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1. The question of location of industrial enterprises in developing countries has 

been reviewed in several United Nations documents and at the United Nations Inter- 

regional Symposium on Industrial Project Evaluation. 

2. The report ID/CONF.l/65 of which this is a summary reviews factors that should be 

taken into consideration in order to find the optimum variant of location for industrial 

enterprises. 

3. The problem of optimization is a complicated one and concerns industry,  transporta- 

tion and practically all branches of the national economy.      The report, howevar, 

deals only with the problem of location of industrial enterprises for selected branches 

of industry. 

4. One of the important criteria to be- considered in the calculation of optimum 

variant of location is profit.      If the goal is to gain maximum profit, it should only 

be calculated after all proper conditions for operation are fulfilled.      The criteria 

of maximum profit is appropriate in those cases in which future prices can be forecast 

more exactly than can future needs. 

5. Another method for industrial location planning is based on the criterion of 

miniamo expenses for production of a particular product.     This method should be used 

when the forecast of future prices is less dependable than the forecast for need, or 

when the need for ¿oods should be satisfied unconditionally. 

6. The coefficient of effectiveness of the criteria of optimization is considered in 

the report.      This coefficient should be calculated integrally, i.e. for the whole 

period of planning. 

7. The report discusses a number of limitations which influence the expediency of 

various variants in the development plans. 

8. Calculation difficulties as well as a lack of basic information and experience 

in calculating variants of industrial locations call for the us« of a siaçlified 

•yst«a when plans are carried out. 
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9. To compave basic tochno-economic information related to various years of 

development, another coefficient can bo used that is called "norm of efficacy". 

Various formulas in the report illustrate how this coefficient is calculated. 

10. A racdcl of a problem illustrates optimum perspective plonnin, for development 

and location of a specific branch of industry.  Basic assumptions are sur; oeted and 

necessary ra?.thematical a^jaratus is ,-jivcn. 

11. In the Union of Soviet Socialist Republics the work on optimization of develop- 

ment and location plans for various branches of the State economy, especially 

certain brandies of industry, is one of the basic subjects for research and practice 

in planning the State economy. There ere many studies nade on this subject as well 

as many studies on calculation methods and techniques. Many practical problens have 

been solved successfully. Startin-j in I966, calculations for optimization of 

development and location plans have been made for more than twenty industrial branches 

of the USSR, usin,; capitel investments amounting to more than half of all USJR 

capital investments in this field. The calculations for optimization are used not 

only for the j>lans for development and location of industrial branches, but also for 

development of economic re;£ons and complexes, especially in newly developed industrial 

regions of the USSR. 

12. Besides dealing with industrial complexes, many studies and experimental work 

are undertaken in connexion with the optimization of the plans for development and 

location on a state-wide scale: that is, for the whole economy and industry of the 

Soviet Union. 
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(f ) the considerable share of import- 

ed components in the cost of production of 

many goods; 
(g) the possibility of undertaking 

simultaneous construction of a limited 

number only of new enterprises, and the 

faot that there are few regions and places 
where these can reasonably be located« 

2« In these circumstances it would 

seem practicable in some cases to pose 

the probi«« of optimal economic develop- 

ment as a complex one in time and space 

either of the economy of the country as a 

whole or of its complexes, where they are 

large enough, taken either on a territo- 

rial or on an Industrial basis« Both the 

national economy and its larger links are 

usually a complex embracing the production 

and consumption of many products, a trans- 

port system, etc« When the economy is con- 

sidered as a whole, however, the choice 

of criteria of optimum development is comp« 

Heated, de présent paper examinee only 

local optimisation problems, i.e. those of 

the development and location of the vari- 

ous separate unita« for uniformity of des- 

cription any of these units will be refer- 
red to as an "optimised system", or simply 

as a "system". 
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3. Work on optimal planning of the 
development and location of any economic 
system is carried out in stages, as fol- 
lows! 

(a) a criterion of the optimum is 
established to enable the effectiveness of 
different development variants of the sys- 
tem to be evaluated and compared; 

(b) the conditions and interconnec- 
tions for practicable functioning of the 
whole system under review, and its indivi- 
dual components, are formulated; these con- 
ditions and interconnections are described 
in the form of a mathematical economic mo- 
del, allowing variants of the system as a 
whole to be constructed on the basis of 
the given set of the possible development 

variants of the individual components | 

(c) the initial information determin- 
ing the numerical magnitudes of the para- 
meters for the model and of the criterion 
of optimal development is compilad lor 
¡worked outii 

(d) the extremum problems arising, ef 
finding the best variant for the develop- 
ment of the system, are  solved wither by 
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simple campariaon of variants, if their 
number is small« or (when planning large 
and complex systems) by utilising mathe- 
matical programming ana an electronic c< 
putar. The solutions obtained are tasted 
and corrected by modifying the initial 
data and by using the methods of economet- 
ric analysis« 

4« We shall first consider the prob- 
lem of the criterion of optimal develop- 
ment« 

The most general synthetic index«; iff 
the effectiveness of the variant« of the 
functioning of the local system being exa- 
mined is obviously the profit« mmmemyjed as 
the difference between the income from 
aale of the goods produced and the outlay 
on their production« 

When »fT*Tt profit is sought« the 
optimal variant for the development and 
location of a branch of industry is taken 
as that variant of the construction of new 
production units, and extension or moder- 
nisation of existing ones, of choice of 
volume and  mix | of output produced end 
sold and of technological production pro- 
cesses used» as well as of organisation o£ 
4 



transport between units and of utilization 

of the products by individual units (in- 

cluding ultimate consumers), in which the 

required operating conditions of the in- 

dustry are maintained throughout the plan- 

ning period and in which the profit from 

the output and its realisation is maximum. 

Référence to profit allows 

ahy versions of activity to be compared, 
including those that d if fer In volume and 

dynamics of output. In the special case, 

of an equal volume of output, and conse- 

quently of an equal income from sales, the 

efficiency of the variants being compared 

is evaluated according to the outlay in- 
volved. 

Where minimum outlay is postulated 

the dynamics of the general development of 

the optimized system (e.g., the dynamics 

and territorial distribution of final con- 

sumption of its products) are taken as 

known for the planning period. She optimal 

plan of development is then considered to 
be that plœ (as above but given inter- 

changeability of products) in which the. 
required development of the system (e.*., 

full satisfaction of tbt final consumers 



at any moment daring the planning period) 
and maintenance of all other postulated 
operating conditions are ensured, and in 
which outlay on the production, transport, 
and utilization of the product is minimal. 

These criteria may be modified for 
the special condition-i of developing count- 
ries, primarily to take account of the 
lack     of foreign exchange for the needs 
of national development and the necessity 
of increasing e^loyment, 

(Chus, where a significant share of the 
goods produced by the optimised system is 
meant for export in order to increase the 
country1 s receipt of exchange, a criterion 
of mrr**1• foreign exchange profit may be 
postulated as the aim of optimal develop- 
ment of the system« 

Since unskilled workers are paid in 
the national currency, such a modification 
of the criterion in some measure favours 
the use of technological processes promot- 
ing employment of the local population« 

A more detailed description of the van 
riama forms of criteria is given in refe- 

O). 
5« It is advisable to postulate maxi- 



mum profit (or foreign exchange profit) as 
a target primarily in eases ubere the fore- 
casting of market prices is more reliable 
than the forecasting of levels of demand, 
fe may take two main eases of this type, 
as follows.« 

(a) the product supplied by the opti- 
mised system is in great demand on the . 
home and foreign markets, but the foreign 
exchange or other resources,  allocated for 
development of the system are inadequate 
to raime output to tbe level at which the 
needs of all prospective consumers are 
completely satisfied. This failure to ex- 
pand the production of the optimised sys- 
tem will either hold back development of 
the country's exports or of other branches 
of its economy, compel it to consume otham, 
more expensive goods or commodities in 
short supply, or, finally, will not allow 
it to make full use of certain potential 
opportunities (such as raising yields by 
increasing the use of mineral fertilisers, 
for example). la this situation the prob- 
lem arises of the selection of the range 
of goods to be produced by the system, as 
well as of consumer choice and the extent 
to whioh demand is to be met« 
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(b) the final product of the optimis- 
ed system is in the form of consumer goods 
that have a very elastic demand - the de- 
mand for a certain product, for example, 
rises significantly with a reduction of its 
selling price.  Thus the possibility must be 
considered not only of a functional rela- 
tion between the selling price of a commo- 
dity and the corresponding demand for it, 
but also between the selling prices of si- 
milar, interchangeable products and the to- 
tal demand for all these commodities, etc. 

Postulation of minimum outlay as the 
criterion for optimal development and loca- 
tion is advisable when studying systems 
producing a commodity with a very inelastic 
demand, this demand being liable to uncon- 
ditional satisfactions and also where the 
selling prices of the output of the system 
axe not known or are not considered as suf- 
ficiently reliable (are less reliable than 
forecasts of demand). 

6. The indices of effectiveness (or 
coefficients of tba criterion of optimal 
development) must be computed integrally» 
i.e. for the whole period that decisions 
relating to the activity of individual in- 
dustrial units (objects) ere operative. 
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This period, which we will provisionally 
call the account period« includes both 
the period of construction and exploits*» 
tion of the object. 

7. The optiaal variant is selected 
from the feasible versione, i.e. those 
that comply with the limits established 
for ths system for the utilisation of 
scarce resources, such as raw materials 
and semi-finished goods, certain types of 
equipment, natural and labour resources, 
foreign exchange, etc. The postulate of 
•Intana outlay also requires restrictions 
on the production of industries subject to 
unconditional satisfaction. The period for 
which these restrictions are in force, 
we will refer to es ths rtfjTTflMf ptgiod^ 
Its length la usually recommended at tern 
to 15 years. 

8. The system of restrictions deter*- 
mining the acceptability of the develop- 
ment plan variants bains; considered must 
Inoliala the' following! 

(a) the initial state of the system 
(the production capacity of existing enter, 
prises, ths existing infre-structure, 
•te.)i 
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(b) the rates of expenditure of raw 
materials, fuel, and other materials, 
equipment, skilled and unskilled labour, 
and of other resources, by the technology 
actually, in use and anticipated, in pro- 
duction; 

(c) the existence, or possibility of 
obtaining, scarce resources, including 
skilled labour and foreign exchange; 

(d) the character of the inner con- 
nections of the system; 

(t) the conditions for transport of 
raw materials and semi-finished and fi- 
nished goodst 

(f ) the conditions of sale of pro- 
ducts (their interchange ability, the sise 
of the foreign and home markets at vari- 
ous price levels and of the demand for 
products that is to be unconditionally 
satisfied, etc.). 

Limitations are established both for 
the separate years of the planning period 
ani for the period as a whole« 

9« With a dynamic formulation of the 
problem, the validity of the plan is 
checked for several selected aoammts of 
time (yean) daring the planning periodi 
10 



mas 

the optimal variant is adopted according 
to the complete, integral effect for the 
account period. In addition to the rela- 
tions between the different units of the 
system, attention is also paid to the rela- 
tions between the different successive 
states of the same unit« 

10. The data-collecting and computing 
difficulties linked with a dynamic postu- 
late , the determining of the length of the 
account period9 and the calculation of the 
effect of the plan during this period make 
it necessary to simplify the formulation of 
the practical problems. The following sim- 
plifications are those most commonly used s 

(a) a static formulation in which the 
state of the system is considered for the 
conditions of a certain fixed year and can 
be taken as constant in time. The mutually 
independent solutions of a number of sta- 
tic problems for several moments of time 
serve as a method of approximate represen- 
tation of the dynamic development of the 
system» Such a solution o an be considered 
satisfactory if the optimal variants ob- 
tained are not contradictory, there they 
are contradictory the means to eliminate 
the contradictions depends on their nature 
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and importance. With really significant 
contradictions! it is necessary to formu- 
late and      solve a dynamic problem - 
either for that part of the optimized sys- 
tem where contradictory solutions have 
been obtained, provided it can be isolated 
or alternatively for the system m a whole; 

(b) the substitution of annual Indices 
for the integral indices in the static for» 
mulation of the problem« The animal indi- 
ces are either those for the account year» 
or for an intermediate year considered ty- 
pical for the period under reviews weight- 
ed mean values calculated from the anti- 
cipated dynamic of volumes and prices, fhe 
use of weighted mean indices is preferable 
when the economic parameters and volume of 
activity of the unit are subject to signi- 
ficant annual changes« They may be deter- 
mined for a finite period equal to the ex- 
pected lifetime of the economic unit, for 
a period less than this lifetime» or for 
an indefinite period; in the last ease it 
is assumed that the unit is restored after 
physical wear to its original state with 
exactly the same technological process and 
at the same outlay. 
12 



11. In calculating both integral and 
weighted mean indices of the criterion of 
optimal development the values of the ini- 
tial economic indices for individual years 
of the  account period must he determined 
on the assumption that the prices of the 
resources used and the output produced 
change with time. However, since reliable 
data on the character of these price chan- 
ges are not available f the economic indi- 
ces (incomei outlay, profit) for different 
years are usually referred to time by me am 
of an approximate index - the effective- 
ness rate B» 

The value of this rate may vary with 
time} in that case its magnitude for the 
year t is indicated by JB^« 

When this rate is used, the economic 
indices applying for different years are 
multiplied by '•remoteness factors'* B^ cor- 
recting them to a common moment of time. 
These factors are calculated from formulae 
(1) or (2) depending on whether the rate 
is considered time constant or time vari- 
able t 

(1) 

(2) 
13 
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where: 1) B. is the "remoteness factor" or 
the coefficient to correct the 
economic indices for the year t 
under consideration to the first 
year of the planning period ^ 
S or B^ is the rate of effective- 
ness« 

12• The introduction of the effective- 
ness rate into the economic calculations 
makes possible an approximate reflection 
of the circumstance that the input and 
output of resources and products usually 
have greater significance for society the 
earlier the moment in time to which they 
are related« A dynamic evaluation some- 
what simplified  may he obtained by 
adopting a certain value of the rate of 

fl.fr   is a mathematical sm» 
: ine product of R multi« 

*> 

bol designating 
pliers ar- 

'When the economic indices are cor- 
rected to a certain reference year 0    , 
all the remoteness factors are multiplied 
by a constant equal to (1+B) if Bt •* 
i s, calcul at ed from formula (1), or to* JL 

(l+£r) I* formula (2) is employed. Tne7 

correction moment adopted for reference 
does not affect the results of comparing 
different plan variants« thus making It 
sufficient to de termine B+ from formulas 
(1) and (2). t 
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effectiveness. However, these rates are 

not necessarily equal for all resources 
and products* 

13. Ebe role of the effectiveness 

rate in the long-term optimal calculations 
made at present is not exhausted by this 
consideration« 

When formulas (1) and (2) are used, 

the further the year under consideration 
is from the beginning of the plan period 

the less the economic indices of the dif- 

ferent years affect the decisions adopted 

at present, Thus, according to formula (1) 

with E m 0.15 Bn « 0.2472; this means 

that at a remoteness of ten years from the 

base year the influence of economic dif- 

ferences between versions is reduced to 
less than 25 p*r cent. 

any long-term planning, however, is 
actually undertaken under conditions of 

uncertainty due to the following principal 
reasonsi 

(a) the impossibility of exactly pre- 
dicting the scope and paoe of future scien- 

tific and technical progress and, conse- 

quently, the dates of introduction of new 

technological processes, the degree to 

15 



which the parameters of existing processes 
may change, and the extension of possibi- 
lities    of utilizing natural resources» 
•te. i 

(b) the lack of sufficiently exact 
information on the dynamic  and territorial 
aspects of the long—term development of 
the economy as a whole and,  therefore,  of 
other economic systems (for example, other 
branches of industry) supplying materials 
and equipment to the system under conside- 
ration, or consuming its products,  and 
also of systems competing with it to uti- 
lize natural and labour resources or for 
customers; 

(c) the uncertainty of the market in 
probable volume and conditions of sale of 
consumer goods; 

(d) the uncertainty of natural condi- 
tions (for example,  of the weather)« 

This uncertainty grows with remote- 
ness in time« Consequently the rate of 
effectiveness reduces the influence of the 
économie indices not only of the more re- 
mote periods but also of those marked by 
the greatest degree of uncertainty« Tbl* 
implies that the rate cam reflect our 
16 
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luation of the quality of the initial in- 
formation and our confidence in the vali- 
dity of the hypotheses of future opera- 
tional conditions. 

In view of this i and according to the 
reliability of long-term predictions of 
conditions of activity and of potential da- 
tes for the industrial application of ma- 
jor discoveries and inventions,  it is pos- 
sible to raise the effectiveness rate in 

| 8-10-1$ years« Both the moment and the 
degree of increase of the rate may be dif- 
ferent for different branches and dist- 
ricts for the following reason: the grea- 
ter the degree of uncertainty (the faster 
the pace of scientific and technical prog- 
ress, the quicker the changes in market 
conditions, etc«) the sooner and the grea- 
ter the increase in the rate of effective- 
ness, 

! 14. Let ua take a model of the prob- 
f lem of optimal long-term planning of the 

development end location of a certain lo- 
cal complex of the economy, baaed on the 
following assumptions i 

(a) the decision to adopt one deve- 
lopment plan variant or another is mad« by 

17 
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the State authorities of the country, tak- 

ing account of the interests of the eco- 
nomy as a «hole; 

(b) the model is a static one; the 

operating conditions of the system are 

checked with reference to the state of the 

year T of the planning period; data on ca- 

pital expenditure for (ON-1) years and cur- 

rent outlay for year T are utilized to ob- 

tain indices of the criterion of optimal 
development; 

(c) the infrastructure is taken as 

given, and problems of its expansion (in 

particular, extension of the transport 
system) are not considered; 

(d) the enterprises ««idTnç up the 
optimized system can turn out several pro- 

ducts and there is no inter-consumption of 

manufactured products by enterprises, a 

certain set of possible operational vari» 

ants with fixed volumes of output of each 

product and a fixed level of outlay is 

stipulated in advance for each enterprise 
so that optiaition is confined to choos- 
ing between these variants! 

(e) the system meets the needs of 
both the noie and foreign markets; maxi- 
16 



mum current foreign exchange profit of the 

system, taking into account current outlay 

of foreign exchange (payment for purchases 

and deliveries of imported goods, payments 
to foreign specialists, etc.) is adopted 

as the criterion of optimal development; a 

definite limitation is put on the total of 

foreign exchange allocated for capital 

construction of enterprises for the system 
over (T-O.) years (acquisition of equip- 
ment, etc.)I 

(f) for the sake of simplicity it Is 

assumed that the prices of goods sold and 

of resources utilised are stable (do not 

depend upon the volume of sales) both oil 

the home and foreign markets within the 

range of activity of the optimised system; 

the capacity of the market for each pro* 
duot Is limited;, 

(g) all enterprises of the optimised 
system employ a limited number of quali- 

fied specialists (for simplicity it is 

assumed that this limitation applies only 

to a single speciality; but an extension 

of the limitation to a number of special!« 

ties does not coqplioate the structure of 

the probloO« 



15. The method used to account for 
incomes and expenditure in the national 
currency in the problem depends on the 
state of the economy of the country and 
its monetary system* 

(a) for countries with a readily 
available and conditionally convertible 
stable currency, the economic indices can 
be converted from local to foreign cur- 
rencies using a certain fixed    rate of 
exchange ; 

(b) for countries with an incover- 
tible currency, the plan providing for ma- 
ximum exchange profit may be adopted ini- 
tially;  if there are several plans with 
identical profit, that with the best eco- 
nomic indices (minimum outlay or m<nrtm^m 
profit) in the national currency is select* 
ed; 

(c) finally, for countries with 
strict financial controls, limitations may 
be imposed on the volume of permissible 
outlay or on the sise of the balance of 
payments deficit. 

16. The following symbole are adopted 
for econometric modele complying with the 
preconditions of Section 14 and sub-sec- 
tions "a" to "cw of Section 15t 
20 



m - mutar of possible points of lo- 
cation of enterprises f 

n - number of markets including "lu", 
foreign and (n-n^) home markets; 

F - number of products; 
Qp - nornber of Tarlante considered for 

the development and operation of enter- 
prises at point "r"t 

MJP - output of product "j" at point 
"9* for the Nq* variant of development 
(in units) t 

Dj - capacity of market "S" for pro- 
duct "J« (in units) | 

Pj - selling price of a unit of pro- 
duct "J" on market "8" (for S « lf2f....nlf 
i.e. for foreign markets, 2^ is expressed 
in units of the adopted foreign currency, 
and foreign exchange expenditures on the 
delivery of the product being excluded fros 
Its selling price« With 8 « x^ + 1, 
nx + 2..„....n, i.e. for the internal ma*» 
ket, Fj is expressed in units of the na- 
tional currency)! 

ZJ* - current foreign exchange expendi- 
tures due to development at point "r" 
according to variant "q" (including pay- 
ment for imported materials and their im* 
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port at i on, foreign exchange payments to 
specialists, etc«), in units of foreign 
currency; 

z£   - outlay (capital and current) 
in the national currency due to develop- 
ment at point nrn according to variant 
Vi 

Zp8 - transport outlay in the natio- 
nal currency for the carriage of a unit of 
product "J" from production point "r" to 
market "S" (or to the respective frontier 
station of the country); 

K£     - foreign exchange investments 
due to development at point "r" according 
to variant "q", in units of foreign cur- 
rency; 

I - total limit of foreign exchange 
investments for the system for (mi) years 
(in units of foreign currency); 

G£ - number of specialists required 
for development at point "r" according to 
variant "q" (number of persons)! 

G   - total limit of specialists for 
the system (persons); 

L   - rate of exchange for hard fo- 
reign currency into the national currency, 
in units of foreign currency/units of 
tional currency; 
22 



C - permissible balance of payments 
deficit in national currency« 

In addition we adopt the following 
symbols for variables s 

xj - variables indicating whether the 
"q19 variant of development at point "r" 
is Included in the plan; if so, x£ = 1; 
if not X* = 0; 

yf- volume of sale of product "J" on 
market "S", in units; 

Xjs - volume of delivery of product 
*j* from production point "r" to market 
»S«# 

17« With the preconditions stipulated 
in Sections 14 and 15*. the econometric 
model of the problem of optimal develop- 
ment and location of the separate units is 
formulated as follows! find the plan» i.e. 
the set of values of the variables, that 
maximises the system profit 

'«/* *     Wlfifo * * W f* v* 

•toil* ««tUfyin« coodittco» (4) - (H)i 
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18. In accordance with Section 14, 
the limitations imposed on the model have 
the following meanings: 

inequality (4) indicates the capacity 
limitations of each market; 

inequality (5) Indicates the need to 
provide sufficient resources of product 
nin  at point wr" to ensure a volume of de- 
liveries equal to X^; 

inequality (6) stipulates the avail- 
ability of deliveries ensuring a volume of 
sales equal to TJj; 

inequalities (7) and (8) indicate the 
limitations imposed on foreign exchange 
(for investment) and on specialists! 

j      inequality (9) stipulates that de» 
velopoent at point *r" is not feasible ac- 
cording to more than one variant* 

fòrmula (3) represents the system pro- 
fit ajr converted into hard foreign cur- 
reney^i 

19* Where the formulation of the 
problem complies with the condition stated- 

^Formula (3) does not take foreign 
exchange investment into account« Such a 
formulation is expedient provided limita- 
tion (7) is very substantial, and it earn 
be considered that limit I is fully utills- 
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in sub-section 15b, it is necessary first 
to solve the problem with limitations (4) 

to (11) for maTimuB "Ln where "L" is detex* 

mined from the following formulai 

L*Z E p;ys-z E z%*l (12) 

Then the plan with the lowest Tains 
of "W* is selected from the plans provid- 
ing the largest Tallies for "L"s 

W-fr   EZrXhl E   £  Z^X~J- 
(15) 

20« then the formulation of the prob- 
lem complies with the oondition stated In 
sob-section 15c, the problem is solved 
with the criterion of optimal development 
(12), and conditions (4) to (11) and (14) t 

ed at any variant of development. Other» 
vise capital outlay in foreign currency 
has to be taken into account in one or 
another way» as well as current expenditu- 
res, when calculating the profit« Amalo- 
fous considerations apply also to the i 
if led models desoribed in Sections 19 

end 20. 

26 



T 

r r zrxr+r i r zLxL)-        a*) 

21. Ih« problem of optimal develop- 
»exit described by models (3) to (14) are 

problema of mixed integer programming* At 
email aises they can be solved by corres- 
ponding exaot methods (49 5, 6 and 7) and 
at large aises - by approximation (8). 

The solution of any of these präb- 
ims enables us to determina the follow- 
ing! 

(s) the location, sise sad spécialisa- 
tion of enterprises i 

(b) the ratea of development of the 
aysttm end of its individual units i 

(c) the production technology to be 
chôment 

(d) the range of output and tht 
lose far eaoh product; 
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(e) the volume of imports and ex- 

ports; 
(f) satisfaction of the demand of Ta» 

rions consumers; 
(g) transport connections; 
(h) the system of evaluation of out« 

put; 
(i) the system of rent evaluation for 

resources utilised natural and labour re« 
sources» means of production, etc« 

22« The present report describes main 
principles and models for optimal planning 
of Industrial development and location, 
which illustrate only the general approach 
to formulating and  solving the problem« 
Naturally, no single or universal proce- 
dure or method can be proposed since a 
great variety of specific features of the 
economics of developing countries have to 
be taken into account in each concrete 

23« It is evident that the possibili- 
ties of formulating and resolving the prob- 
lems of planning for developing countries 
depend in essence on the general level of 
the theoretical elaboration and practical 
utilisation of mathematical models and 
as 



methods of optimal planning. Research. 
in this field ia being carried oat at pre- 
aent in various countries« 

24« In the Soviet Union one of the 
nain trends in the theory and practice of 
optimal planning ia work on the optimal 
development and location of separate 
unita of the economy and. especially, of 
individual branches of industry. Much re- 
search has been done in this field, nume- 
rous computing methods have been developed, 
and dosens of practical problema have beam 
solved; and a number of large research 
groups and computer centres are working 
on the problem« Many of tibe results ob- 
tained are being utilised in the work of 
planning bodies and design institutions« 
Since 1966 optlmetlon calculations on the 
development and location of more than 
twenty large branchée of industry, with 
a capital investment amounting to more 
than half of the total investment in the 
economy, have been undertaken« 

auch calculations are being perform- 
ed not only for planning the development . 
of branches of industry but also for plan- 
ning the development of economic regions 
and territorial industriel complexes, in 
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particular of districts being newly de- 
veloped« 

übe basic trends in the theoretical 
study of these problems are as folioras 

(a) theoretical substantiation of the 
criterion cf optimal development ensuring 
full agreement of the interests of local 
complexes with those of the economy as a 
whole; 

(b) introduction of the uncertainty 
of technical and econcalcal parameters| 

(c) introduction of the dynamics of 
deve lopment • 

25« Together with the formulation and 
solution of particular problems, work is 
also being carried out on problems of tne 
optimal development end location of the 
productive forces on a national scale, i,ei, 
development of the economy by industries 
and regions, experimental calculations for 
this very complex and Immense problem are 
being mede st the present time, Iren a 
very simplified and aggregated solution of 
the problem will give a general pietose of 
the possibilities end directions of deve- 
lopment of social production for a Halted 
long-term period, and will also allow * 
aystesi of eoonomlo evaluation of bamio 
•crnroes and prodaots to be defined*, 
30 
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