the fact that, pure
suant to reguletians in force, the camputing of plaxnmed prime costs
should teke into sccount planned date concerning yield, labor pro-
ductivity, etc, vhereas actually the plans are not always fulfilled

in this respect.

In this connection many producers, when orders are placed
with them, delay presenting calculations of planned prime costs to
purch:;\sers and agreein; with them on prices. It is only after the
order is executed, that is, when the resultant prime costs are
known, that they send calculetions to purchasers and also enclose
their price proposals. In such cases the purchaser is unable to
determine whether and to what degree the resultant prime costs di~
verge from pisnned ones. Through such methods producers attempt
to transfer to purchasers the burden of any losses, zven losses
resulting from ordinary squandering of materials, tools, and human
labor. Such practices on the part of producers affect the purchasers
very adversely with respect to the fulfillment of their own plans
of prime coste, financiel plans, investmenis, etc. These practices
should be contradicted with sll sharpness; managers of enterprises
which comsciously and deliverately delay presenting calculations

should be made responsible for such delays.
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Although official regulations govern explicitly the problem
of nonstandard goods, there are gtill cases when products manuface-
tured an e periodic ang serial basis are marketed as nonstandard
products. Such cases occur chiefly because in nonstandard produce
. tion cer‘cain pm'veyors attempt to obtain higher profits thap in
. standard productian. Such attempts burport to obtain the highest
possibie price even vhen objective reasons do not Justify this,
Sametimes 1t also happens that purchagsers are under compulsion bee
cause the producers may refuse to accept an order ir they cannot
receive a high enough Price for a glven product, Such practices
may be cmsiderably reduced through introducing & more effective
control of the determination of the prices of nonstandard products.
Nonetheless the most effective way of counteracting such headless=
ness on the part of Producers would be %o 8pply permanent sales
prices %o all products manufactured serlally and periodically.

The sales prices specified in price lists must be binding
for all state euterprises of major industry. For instance rig iron,
steel, or rolled products manufactured in enterprises suberdinated
%o the Ministry of Machine Buiiding Industry must be sold at prices
specified in the price 1lists af the Ministry of Metallurgy, Analoe
gously, steel plants and coke-chemical plants subordinated to the
Ministry of Metallurgy must sell coke at prices specified in the
Price list of the Ministry of Mining, and coal derivatives at Prices
specified in the price lists of the Ministry of Chemical Industry,

The generally applied principle is that the price liats of
individual commodities &re to be 1ssued by the ministry which
exercises jurisdiction over the main distributor of these commodie
tles. These price 1ists 8re issued subject to approval by the State
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Economic Planning Camission which, as noted before, is the appropri-
ate authority for determining the prices of supply and investment
goods, no matter whether they derive fram domestic production or

from imports.

Tt must be emphasized that the powers of the State Economic
Planning Commission to determine prices are much more extensive.
They also comprise the prices of regenerated raw meteriale; come
modities essigned for exports (means of wnrodiiction end consumption),
scheduled rates for shipping parcels by enterprises of socialized
econany, snd prices and fees for deliveries, jobs and services

rendered within the framework of socialized economy, except the

prices of conmstruction and assewbling assignments {see Rotsztejn,

Boleslaw, op. cit., page 122).

rside fram having delegated to appropriate ministers powers
to determine the prices of nonstandard goods and services, the State
Econouic Planning Comnission has also delegated to certain ministers --
including the Minister of Metallurgy == ite powers to determine the
prices of supply end investment goods which are manufactured by
plants subordinated to & given ministry and sold only to other unitse
subordinated to that ministry. This pertains chiefly to semifiniched
and finished products delivered within the framevork of interplant

cooperation (Ibid., page 125).

However cne minigter cannot determine the prices of products
manufactured by enterprises subordinated to hin and sold to other
such enterprises when these products are also manufactured by enter-
prises suboxdinated to enother ninister, and when generally binding
sales prices have been specifisd for them.
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The above mentioned powers are of & permanent nature, That

ie, a ninister is free to alter prices vhenever necessary.

On the other hand the problem of complementing the official

price lists for key industry with new prices iz a different matter.

The chalrmen of the State Economic Planning Cammission, upon
delegating some of his price-fixing powers, has authorized certain
ninisters to fix the prices of the investment end supply goods that
are produced in their plants for the first time (except for certain
specified articles whose prices are fixed by the commission). In
this conmection a vital importance is ascribed to the fact that
the prices of goods sold to purchesers from other ministries
should be agreed upon with the minister to whom the chief pur~
chasers are subordinated. If a principel distributor is subordi-
nated t¢ a minister other than the minister to whom the producer
of a given product is subordinated; the newly fixed price should be

also agreed upon with the principel distributor.

These regulations purport to exclude cases when prices would
be fixed for a narrovly conceived benefit of the producer, without

taking into account the attitude of the purchaser.

The likelihood of fixing prices at too high a level is also
prevented Ey the provisions contained in appropriate ordinences of
the chairmen of the State Economic Planning Commission (delegating

price~fixing powers to ministers), which obligate 1nd1v:ldual minis-

ters %o revise the ‘ncwly-r:bted: prices after a quarterly period, or
before the elapse of T months if they were fixed on the basis of
prime costs. Such revisions are conducted on the basis of resulte
ant calculations.
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The fixing of the prices of certain novel products is not
among the powers of individual ministers, This perteins to pro-
ducts vhose prices affect decisively the level of costs and the
value of output, with the level of the prices being compected to a
definite economic policy of the government, In the Ministry of
Metallurgy such products originate fram ores of iron and nonfer-
rous metals, nonferrous ingot metals, all kinds of scrap, pig irom,

cast steel, semifinished rolled products, and steel structures.
CONCLUSION

Until recently certain economists expounded the theory that
in the conditions of a plamned material economy and a centralized
distribution of supply and investment materials; price becames
merely an accounting prop, while the height of price or the relaw
tions among the prices of different materials are of no great im-

portance to socimlized enterprises.

It must be admitted that this viewpoint contains & grain of
truth. But the essence of the problem was not a diminution in the
importance of pr:f.ce in the conditions of a planned socialist econamy
where state enferprises may and should essentially receive their
meterinls on the basis of ration assigmments. Whet happened was
that the pricing system could not fulfill ite role adequately bee
cauge the problem of reducing prime costs and increasing the profit-
ability of enterprises was not a center of attention to certain eco-
neaic activists, The struggle was concentrated on the sector of ate
taining the proper volwme of output, without considering how much
1t would cost and what value would it ectually represent. Meny
enterprise mensgers attempted to obtain greatear assigmments of nmae
terials without devoting sufficient attention to their thrifty cane

sumption.
- 176 =
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At present such situation has been overcame to a great degree.
All enterprises, with a few exceptions s Gevote ineressing attemticn
to the etruggle for the reduction of prime costs and improvement of
financial results. Doubtless this was stimulated by, among others,
the application of ecopomic incentives such as tvhe introduction of
the plant fund end of bonuses for reduction of prime costs., OF
great importance also was the increase in the political awareness
of plent crews, and the active participaition of social organizations
in the struggle for e reduction of prime costs. In this connectiom
there also occurred an increase in interest in the problem of the
prices of weans of production because of its close relation to the

evolution of prime costs.

T¢ is to be expected that the decisions concerning the prices
of means of production will cause a more efficient mansgement of so-
cialized enterprises. This is because individual enterprises s in
their desire to reduce their prime costs, will have to take care
10 use the cheapest rav and other materiale and to observe and cone
slstently reduce the norms of materisl consumption. In these cone
ditions the role and importence of econamic accounfins will also
increase, especielly considering that the price system will exert
& greater influence not only on purchesers but also on producers.

As noted previously, it is difficult to incline industrial
plants to fulfill their plans of range and variety of output when
the price system exhibits a covtrary trend. The output of some
goods would then assure high profits, and that of others -- much
smller profits if not even losses. Such occurrences may be cone
siderably averted through selecting & proper price«fixing method.
However in this connection some attention should be turned to the
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poasibility of traneferring the manufacture of certain more expen-

sive essortments to plewts which can perform it more cheaply.

When debermining the reletions among the prices of individual
assortments belonzing in a single commodity group, attention should
be also turned to the possibility that certain plants could spe-
cialize pot only in the production of specific camodity groups
but also of specific products comprised within e given group. In
such cases the prices of individual products included in a specific
commoddty group should be based on the costs of the plants upe-
cializing in the manufacture of a given product, and not on the

mean weighted costs or stendard plant costs.

The pr’ce system also occuples a major role in the struggle
for reising the quality of production. Cases still happen vhen of-
ficisl price lists do not provide a price discount for second-class
goods. This is because the price liste were based on the assump-
tion ‘that products should be only of a first-class nature, and that
otherwise they have no utile value (for the purpose for vhich they
vere mamufactured). However this is not always corvect. A pur-
cheser who has no opportunities for acquiring & given product from
another enterprise must scmetimes accept a product of inadequate
quality., If, in additiom, the given product is of en econamically
scarce charscier, and the producer can be certain of always finding
a purchaser for it, the absence of a f£ixed discount price for the
second class product is doubtless & factor weskening the struggle
for reising the quality of production.

The height of the discount price for second class producte
ghould slso be considered. If an emterprise £inds it relatively
profitable to manufacture a given product, . may happen that even

- 178 -
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if a discount price of 10 or i5% ic set for second class forms of
the products, the prime costs of ‘roduction still will be covered.
In such a case the pricing system iz les: effective as a facicr
raising the quality of production. It appears advisable to intro-
duce the principle that the discount rate for secand closs products
should be lower than the prime costs of their production (in this
place only supply and investument goods are referred to, as thelr

seles prices do not include turmover tax).

An increase in the importance of the pricing system for supply
and investment goods involves an increase in the importonce of the
proper determination of the price level. Improperly deternined
prices affect -~ as was often emphasized -- very adversely the
proper utilization of means of production, rational use of raw
and other materials, fulfillment of plans of range and variety and

output, and materielization of supply plans, etc.

However the height of a price cennot be correct unless it
is determined on the basis of the method most appropriate for the
brench of industry concerned., This is closely conpected to the se-
lection of the type of relationship of prices. Prices are deter=~

nined most often ou the basis of either direct or composite rela-

ticnehip which ere essentially besed om prime costs. Direct re-

lationship finds application mostly for not mutually replaceable
and hardly replacesble goods. This is not an absolute rule, as it
wvas pointed out in the discussion of the prices of ferroalloys
vhere some of the prices were determined according to the prineiples
of direct relationship although they pertain to wholly replaceable
goods. In this comnection it was alsc pointed cut that if a pure
chaser has complete freedon in selecting mutually replaceable

e 179 =
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materiaia, %helr prices should be fixed according to the principles

of direct, and not composite, relationship,

Composite relationship, although also based on prime cost,
has a different character than gimple relationship. The former is
applied vhenéver 4% s desirved to £iv prices 50 as to cause varia-
tione of different quality, when manufactured with identical equip~

ment, to be produced in highest quality onlye.

As noted before, both direct relationship and composite re-
lationship are based on prime cost. This means thet a certain
definite relation should exist between the price level resulting
from either of such relationships and the prime cost. This rela-
4ion or ratio is expr-ssed by the index of direct relationship or
index of composite relationship. As was pointed out previously,
these indexes should gemerally equel 1.0 or 1.05 {ir case of pro-
ducts the expected prime costs of which cennot be reduced in the
jmrediste future). This signifies that price should generally
equel prime cost end eventually prime cost plus 5% profit. This
principle appears to be indisputable. It has been theoretically
justified by a number of economic studies Eea Notgf . This book
slso has propounded srguments in favor of the spplicatiom of this

principle.

([Fote] See Lipinski, J., "Same of the Problems of the
Prices of Means of Production," Esoncomiste [Beonaniet], Yo IV,
19543 and Fisgel, H., "Price Versus Profitability,” Fipense /[Fi-

vance/, ¥o 1, 1955.)

nmmbealsowmmnetonwetheWn«ccm

leveling of prices with prime costs to a proper appraisal of

-1801
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accumulation at the production of consumer goods and to a correct
camputing of the consumption of raw and other material for invest-
?:zent purposes, and therefore 1o a correct determination of the
part of na*bi.c\ai income essigned for investments., To illustrate

this importance, let us cite the following exauple.

Unt4l the year 1955 inclusively metallurgical products (in-
cluding shee‘cs) were == 88 is Imm-m w= s0ld at prices below their
prime costs., On the other hand the production of enameled sheet«
metal articles and other consumer ‘goods manufacuured from sheet
netal ghoved accurmlation. However the actual sum total of means
sccumuilated by the ctate vas smaller than the difference between
the price~list value and the prime costs of these products. This
wes because a part of that diff'erence had to be used to compensate
for the losses sustained by metallurgleal industry in selling its
products at prices below their prime costs. The actual value of
the mesns expended on investments was distorted bota owing to above
cited reason and owing to the difference existing bstween the
value in sales prices ard the prime costs of the metallurgical
products used for investment purposes. This phencuenon was vorsen-
ed by the fact that ths prime costs of metallurgical products were
improper becsuse the prices of certain raw materials consumed by
metallurgy also were lowver than prime costs. It is clear that in
such conditions the conduct of an analysis of economic activity

was very sggravated.

Returning to the problem of determining prices according to
the principles of direct or simple relationship, it should be re-
nahzbureﬁr that 4kis 4v turn breeds another problems which prime

cost should be the besis for price detemmination, mean weighted
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cost of industry as a whole or prime cost of a plant selscted as

stendard? Vith the prices of refractories as the example it vas

demonstrated that the sole corrvect solution is to use the costs

of the plant selected as stendard. However there arises still an-
other problem, namely: should they be planned, resultent, or
normed cogts? Ag has been noted frequen‘hly throughout this book,
normed costs are the best solution. However in practice this is
not always feasible. The absence of data concerning technological
standards often necessitotes the adoption of planned or resultant
costs instesd of normed ones. In such cases the questlon concern-
ing which costs will be better -~ planned or resultant cogts =~
hinges on actual circumstances and on dexterity in calewlating
properily the planned costs. At any rate the latter solution is
not satisfactory, and it is desirable to create conditions facili-

tating the use of normed costs as the basls for price deternination.

Equivelent relationship is epplied for determining prices in
a totally different way. Here the question is not to create a
proper relation between price level and cost level but to errange
prices so as to encourage purchasers to acquire chiefly those
mutually replacesble rav and other materials vhose production

costs are lowest or which are the least scarce in national ecomouy.

Howevor it is to be emphasized that even the hest determined
prices of supply and investment goods have to be revised periodically.
This is becouse of periodic chenges in technological state of plants,
mechinery pool, and methods of production. All this ceuses changes
in prime costs of productiony the proportions smong the unit costs
of individusl products tend to change and so does the profit level
of the manufecture of these products.
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