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L. About reflecting rent of natural resources in prices.

Several functions are performed by prices in the economy of
the USSR. They are used in project-and-plan calculations for evalua-
tion of efficiency of economic measures and for analysis of tenden-
cies of economic development — this function may be talled ap-
proximate. For the putpose of performing it prices must as well as
possible reflect production costs and efficiency of using ‘the prodiscts
by the consumer. But at the same time it is considered that prices
must be a toll of distribution of financial and material resources bet-
ween the branches of economy and population groups and also a' tool
of stimulation, i.e., backing up state priorities in relation to growth
rates of production of various articles.

Under conditions when prices of the most part of articles are
set by the central organs, theoretical discussions that after all deter-
mine a conception underlying price formation practice rise in impot-
tance.

As it is known, in the USSR prices perform not only measuring
and stimulating functions, but also the distributing one. As a result
of the price reform carried out at the beginning of the thirties
wholesale prices of industrial products were set at their prime costs
level with the inclusion of minimal profit necessary for present-day
activity of enterprises. The main part of accumulations was received
by the state in the form of turnover tax at the expence of the dif-
ference between wholesale and retail price levels.

Such a principle of price setting was justified by the necessity
of centralization of all the financial resources for redistribution of
them to newly created and rapidly developing industries, develop-
ment of new tetritories etc. '
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As the problem of raising efficiency of the social production
was becoming first and foremost and as ecomic science was develop-
ing and the methods of national economy planning and control were
improving, the measuring function cf pm:e was more and more com-
ing to light as a principal one. :

As to the functions of price, they ate elthet of 1mmed1ate con-
sequence of fulfilling its main function (a st1mu]at1ng function, for
example) or can be fulfilled by other economic mechanisms (for ex-
ample, a redistributing function with more success. can be fulfilled
by the financial and credit system)

At the same time if for the sake of fulfilling other functions the
price stops reflecting cotrectly the expenditure which is socially
necessary, no other system can substitute it in fulfilling this measur-
ing function.

The theory of economy optimisation proves the necessity of
taking into account in prices not only current but also capital expen-
diture and also volumes of utilization of natural resources and
distribution of production. When mass price revision of 1967 was
carried out, branch profitability rate levels were set with regard to
branch fixed and current assets-product ratios. However, the pro-
blem of taking into account the rent of natural resources in price
still has not been solved. .

The urgency of this problem is becoming more acute as the
shortage of some natural resources all over the world is making itself
more and more felt.

In the USSR this factor becomes apparent not through their
absolute scantiness, but in rapid input growth in extractive in-
dustries and agriculture owing to worsening of geological extraction
conditions, shift of production to remote underdeveloped regions,
labour resource shortage for agriculture etc. :

Mechanism of taking into account rent of natural resources in
prices and in other estimates of goods, and mechanisms of
withdrawal of it from production enterprises may be various.
Besides a direct financial mechanism of rent withdrawal, two pri-
ce-lists system may be used: differentiated prices reflecting local pro-
duction conditions for producers and common (within the same
transportation costs) — for consumers.” The difference of these
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prices for a given producer must correspond to the rent of natural
resources that are used by him. Bes1des ‘the rent is w1thdrawn in’
the form of turnover tax. : S .

In the actual economic control system both these instruments
are used in metallurgy, fuel industries, in- agriculture. However,
even combined use of them usually does not provide the full ex-
posure and taking the rent into account.

It is beyond all question that the most important. condition
under which pricés can, in general, positively influence the economic
development, is the strive of economic and planning: organizations
and working collectives for maximization of national economic ef-
fect, ie., for minimizing input and maximizing results of produc-
tion. a i :

Most economists- recognize now the ‘necessity: of reciprocal con-
nection between a plan and a price system. : o

What does the correspondence of a price to the plan of econo-
mic development mean? It means that a price must indicate what
extra costs the national economy will-incur in order to obtain extra
million tons of coal or metal, or what extra resources will be obtain-
ed if it succeeds in sparing this million and not making correspond-
ing capital and current input. In other words, a price must reflect
incremental costs of production.

Prices set according to such a pr1nc1ple ensure full’ reﬂectmn of
natural resources rent. The most ‘precise incremental costs évalua-
tions can be determined from caleulations by means of optimisation
models, if these models reflect ‘both production and consumption
conditions fully enough. It :is-most: important to take incremental
costs into account in the branches which utilize natural resources.

In the USSR incremental costs norms (ICN) -are -regularly
calculated  and used in project-and-plan . calculations in fuel-and-
power complex. Calculations are carr1ed out in some other branches
which utilize natural resources.

ICN calculations. and application in separate branches do not al
low to use in-a full measure all the possibilities of improving plan-
ning methods laid potentially in this instrument, because when do-
ing so, mutual influence of changes in inputnorms for production in
various branches is not taken into account Today considerable ex-
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perience in evaluations of the incremental costs levels in various
branches is accumulated, and there is a possibility to start the ICN
development and use them for long-term project-and-plan calcula-
tions on the scale of the whole national economy.

Experimental calculations of ICN on the basis of input-output
balance in which the incremental costs obtained from branch projec-
tions were put instead of average costs columns for branches utiliz-
ing natural resources (fuel and power, timber industry, agriculture)
were carried out in the Central Economic-Mathematical Institute of
the USSR Academy of: Sciences. 2 -

These branches are represented in this model in a more detailed
way than the manufacturing ones. Mining industry is separated from
ferrous metal industry, and timber cutting, coal industry, gas in-
dustry, oil-extracting industry, oil-processing industry are represen-
ted separately. Agriculture is divided into plant growing and
livestock raising. Besides, coal and gas industry and electric power
are divided into two regions: European and Asian part of the coun-
try. As a result of it, the model representes 27 linear equations.

This article contains methodology and analysis of these. calcula-
tions for the conditions of 1972 and 1982.

2. Price dynamics influences their level relatiqns.

The other cause bringing to understated price level on fuel and
stuff and manufacturing branches is a considerable difference in
price dynamics of these two branch groups. The thing is that cen-
tralized control over the average price level movement has different
rigidity, different efficiency for various -production types and pro-
duction groups. It is most. efficient for monoproduct production or
for branches producing.mass homogenous productioni (e.g., -electric
power and. the other industries of the. fuel-and-power complex).
Price levels of such kinds of products are changing strictly in ac-
cordance with centralized decisions. On the .contrary, the possibility
of centralized price level control is restricted in branches producting
a large number of articles with a high degree of production renewal.

Price movement owing to this factor is not reflected fully in
published price indices on product groups, because in annual index
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calculation changes of prices are taken into- account only: for:those.
articles produced this year which were produced-last year-too. New:
products are considered to be products having Aaupr-ice which did. not
change during a year. Lo ~ , RN

' There is, however, ‘a number of methods of indirect estimating
price indices movement for homogenous kinds of large p-rodﬁc’t
groups which are based on the dynamics of production costs for arti-
f:le-representatives, or on interconnections of technical and economic
indicators characterising in equal measure all industrially developed-
c?untries (). Each of these methods has some faults, however, they
give a possibility to assess approximately those price movement rates
which do not correspond to changes of consumption properties of
products. "

The difference in price dynamics on production of different
branches of the national economy and industry is indirectly confirm-
ed in dynamics of costs and profit per unit of output during petiods
between successive price revisions. '

The levels of profitability in prices of the two groups of
branches indicated above are equalized in mass price revisioné. But
such revisions are carried out seldom (15 years have passed between
two succeeding revisions in 1967 and in 1982). o :

v

3.  Some questions of incremental costs determination.

The traditional:incremental costs determination is linked with
description of differential ground rent origin. Price is set according
to the cost of the worst of the lots cultivated during this period
(ma.rginal lot), and lots with lower cost levels obtain some rent
which is not equal to zero (see Fig. 1). According to it, the term
« marginal costs » is often used, instead of the term « i;lcremental
costs ». For increasing production bulk X it is to be passed to higher
per unit costs (3.

More adequate description of dependence of per unit costs on
production bulk growth consistes in the possibility for each lot i to

(1) See Izvestija AN SSSR, serija economichesaja, 1981, No. 6, pp. 62-73.

(2) Not only current, but also capi ald ;
( s capital costs shoiild be taken into unt, so it i
said about discounted costs. : ) secount, so it to be



656 , PLANNING AND SOCIALIST ECONOMICS

incremental output to some extent x; < X, owing to shifting to more
intensive ways of production, and per unit discounted costs rise with
the increase of output: ¢i'= §; ()i Then the incremental costs level:
¢ (x) will be attained at the same time on several-or even on all the
lots and the rent can also appear on. each of the lots owmg to the
difference between marginal and average costs.

Ficura 1.
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If { and § are incremental and average discounted costs then
the share of rent in ICN is a

r = _K‘_A_K 1)
§ :
It may also be expressed by the ratio z = ?

r=1+— : | : . | .  : .’. S gla)

Thus, the rent arises if there is a difference of production costs
owing to the difference in natural conditions. Production conditions
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can be considerably different even on adjacent lots or in mines of:
the same coal basin and give rise to costs differentiation which may:
be called inner-regional. Besides, incremental costs levels calculated:
for each region or basin may also differ from each other (). Such an
interregional costs differentiation gives rise to some rent only in case:
of transportable production. Costs difference for non-transportable
goods production gives rise to necessity. of prices or ICN levels dif-
ferentiation between regions, but it does not give rise to any rent.
Here incremental costs coincide with the average ones. For example,
the need in fresh dairy products can be met only by local cattle bre-
eding farms. Therefore, cattle breeding is developed even in those
regions where costs are several times the average for the country. A
different situation can be seen in plant growing. Its products are, as
a rule, easily transported. At the same time, the dispersion of per
unit costs owing to difference in natural conditions is considerably
higher in plant growing in comparison with cattle breeding (z = 1.8
and 1.2, accordingly) and the most important factor of rising its ef-:
ficiency is concentration and specialization of production. Regional
planning allocation of production is here in need of the use of ICN
being set at the production costs level of the marginal region. At the
same time, purchase prices, as a rule, reflect average costs.

In natural resources-using branches incremental costs level is
determined, as a rule, by deposits or lands with the worst produc-
tion conditions. It is, however, not a general rule.

If, in particular, incremental costs concept is applied to
manufacturing industry whose costs level is determined not by
natural resources constraint (as these have different degree of ac-
cessibility), but by progressiveness of technology and technique
quality, incremental costs, as a rule, should be determined by the
best and not by the worst conditions of production. .

A complicated question which arises in connection with incre-
mental costs determination is their stability degree with respect to
oscillations of necessary volume of production. Obviously, incre-
mental costs level cannot be determined by the costs of production

(%) The share of rent in ICN level for a branch of the national economy or industry is
valculated by the formula (1), where incremental costs value average for all thie branch production.

9.
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for a too little share of the whole output, because this level may be
too high owing to chance causes and, at the same time, it may
change sharply with changes.of output. As one of the aims of ICN
calculation is just correction of output and clearing up on which of
the worst lots or deposits development of production for planning
period is expedient, ICN must remain stable under feasible oscilla-
tions of such a kind. Therefore, incremental costs magnitude average
for the interval of feasible changes of production volume should be
taken as-a norm. In other words, the averaging interval corresponds
to those worst lots or deposits for which the expediency of use in
planning period may be in question.

In conformity with agriculture similar considerations were for-
mulated in Pashaver (1972, 88-90) in the form of more concrete pro-
posal of taking the averaging interval according to production
volume as equal to the insurance fund.

In other branches it is more difficult to shape concretely the
general consideration given above for determination of the averaging
" interval. However, under the conditions of five-year and long-term
plans elaboration, dynamics of costs norms within a five-year period
usually cannot be reflected owing to considerable uncertainty in
many parameters. Therefore, prices and ICN levels seem to be con-
sidered as stable for each five-year period: In accordance with it, in-
cremental costs may be determined as.costs on those lands and
deposits where the main increase of production for a given five-year
period is realised.

These costs are, as a rule, higher than the branch’s average,
because if they prove to be lower than the average ones, it will
mean that the use of .the most part of lands and deposits is not pro-
fitable for the national economy, and the production in them must
be curtailed.

4.  Dynamic rent.

Lately, in connection with the use of dynamic optimisation
models for incremental costs calculations, significance of one more
factor has been recognized. It is not reflected in the traditional
static scheme given above, but influence dec151vely ICN levels

BRI AL i
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(leipounsky, 1971; Eshinetal, 1982). This factor operates in all ex-
tractive industries where production is connected with irretrievable
extraction of limited reserves (they are limited for a given deposit
or region) of some resource and production conditions are worsen-
ing (and costs rise) as long as the extracted volume is rising. In
agriculture under correct management there is no direct dependen—
¢e of production conditions on production output.

Worsening of extraction conditions as long as extracted
volume is rising becomes apparent usually both during exploitation
of a single deposit (necessity of extra costs in connection with sin-
king of intrastratum pressure, deepening of mine etc.), and for a
given region or the country being regarded on the whole owing to
necessity of passage to new deposits which are, as a rule, more
difficult of access and have worse production conditions. Under
these conditions, production of extra quantity of resources at the
present time with unchanged plan of extraction for the next year
requires not only direct discounted costs for deposit development
and extraction of this quantity, but also increase of discounted
costs in the future which is connected with earlier passage to wor-
se production conditions. This change of future costs owing to ex-
traction variation at present, must be reflected in resource evalua-
tion this year, or else it will be impossible to link a local decision
made on the basis of such evaluations with the necessity of maxi-
misation of long-term global plan efficiency. As it will be shown
further, under the conditions of such industries as oil-and-gas in-
dustry which are characterised by high growth rate of per unit
costs on extracting resource, these extra costs may be 30-60 per
cent of direct discounted costs on prospecting and extraction. This
additional component of incremental costs has been named
dynamic rent.

Let us denote v (#) summary volume of resource extracted by a
time moment ¢ and assume that direct discounted costs (c) on pro-
specting and extraction of extra resource unit any moment depends’
only on the magnitude of v (#):

¢ = ¢(v)
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Then the total discounted incremental costs (¢) connected with
extraction of extra resource unit (with regard for the dynamic factor
indicated above) in the year ¢ is equal to ‘

o

¢ (;‘) =-C [v (t):‘l + f ¢, v(71) [v, (r)]-e'ﬂf-n ar

I

where E — discount rate of costs made at different time moments,
¢, and v, — the derivatives of the functions ¢ and ». Integrating by
parts, we obtain

c® = Ef ¢ [v (T)] .e'E""’ ar | ' 2)

If it is assumed that the costs ¢ = ¢ v () rise over time at a
constant rate g, i.e., ¢ = ¢® e*, then

E 4
§ () = E———_QCO ' 3)®

The formula (2), naturally, is suitable only under the condi:
tion @ < E. If costs growth rates g are too high, the assumption
of retaining such rates for indefinitely long time in the future
becomes inadequate. In particular, exceptional growth of discoun-
ted costs in oil-extraction is observed during the last 16 years. Ac-
cording to forecasts it may be expected that the same rates will be
retained till 1990 when extraction increase passes to deposits of
the Caspian Sea country, northern districts of the Tjumen region
and East Siberia. Then the rates of further costs increase must
slow down.

For the sake of exposition simplicity we shall further agree to
call direct costs in a marginal deposit without taking into account
the dynamic rent (c), marginal costs and the term « incremental
costs » will mean magnitude including dynamic rent ({).

) The formula (3) was first deduced by J.V. Sheveljov. See journal « Ekonomika i
matematicheskie metody », tom XX, no. 6, pp. 1103-1112..
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It is necessary to bear in mind that the formula (2):is teue only
in case if the single cause of costs c, change in time is exhaustioh. of
deposits being worked and the necessity to pass to. smaller and re-
mote deposits, mines deepening etc. connéected with it.: -

Data about marginal discounted. costs for oil, gas and coal for
different five-year periods allows to evaluate dynamics of them and
t e

o

It is obvious that high values of the coefficients D (1.27-1.3 for
gas and 1.73-2.0 for oil) not only will change numerical ICN values
in comparison with marginal costs, but also marginal ‘power-bearers
for ICN system and for marginal costs system may prove to be dif-
ferent. Thus, in 1972 marginal costs on oil in the European part of
the USSR were lower than costs on power coal. Apparently, this cir-
cumstance have played a definite part in rapid expansion of mazut
use in the capacity of boiler-and-stive fuel. At the same time, being
calculated with regard to dynamic rent,; ICN; already in 1972, show
much higher costs level for oil and mazut in comparison with coal.
Similar ICN and marginal costs relations for coal and mazut existed
in 1982, If marginal-average costs ratio is denoted by 7, then z =
mD. -

Estimates of this value are shown in Table 1.

using the formuae (2) and (3), to obtain the ratio values D =

S.  Reflection of resources interchangeability in prices and ICN.

When setting up prices and ICN, reflection of products (re-
sources) interchangeability in consumption is of great.importance.

Prices of interchangeable kinds of production are determined not
by costs on each of them taken separately, but by that of them which
must be used for covering change of summary need in the total volume
of all the groups of interchangeable production kinds (marginal re-
source). If there are not any constraints on expansion and curtailment
of some products in a group, then prices and ICN must be determined
by costs for the product which is the cheapest for the national econo-
my. On the contrary; if production of cheaper goods is limited, -then
the prices and ICN are determined by costs for the most expensive
product (expansion of production of which is not limited).



Similarly, the choice of marginal resource is influenced by pos-
sibilities of consumer passage from one resource to another, i.e., by
interchangeability limitations, if they exist. Consequently, the ques-
tion of choice of marginal resource which determines price. or ICN
level for the whole group of interchangeable ones depends on
« boundary conditions » of the problem determining means for ex:
pansion of production and consumption of each of group resources
with invariable efficiency.

When we deal with a long-term forecast, the means of produc-
tion and consumption expansion coincide with the real means of
development of the national economy. In retrospective calculations,
if actually created production capacities of producers and consumers
of each of the resources are taken into account, then it turns out
that there are no means for variations and hence, there is no pos-
sibility of taking into account interchangeability conditions in ICN
or prices determination. Strictly speaking, under such conditions,
the same concepts « ICN » and « optimal price » become senseless.

In other words, in retrospective calculations the concept
«ICN » becomes relative and depends on « boundary conditions »
assumed, i.e., assumptions of variation possibilities. -

So that the norms calculated for the past and present periods
" were comparable with ICN set for the future period, those devia-
tions from the actual trajectory of economic development which
seem to be feasible in case of corresponding changes in the plan
decisions made for the last 10-15 years till the moment under review
must be regarded as permissible ones. Obviously, when using such
calculations it should be remembered of the « boundary conditions »
assumed. o

A classical example of interchangeability is the group of
variouas power-bearers and also electric power produced. by hydro-
and- atomic-electric power stations (HEPS and AEPS)..

In calculations with the interbranch model the following sup-
positions were accepted. For 1972 coal is regarded as the marginal
fuel both in Europe, and in-Asia. It should be noted that incre-
mental costs on gas are lower than those on coal. But gas output was
then only 19.5 per cent (Narodnoe..., 1973, 258) from the total po-
wer-bearers output in the country, and capacity expansion for gas
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output during the nineth five-year plan period was, witheut it, ex~"~
ecuted at maximally feasible rate [8 per cent a year, Narodnoe,
1973, 258)], hence, feasible power need changes could not be met at
the expense of gas output changes. o :

In 1982 coal becomes the cheapest fuel in the Asian part of the
USSR owing to rapid increase of expenses on gas and cutting costs
for coal in the Asian part owing to the ‘development of open coal
pits in Ekibastooz, Kansko-achinsky and Kooznetzky basins. But gas
still remains the cheapest power-bearer in the European part. For all
that, in the eleventh five-year plan period output means of gas and
means of its transportation to the European part may already not be
considered as the main constraint for expansion of its consumption..
Preparedness of branch-consumers themselves to the transition from
mazut of coal to gas use is no less serious constraint. Gas export
potentialities are not boundless either.

ICN of power-bearers determination by . extraction and
transportation costs must, in particular, drive us to the conclusion
that curtailment of qualitative power coals output and transportation
of them to the European part and substitution of them by gas in the
fuel-and-power balance are efficient. Must such a conclusion be con-
sidered as obbligatory one and such a policy be held in plan calcula-
tions? Apparently, no.

Such a conclusion is obligatory only under those conditions
when there are no factors dictating expansion or at least conserva-
tion at the attained level of coal output. But rapid rise of costs on
oil and gas extraction and transportation may in the near future lead
to such a situation when coal is cheaper than gas in Europe and its
output expansion is required again. But as some difficulties, first of
all, the social ones connected with curtailment and subsequent ex-
pansion of output make one prefer the variant of development (pro-
bably, less economic) meaning conservation of attained coal. output
level. : .

ICN setting per one conventional fuel ton (cft) of coal accord-
ing to its interchangeability with gas leads to situations when in a
number of coal deposits they would not cover discounted extraction
and transportation costs though on the average some rent level is
provided by this industry.
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In perspective AEPS must be a marginal power source in
Europe. But in 1982 the share of these station in the total power
balance was too small and some difficulties linked with putting
AEPS capacities into operation shows that extra needs in power
cannot yet be met at the expense of this source. HEPS are very
cheap power source, but their share in the total power balance is not
large and its increase is limited by natural conditions.

~ Oil and products of its processing take a special place among
fuel-and-power resources owing to possibility of using them in :che
capacity of motor fuel or raw materials in chemical or oil-chemical
industries, their relatively light transportability and high export
-value. : .

Usually both in ICN calculations and in actual price formation
evaluations of mazut and other dark oil-products are obtained on the
basis of their interchangeability with other power-bearers. ICN of
mazut so obtained may further be used for ICN calculation of motor
fuels and crude oil according to the following approximate relations
between. costs values (Makarov, 1979; Rookovodjashic..., 1974):

Cot+ €1 = e + Omlm - : G
g‘m +> C2 = 63{3 + 3m§-m : (5)

where ¢o, ¢m and {. — ICN per one ton of crude oil, mazut Vand
light oil-products, c; and ¢; () — per unit costs in primary oil-refi-
ning of 1 ton crude oil and in secondary refining (cracking) of
mazut, Q,, ‘Om, Bey Bm — the shares of light and dark oil-products
output from one ton of initial stuff correspondingly under ‘primary
and secondary refinement. - . :

The relations (4) and (5) determine functional connection bet-
ween ICN of mazut and crude oil ({» and o), so setting one of
these norms uniquely determines the value of the other. :

It should be noted that under the conditions, when oil output
is enough for satisfaction of national economy requirement in motor

() The value of ¢, must include also costs ‘on improving mazut obtained as a product
of secondary refinement.

S REA RSN
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fuel at the expense of only primary refinement and’ practically
without use of secondary processes, and not the whole crude oil
output, but only its part is refined, crude oil, as well as mazut is
valued only as boiler-and-stove fuel. In this case the relations (5)
must be replaced by equation

o = &n - 59

The relations (4)-(5) were used in calculations for 1982, the re-
lations (4)-(5a) — for 1972, . . : :

ICN calculations carried out on the basis of assumptions in-
dicated above with the wuse of the relation expressing in-
terchangeability of mazut: with other power-bearers result in ICN
values of oil which are lower than those obtained by calculations on
the basis of oil extraction and transportation costs. For the year
1982 this difference is very considerable: about 1.5 times. the use of
ICN values calculated on the basis of interchangeability would mean
efficiency of strategy of rapid curtailment of oil output. At the same
time its extremely high export value shows that interchangeability
principle from the point of view of power equivalent for such a re-
source as oil is not suitable. Therefore, our position is that ICN of
oll and oil-products should be set at a higher level: on the basis of
the costs on extraction, transportation and refinement of oil
{without regard for interchangeability with the other power-bearers).
It would promote exclusion of oil and mazut from boiler-and-stove
fuel balance and substitution gas and coal for them. When doing so,
ICN of mazut and motor fuel ({,, and ¢.) are calculated by means of
the relations (4)-(5) or (4)-(5a) proceeding from a given ¢o. v

As it is seen from the previous exposition incremental costs
evaluation for fuel industries is characterised by a number of
peculiarities. Not only the difference between marginal and average
costs, but also dynamic rent and power-bearers interchangeability
should be taken into account.

Foreign trade may be considered as the most important sphere
of Interchangeability. If one rouble expenditure on production of ex-
port resource allows to import articles saving more than one rouble
of national economy costs, the expansion of exporting and importing
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these articles is efficient until some new constraints arise impeding
further export expansion with the same costs or further import ex-
pansion with the same efficiency of using import articles.

In this sense the reflection of interchangeability in ICN is
equivalent to determination of their relations for exported and. im-
ported kinds of production by world market prices.

As for the national economy of the USSR, in the most part of
branches export and import make a small share of the total produc-
tion volume and means of export and import expansion and world
market price level are hardly forecast, therefore, when calculating
ICN, world market prices, as a rule, are not reflected or they are re-
flected while developing not main, but auxiliary variants.

ICN calculated proceeding from home production and consum-
ption conditions allow to assess national economic efficiency of
various orientations of export and import structure.

For this purpose currency coefficients are used. They express
national economic costs at actual home prices which are necessary
for obtaining one currency rouble (when exporting) and national
economic effect which would be obtained per one currency rouble
(when importing). In ICN terms currency coefficient for a group of

articles is equal to ¢. = _E_, where ¢ — average ICN of fchis‘ group

w

TaBLe 1. — Evaluations of incremental extraction and transportation costs to the correspond-
ing average costs ratios for fuel-and-power production. :

. Power-bearer’s name Year z = mD
1. Coal (in the European part) ..........coeevene.en 1.6
2. Coal (in the Asian part) ...........ccvnereevennn ) 1
3. Gas (in the European part)...........ooovvvenns 1972 2.1
4, Gas (in the Asian part) ... ...covvvvreenrionrenns 2.1
S, Oil oot e 5.1
1. Coal (in the European part) ............ccoovee. . 1.5
2. Coal.(in the Asian part) ........ooveereeeeinenns 1.36
* 3. Gas (in the European part).........coovnevencn. . 1982 2.1
4, Gas (in the Asian part) .. .. ..oovtvnnrnnnennennnn 2.1
5.0 ..t . e 5.36

s

e e g
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of articles in actual prices and p, — world market prices in currency
roubles. A number of kinds of imported products which are stable in
the sense of efficiency of their home use and making a considerable
part of the total import may be chosen -and those directions of ex-
port expansion or import curtailment may be considered to be ef-
fective which would obtain more effect than the costs provided that
extra currency obtained by means of it would be used for purchase
of these « basis » kinds of import.

In other words, export expansion or import curtailment are effi-

cient if ¢, < ¢,, where ¢, — currency coefficient of « basis » kinds of
production. ‘

6.  Model for reflection of branch interactions in ICN.

For a long time models based on interbranch balances have been
}:vscd for calculations of branch price levels (see Belkin, 1973, 1983).
They represent a system of equations of the following type

Pi=Lpiay + w + m, i=1..,n 6)

Here lower indices 7 and 7 denote a branch number, # — the quantity
c)f'bmnches, p; — calculated unknown price indices relative to actual
prices (more exact, to those prices at which the interbranch balance
was drawn up), 4y — input-output coefficients (they also included
thorough capital repairs and rehabilitation costs), w; — labour input
per output unit which is measured by per unit wages (in agriculture it
includes also payments from collective farms and income of private
husbandries) with addition of state social insurance deductions. '
Per unit profit =, in price is usually connected with capital expen-
diture on production and set proportional to either assets-output ratio ¢;

"y = ey (7

{the model of « production'prices »), or net capital investments per unit
of output average for a given branch

x = vk, | » o ®
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(« self-financing » price proposed by N.J. Petrakov / 11{. It cor-
responds to heightened profitability of production assets in rapidly
developing branches). Assets-output and capital-output ratios are re-
flected in structure of assets-formating branches of interbranch
balance (in our calculations — engineering industry and construc-
tion) and revaluated at unknown prices p;:
@ = zi:Pi Pijs k; = };Pz‘ ky

In order to obtain branch ICN levels the some model (6) may
be used with replacement of coefficients ay, w;, ¢, x; espressing
average costs by analogous ones showing incremet;tal' costs. A§ thé
purpose of calculating ICN is, in particular, in comparing dls‘c-‘our%ted
costs on production of different products and in improving dlstl.rlbuf
tion of capital investments to expansion of production, the right-
hand side of (6) should be replaced by the sum of per unit discoun-
ted costs on a marginal deposit or in a marginal district of prod}lc-
tion and transportation costs multiplied by coefficient D reflecting
dynamic rent. If only aggregate level of marginal discoun'ted costs
per one rouble of branch output (calculated at actual prlces.) a.nd
their structure is nedr to average costs structure reflected in in-
- terbranch balance, then the following equation instead Qf (6) should
be written for determination of ICN :

b; = 2 (Epiaij + Wi + V):P:ksj), v i=1.,n | (6a)

S and {,; and ¢, — average and margi-
a v v -
nal discounted costs levels per one rouble of -th branch output. The
coefficient z; is linked with the share of rent in increase costs by the re-
lation (1a). This relation remains invariant in the simplest model (6a).
Calculations for fuel industries show that the values of the ra-
tions prove to be highly stable. It permits to suggest a hypothesis
that the parameter z; (or #;) should, as a rule, change little when pas-
sing from actual prices to ICN, i.e., that the share of rent may be

quite safely evaluated according to statistical data at actual prices.

where 2z, = Dym;, m; =
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According to 5. products’interchangeability was reflected in the
model only with respect to gas and coal. It was assumed that the re-
lations of actual prices on the average approximately correclty reflect
calorific capacity relations and other consumption properties of these
resources. In this case branch ICN level ratios should be equal to
branch levels ratios of ‘actual prices and hence, the equation must be

fulfilled

Pe = p, )

(P and p, — indices of transition from actual prices to ICN for coal
and gas). As it was noted in 5., coal was taken in the capacity of
marginal fuel in 1972 both in Europe, and in Asia. It was also taken
In this capacity in 1982 in Asia. Therefore, the corresponding equa-
tions (6a) for gas are not used and are replaced by (9) in the model.
Marginal power-bearer for Europe in 1982 was gas, so the equation
(6a) for coal is replaced by the equation (9). It should be noted that
subsidiary variant of calculation where coal js assumed to be mar-
ginal power-bearer both in Asia, and in Europe gives ICN values
which are near for all the branches. For oil-extraction ICN were
calculated on the basis of branch costs without reflection of in-
terchangeability both in 1972 and 1982. The values of coefficient z
for fuel are given in Table 1.

It should be noted that ICN for mazut evaluated per conven-
tional fuel unit calculated with regards to branch interactions was in
1972 higher than ICN for coal and gas by 20 per cent and 1982 —
already by 46 per cent owing to more rapid rise of oil extraction
costs.

Evaluation of the parameter 7 for ferrous metal industry was
bused on the following assumptions: 1) the whole of rent of natural
conditions is concentrated in iron-ore industry; 2) since the produc-
tion of different iron-ore enterprises differs considerably in composi-
tion and quality and prices on it do not always reflect relations of its
efficiency from the point of view of further processing it, the share
of rent in iron-ore industry was evaluated according to the differen-
¢e between average and marginal costs of pig-iron production (with
regard to share of costs for iron-ore in the total output of pig-iron);
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3) dynamic rent was:not taken into account (D = 0) because of
comparatively slow-stock increase. As a result, the values of z being
near to 1.3 were obtained for 1972 and 1982.

Determination of magnitude and structure of margmal costs for
manufacturing industries, infrastructure and distribution sphere is dif-
ficult even theoretically because of a large number of kinds of their
production, rapid renewall of assortment etc. When calculating branch
price and ICN levels for these branches, only average costs represen-
ted in interbranch balances and average assets-product ratios may be
used. The main purpose of this work is to determine influencing ICN
system by natural resource rent. Therefore, more detailed reflection of
conditions in other branches remains beyond the model.

Since instead of capital investments, assets value was used and
their technical level, average age etc. differs from one branch to
another, then the use of the principle of « production price » with
common rate of profitability per assets unit may not be regarded as
obligatory. ,

For those branches where average costs were not replaced by
incremental ones (i.e., rent does not arise) in calculations for the
year 1982 profitability of production'assets was determinated ac-
cording to either principle of « production price » (7).or principle of
« self-financing » (8) (for the year 1972 only « self-financing ». prin-
ciple was used), and the values of rates p and v were chosen so that
the average rate of profitability for the national economy calculated
in ICN would coincide with the actual rate for a corresponding year.

Average costs level for nature resource-using branches which is
necessary for rent calculation was determined according to a prin-
ciple (« self-financing » or « productlon price ») accepted for other
branches. After that, the share of rent was determined by the for-
mula (1). Thus, an accepted principle of price formation was kept
for all branches including natural resource-using branches too.

‘The results of calculation by means of the model show that that
transition from one principle of reflecting profitability of production
assets to the other does not bring considerable changes in values of
ICN coefficients (d;). Therefore, the results given in Table 2 are
calculated only for the variant with « self-financing principle which
is considered basic.
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1.54

33.3 (**¥%)

1.74
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1.6

The whole of the national economy .......................
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(9

To retail prices.

(*)
(**)

To purchase prices of 1983.
(***) The share of rent in the national income.
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Considerably stronger influence is exerted by accepted values of
efficiency parameters E and v. Since in actual prices and in accepted
methods of evaluating economic efficiency of capital investments
natural resources rent is not taken into account, it is naturally to as-
sume that recommended rates of capital investments efficiency and
rate of profitability in prices which should correspond to efficiency
of production assets in comparison with labour efficiency prove to
be overstated at the expense of including in them a part of rent
component. Therefore, for the year 1982 a variant was also calculat-
ed in which there were lower values of efficiency rate in incremental
costs calculation (E = 0.088) and profit-capital investments ratio (v
= 1). The obtained ICN values were characterised by lower general
level: 1.5 times actual price level. The share of rent in the national
income changed slightly. ‘

7. The results of the calculations by means of the model and their
analysis.

ICN indices relative to the actual wholesale prices are given in
Table 2.

As it is seen from Table 2, common ICN level in 1982 proved
to be 1.74 times as much as wholesale price level (including turnover
tax) at the expense of the inclusion of rent in them (in 1972 - 1.6
times). Rent makes up 33.3 per cent (in 1972 - 27.2 per cent of the
national income calculated at ICN.

ICN distinctly exceed the actual price level for those branches
where rent is stipulated by the model and in food industry (owing to
high ICN level for production of agriculture) and partly for the
branches of infrastructure (transportation and communications,
trade, material and technical supplies and state purchases). For other
branches ICN levels are considerably nearer to actual price levels.
Thus, ICN of fuel to ICN of engineering and metalworking industry

production ratio is two times as large (in 1972-2.4 times) as the ratio

of corresponding wholesale prices.

High levels of rent and ICN in extracting industries and
agriculture are indicative of considerable reserves for raising efficien-
cy of the national economy consisting in improving interbranch pro-
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portions in connection with the transition to resource-saving: teech -

Such an approach allows to reduce rates of ‘expanding
primary resources production and refuse from a part of the least ef-
ficient lands and deposits or to release extra resources for export. At
the expense of it, incremental costs level in a number of branches,
especially in agriculture, should approach average costs level and the
share of rent be reduced. Expansion of the share of atomic power in
clectric power output planned for the nearest five-year periods
which would lead to reducing the difference of incremental ‘and
average costs for all the power resources except oil and gas may be
as an example of such a process. These progressive processes may be
easentially accelerated by means of systematic calculation and using
ICN.

The problem of improving actual price levels and relations is
conisiderably more complicated than using ICN in project-and-plan
caleulations.

At the same time, a considerable difference of relations and ag-
gregate level (with respect to labour payment) of the actual
wholesale and purchase prices from ICN may raise distortion of in-
terbranch proportions and drop in efficiency of production
structure, The question of improving price systema under the condi-
sions of autonomy expansion of a main profit-and-expenses link of
sconamic control becomes especially important.

Therefore, side by side with the process of reorganization of
social preduction structure leading to reduction of the difference
wiween Incremental and average costs (first of all, in agriculture) a
strstogy of successive approaching actual whole sale prices by their
steuciure and relations to incremental costs norms should be mapped
and realized. :

For the first stage price system including rent only in oil-and-
gas extracting industry was calculated (¢). Prices for other branches
are set according to the « self-financing » principle with conservation
of the relation between profit minus bonuses from material stimula-
tion funds and net capital investments (1.25). In this case rent may

nologies.

%  This caleulation was carried out with the patticipation of N.J. Petrakov and E.G.

L]
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TAaBLE 3. — First stage price indices relative to the" actual wholesale prices including turnover tax

(1) and the share of rent in them in % (2),

Name of branch - . (1) ‘ : (2)

Iron-ore industry ..................... ... ... 0.9 0
The rest of ferrous metal industry ©................. 0.9 0
Coal industry (Europe)................. e, 1.19 0
Coal industry (Asia) ............................ 1.19 0
Oilextraction ....................... ... ... . 2.19 55.1
Oil-processing . .. ............coo i 1.32 0
Gas-extraction (Burope) . ........................ . 1.19 14.4
Other kinds of fuel ....................... .. ... 1.18 0
Electric power (Burope) ..................... .. 1.03 0
Electric power (Asia) .....................c....... 1.03 0
Engineering and metal-working industry ............. 0.91 0
Chemical industry ..:........ PR 0.96 0
Timber industry ............................ .. 1.04 0
Wood-working and pulp-and-paper industry........... 0.91 0
Building materials............................. 0.97 0
Light industry................. ... . S 0.64 (*) 0
Food industry .......................... ... .. 1.06 (*) 0
Other industries ....................... ... ... 1.14 0
Plant-growing ....................... ... ... . 1.03 (*%) 0
Livestock raising. ........................ ... .. 1.09 (*%) 0
Forestry.........ooooiiiiiiiiiin 1.2 0
Construction ..................o 1.01 0
Transportation and communicatons . .............. . 1.09 0
Trade, material and technical supplie and state pur-
chases - ' 1.17 0
Other branches of material production. . . e e . 0.89 0
The whole of the national economy ............... .- 1.06 5.9 (**¥)

(*)  To retail prices. .
(**) To state purchase prices of 1983.
(***) The share of rent in the national income.

be partly constituted at the expense of shifting financial flows —
part of turnover tax being raised within production sphere and part
of profit. A feasible variant of such a price system was calculated on
the basis of the interbranch model (it is named « first stage prices »
in Table 3). The level of actual wholesale prices is exceeded in such
a variant for 1982 by 6 per cent on the average. It should be noted
that under stable retail prices, the value of national income calculat-
ed- at final consumption prices according to prescribed methods will
not be changed. The difference between the corresponding indices
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of gross output and national income must be compensated at the ex-
pemse of cutting turnover tax and raising state subsidies on covering

the difference in agriculture produce prices.
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