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METHODS OF CONSTRUCTION OF THE NATIONAL PLAN

1. Plan_as the economic decision.

-—————————--—————

The economic plan is the decision of the economic authority
Th Pl iy [0 what /i=1,2...n/, how much /x/, where /1=1,2400T( s
when /t=1,2...t/ and how /q=1,2...q/ to produce and how to distribute
/s=1,2..}57 the results of the economic activity to satisfy the needs
of the consumer /j=1,2...37. Such a definition of the plan can be
presented in a following way:
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In %he above sense the plan is a set of the given quantities of the
products which have different features. These features allow to dis-
tinguish several sets in the plan: |
o/ the commodity structure of the plan [im1,20000/,
b/ the technology and technique of production Ja=1,2400a/
o/ the geographical /territariel/ structure of the plan /r=1,2.0.2/,
d/ the'temporal structure of production /t=1,2...t7,
e/ the structure of distributed product /s=1,2...37,
£/ the vertical structure of production /1=1,2...1/, i.e. on which

level the decision is taken,

The commodity gtructure of production depends on the structure
of demand of final consumers /individual consumer, investor, foreign
customer ete,/ and on the technique of process of production:
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foreign trade balance /exports - impofts/."w
individual consumption of commodity i,
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8 - collective consumption of commodity i,

- non-productive investments and major repairs.

There may be so many plans as many commodities are produced in

a given coun?:y; In practice the plans are much more aggregated
/e.ge a‘ﬁlan’of‘pioduction_of:agriculture, heavy and light industry,
construction 1nduetry,‘plan of transports, plan of turnover ete./.

‘ﬂ Epe technique of production is expressed in the structure of
coaté of production:
Py =..qa“pi + qv3’+ quj + qu
where: :
%,y - technical coefficient under the technighe q=1,2...Q,
pj = price of the product jJ,
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cost of labour per unit,

'cost of amortization per unit,
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unit surplus /profit/.

The geographical structure of the plan shows the place of pro-~
duction of a given commodity i.e. a plant, a town, a district, a coun-
try, é-group of countries etc. In practice only regional and central
plans are condtructed in the process of macro-economic planning,

With the geographical structu:e of the plén the problem of costs of
transport is connected. That is why the plan of transvort plays an
1mp6;£ant role in the process of construction of the national plan,

The temporal structure of production is very important because

of the existing inter-relations betiweeh products /intermediate consum-
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ption, problems of stock: and investment process/. Therefore one can
distinguish perspective plans /10-20 years/, medium~-term plans /3-7
years/, annual plans, monthly and weekly plans. ' ‘

The vertical /subjective; structure of the nlan is linked with
the hierarchical organis-.tion of the national economy. It is the pro-
blem of centralization au. de-centralization of the .decision-making.
From this point of view one can talk about:cent»al plans, sectoral
plans, enterprise plans etc.

The economic plan as a decision consists of the fdur elements:
the aim, the means, the conditions of the activity and the criterion
of choice. Sometimes 1 the fifth element is added: the order /i.e.
the directive/ - only in the so called operational plans, where the
directive is addressed to a given executor of the plan.

The aim of the economic activity is always a final production
or /and/ the positive trade balance. Sometimes the targets are expres-
sed in a more general form: maximization of the consumption, full
eﬁployment of the means of production, increase of the standard of
living of the population etc.

The targets can be achieved by implementation of the given
means of production, such as: labour-force /1/, non-human resources =
capital /M/, natural resources /N/. The negative balance of trade
can also be treated as a mean of production because it is in fact a
flow of products without implementation of the national resources.

The means of production can be translated into the aims only
in given conditions of activity. Among these conditions we can dis-
tinguish the following norms: material intensity coefficients /éiﬁ/,
labour~-intensity coefficients L/Aij/' amortization norms /g—/, invest~
ment norms /bij/ and all kinds of domestic and foreign prices of

products and resources.

1 see:P.Sulmicki, Planowanie i zarzgdzanie gosnodargze /Economic plan-

ning and management/, Warszawa 1973, p.4128-130.
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The aims, meane and~conditions of the economic activity form a set
of feasible solutions. In order to obtain the optimal solution one
must possess a criterion of choice which is called sometimes a func-
tiom of choice or objective function. Function of choice informs
the producers about the social preferences concerning individual pro-
ducts and resources. In such a situation the plan is not a neutral one
but it stimulates or restrains production of a given commodity.

The above mentioned elements are sufficient to make any decision,
In the plan, in which the tasks for individual executors are expressed
the fifth element must be included, i.e. an order /a directive/.

Such a plan is conetructed in the centrally planned economies.

There are, in general, two kinds of plans:

a/ plan of utilization of existing resources, and
b/ plan of increasing /enlarging/ the resources,

The plan of increasing the productive resources is constructed
earlier than the plan of utilization of existing resources. In such
a plan the problem of choice of investment projects arises. That is
why this plan is called sometimes a strategic or investment plan,
fhe economic authority must choose between a current consumption and
a rate of growth of modernization of productive resources which can,
in future, increaae the efficiency of the whole national economy.

It is also tne‘problem of choice of technique of production which
influences the implementation of labour-force etc,

The thi:d problem which must be solved in a perspective plan
it is theAcommodity structure of futureAproduction. The products of
special interest of the economic authority are the so callei stra-
tegic products such as: foodstuffs, means of transportation, natural
resources; steel, energy, products which stimulate the technical oro-
gress /electronic equipment, atomic industry etc./ and products which
are important from roint of view of foreign trade.

The fourth problem is the allocation of production. The place of
production is usually linked with the natural Tresources so the existing
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resources must be a starting point when constructing the plan,

In the perspective plan the economic authority must choose
between the uniform development of the whale economy and the con -
ecentrati-on on given sectors or regions.

The plan of utilization of existing resources is one of the
stages of realization of the persvective plan. In this plan the exis=
ting constraints are muci. more rigid than in a perspective plan.,
These constraints concern first of all the consuption which is ax
expected, the technique of production which cannot be changed and
resources which are given. There are no al;ocation decisions in such
a plan. The sense of the plan is to maximize the consumption over
the given 1limits, posseding given resources and having in mind the
existing conditions of production. We shall concentrate on the met-

hods of construction of such a plan.

2._Methods_of planning.

By a method of planning we shall understand a way of transe
formation of information in the economic decision. From this point of
view we can distinguish two general mathods of planning:

1/ method of complex solution,

2/ method .of ad justment /coordlnation/ of partial solutions.
When adopting fhe method of complex solution a planner is obliged to
construct a mathematical model for the whole national economy and to
find the optimal solution /to indicate the magnitude of cecisive va-
riables/. In the model, linear or non-linear interrelationé between
the variables may be used. Such a method obviously needs the imple-
mentation of the electronic data processing. In practice this method
cannot be adopted in the process of planning because of lack of infor-
mation of certain phenomena in the national economy, lack of aggrega=
ted norms /prices/, too great number of balancing equations and tech-

nical difficulties in costructing and solving some equations.
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Nevertheless.this is the unique proper method of nlanning from loric
mppint_éfﬂyiéyt,becausn only by takingvinto consideration all the ele-
ments creating a decision thg optimal solution may be obtaired.

In praétice of planning, the method of adjustment of pértial
solutions is adopted. This method cannot guafantee the optimal solution
but it is jhe only method which is nowadays accessible., The sense of
" this method is to find solutions of different partial problems and
to coordinate thése solutions among them. This mctho& is also called
the iteration method or the method of auccesive approximation.

There is8 a certain interactivity of plans concerning different
sphe;eg, It means that the plans are mutually conditional, the condi=-
tions of formation- and réalizétidn of each of them devend on other
plans. So.the iteratiqh procedure is needed - a course of succesive
approximation, in which the plané‘drawn up during earlier vhases of-
process of planning are useful in subseduent ones,

'As the result of the iteration method one can obtain the plan
whiqh'is internally consistent /balanced/ and feasible but it needs
not to bglthe optimal one, though the planning authority tries to
choose .the best acceaéible solution.

- There are many variants ofithe méthod of adjustment. of partiszl
solutions: balancing ﬁethod, propoftional method, extrapolation
method, coefficient method etc. We shall concentrate on the complex
solution method, on balancing method,ldn implementation of imput-outout
-anéiysié to planning and on the method of technical and economic

coefficients.

As an example of the model of the whole national economy we shall
present the plan of utilization of existing resources which was ela-
2

borated by prof. P.Sulmicki.

2 P,.Sulmicki, Planowanie... op.cit. p.112-117,
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C/min/ 0 ol o 0 p/x/ W/max/

The symbols which are used in the model are following /for the

country r=1/:

- global production,

X
Or1
¥T1 - competitive imports /from the area r#1/,

x'T . total exports,



total imports,

:=.part.of final pioduction destined to distribution in the coun-

try r=1 /exceeding a given limit/,

”.requ;redllminimal/ lgvel of final production,

required /minimal/ level of imports,

reign currency/,

-required /minimal/ level of balance of trade-exchange /in fo-

-accessible /maximal/ level of labour force,

accessible /maximal/ level of canital and stocks,

accessible /maximal/ level of natural resources,

upper limit of exports,

lower limit of exports,

upper limit of imports,

shadow

. shadow

shadow
shadow

shadow

. = shadow

shadow
shadow
shadow

ma trix

- matrix

price
price
price
price
price
price
price
price

price

of
of
of
of
of
of
of
of
of

. iower limit of imports,

a product,

foreign currency /rate of exchange/,
labour ~ force /wage - rate/,

capital and stocks /rate of profit/,
natural resources,

upper limit of exports /exnort tax/,
lower limit of exvorts /éxport subsidy/,
upper limit of imports /import tariff/,

lower limit of imports /imvort subsidy/,

of technical coefficients,

of import-intensity coefficients,

foreign prices obtained in exports,

foreign prices paid in imports,

matrix of capital-intensity coefficients,

- matrix of labour-intensity coefficients,

matrix of natural iresource-intensity coefficients,

value of residual final prLouuc ..o,

costs of production.
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In this plan of production and trade-exchange the aim is to achieve
a given level of final production ¥ and a given level of positive
balance of trade-exchange E?. The means of production ére: L - labour~
force, M - capital and stocks. The conditions of production are: tech-
nical norms of production / A, at, 7\ }M, N,/ foreign and domestic
prices /p1r, pr1, p/ and prices of resources / p/L/,p/M/.(P1r,p/N/ /.
The criterion of choice stimulates to maximize the final production
over the given limits. , |
The interrelations in the model are of linear character.

The first set of equations shows the distribution of global productions

/1] X + AX - 1 . T 4+ =-x or |

/18l ~ AX = x4y = X
Knowing the restraints /¥, x‘r/, technique of production /A/ and ma-~
king the decision on competitive imports /Xr1/ and extra-production '
/i.e, exceeding given limits/ -Y°, the planner can calculate a required
level of global production /X/.

The second set of equations shows the structure and constfaints

in imports /in physical units/:
/2/ ATY + xr1 - xr1 = _£?1
/2a/ ATX + e -

The third set of equations shows the trade balance of the

or
xr1

country r=1 in foreign currency:
/3/ p1rX1r . p x;1 §;_§? or
/3a/ p 1r - pr1xr1 27 E?

In the fourth, fifth and sixth sets of equations, the distri-
bution of: labour-force, assets and natural resources is shown.

The next four sets of equations show the limits in the foreign
trade which might be imposed by the central economic authority or which
may result of previous foreign commitments.

The above presented model shows the stimulating role of the nlan
in increasing the efficiency of productive resources. There are umnper

1imits concerning resources and lower limits concerning products. By wan



ofi&ﬁeéé limité the planmer can stimulate the executive units to-
de‘c::iea‘s‘ey.ffx'e technical norms /A,Ar,'/\,}‘-, N/ '

" " solving the dual program, the optimal level of different vara=
meters ]ﬁficé of product, réte of exchange, wage-rate, rate of orofit,
‘ppice of'faw materials and norms adjusting the prices of exported
and imported gdods'- subsidies, bounties, tariffs, taxes etc./ cam be
calculated. Obviously, the economic authority must make the initial
-deciaion concerning or the desired level of salaries, or prices, or
;tﬁg rate of profit. '

On fhe macro—level,all the above mentioned figures are expres-
. sngin the form of matrices or vectora‘with enormous number of ele=-
-nehts what causes some additional technical problems and is the impor-
tant information barrier. ‘ '

The coﬁstruction and finding a solution of such a model in
a veiy detailed form'exceeds the actual possibilities of any country
in the world.Nevertheless similar models in more aggregated or less
| ‘defailed form can be used in the planning process, especially on

lower levels,

. 4.1. Balancing method.

One of the most frequently used variants of the method of
“partial /fractional/ adjustments is the so called "balancing method"
/balancing calculus/. The name of this variant is not very exact one
because there are also balances constructed in the coplex method.
Nevertheless, in the theory of planning in cenﬁglly vlanned economies,
such a notion is used, so for our purposes we shall also call this
variant - a balancing method.

B The aim of implementation of the balancing method is to obtain
the plan embracing the whole national economy and all kinds of econos

mic activities in a country. Such a plan should be equilibrated, i.e.
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it should assure satisfaction of all the demands, both in general

and in partial scale. It should also be internally consistent = 1t

should not include any tasks which are contradictory and it should
jnclude means which can guarantee a realization of these tasks.

The activity aimed at mutual adjustments of economic decisions
/i e. construction of intcrnally consistent plan/ is called a plan-
ning-coordination. There are four kinds of such coordination:

1/ vertical coordination - when the economic units are subordinated
one ‘to another,

2/ horizontal coordination = when the economic units are hierar-
chicaliy independent,

3/ terr;toria1~coordination - when the regional plans are adjusted,

4/ temporal coordination - when the plans of different periods
are adjusted.

The coordination of plans should be a continuous process.

The balancing method is utilized in practice only for periods not
longer than 5 years because the estimation of future needs is very difh
ficult, so the exact equilibration of possibllities and demands is
impossible in long term.

The balances constructed when adopting the balancing method
concern the economic activities in the whole national economy or only
in some part of it. That is why we can distinguish, in general, balan-
ces elaborated in the scale of:

a/ the whole national economy,

b/ a sector of production,

¢/ an economic unit /plant, enterprise etc./,

d/ a region of the country.
TheAbalances constructed in macro scale must have an aggregated cha-
racter and though they are equilibrated in general magnitudes it is
indispensable to check whether exists a partial equilibrium in every
field of activity. In practice, the macro-balances are coﬁstructed

for products of special importance: raw materials, some foodstuffs etc.
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On each level two kinds of balances are constructed:

a/ commodity bélances of‘produétion,

ab/'synihetic_balances.
There are following commodity balances of pioduction which are con-
structed in the process of planning:

- balances of materials or products concerning the production of '
individual commodities or groups of commodities,

- balances of production in particular sectors of national. economy,

- macro-economic balances of production of chosen comm&dities or
groups of commodities.

The example of the balance of a given material is shown in tab. 1,

Tab. 1.

Balance of material "AY,
>Supply Demand

1. Stocks at the begining of 1. Producfion requirements:

'the planning period. a/ current production,
2. Input as a result of plan- b/ inﬁeééments.

‘ned production, 2, Lemand on the domestic market,
3. Imports. 3. Exports,
4. Inputs from other sources: 4. Increase of reserves.

a/ interior reserves, 5. Other requirements.

b/ state reserves. 6. Stocks af the end of the plan=-

ning period. '

The example of the macro-economic balance of production is shown
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Tab. 2.
Macro-economic balance of the commodity "B",
Input /Supply/ ‘ Output /Demand/
1. Domestic production. 1. Intermediate /p:oductive/
2, Decrease of stocks. j consvmption,
3., Imports. 2. Increase of stbcks.

3. Consumption
a/ individual,v
b/ collective.
4. Invesfments.

Se Exports.

The balances of materials and commodities guarantee the interior
consistency ol a given part of the national plan /i.e. they assure
the equilibrium between the needs of certain groups of the society
.with the possibilities of production/. They must be however coordi-
nated with the financial incomes of economic units, non-productive
jnstitutions and individual consumers., This coordination is accom-
plished by means of synthetic balances in which financial equili-
brium is expressed. The commodity plan of production is confronted
with the purchasing power of consumers. As the result of such a con-
frontation there may appear a necessity to verify some decisions in
the plan. Sometimes the planner is obliged to change the structure
of production, of supply on domestic market, to verify the policy of
credits granted to or received from abroad or to make a decision con-
cerning adjustments of domestic prices. In principle, the regulation
of prices in socialist economies is not an instrument of equilibra-
tion of demand and supply. Neverthelesc, in some cases, the ad justment

of level of some domestic prices mighit be unavoidable. One must



