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kY] A more detailed analysis of both the method of planning
in stages, and the method of simultaneous planning can
be found in my forth-coming research - work: " National
Planning In Stages Verus Simultaneous National Planning".






In the sequence I shall give a brief general outline of
what is meant by planning in stages and snalyse the effect of
introducing in the analysis the concept of a time~lag, specially
1ts effect in the case of an expanding economy., I shall not,
however, comment or discuss the advantages and disadvantages of
the method of national planning in stages in this rather short
paper, This will be found together with a detailed analysis of
that method, as well as a detailed analysis of the Simultaneous
national planning method with comments on it, in my forth-coming
research-work : National planning in stages Versus Simultaneous
National Planning, The method of Planning in stages (two stages
of more) comsists mainly of choosing at the first stage, total
production and total investment, looked at as aggregates for the
vears of the program or the plan., At the Second stage the choice
is of the composition of production for each year separately. In
the first stage the assumption of the existence of one single
gestation period and one single price level can be given. The
first stage aims at determining the future course of produCtion
by choosing an optimum program of investment for the future as a
whole. One of the principles upon which an optimum program of
investment may rest is the maximization of utility over time, also
vhe maximization of justice between present snd fubture genera-—
Tions can be taken into ~considerations.

In the second stage, the choice of the composition of
production for a year or for a specific period of time can be
done. Some economists' contention is that this choice ought to
be based on the principle of maximizing the growth of national
income at world market prices, with the side condition of the
given volume of investment resulting from stage one.



If we consider an open economy, and assume constant

prices, it will be found that in the determination of & meximum
of Linear expressions, boundary conditions ought to be added, in
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form »f limitations imposed on the rate of increase in any single

Line of production.

In the following model -

L) ;
V- = volume of production of sector h

2
il

volume of final consumption inside sector h

etz yolume of exports of sector h ( imports are indicated by
negative values)
- e . 3 . . .
v = volume of deliveries from sector h to sector h!', for cur-
rent production in sector h!
¥ . e
WS yolume of deliveries from sector h to sector h' for imnvest-

ment in sector ht

¥ ' = mational income.

The following relations are assumed to exists-
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Bquation one is a balance-equation. There sre many (H)

as there are rectors or Commodities Considered.
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The above is an input-output relation, where the coeffici-

=2nt E, , indicates how much more of good h is needed, if the
. production of h' is raised by one unit There are H? such relations

=

and Coefficlients,.
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In the second stage the above equations (1 to 6) can be
applied to choose at the beginning of year t the volumes of pro-
duction vﬁ+@h which are aimed at the end of the gestation period
for each industry. If there is an equal gestation period for all
industries -a maximum is then required of

5t + 8 = h (vth niel Lty v

e (7)

t

Where © is the gestation period.
Taking equation (2) into consideration, the above expression can

be transformed into -

R v,h Ohviii(8)

% The size of the total investment in year t is an imposed
side condition :-
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using (3%) and (3%)

) =68,

The interpretation of (8) and (S) can be as follows each
uait increase in production vt“ + © costs Xh units of savings.
yields a contribution %Ph to national income Y+ + @, Hence
he sector to expand according to the stages method is the one

or which 2 Oh 1is highest. Evidently this sector is the omne
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which yields *the maximum comparative advantage to the country

0
in relation to the only scarce factor assumed which is capital.

If limitations are set to the expansions of any single
: 1Al =h s
sector, which may be called.vt + © , then the sector with the

highest § Oh  is expanded wmbil its limit Ve + 0 ., If there
h Ll ¥

ere other Xinvestment funds left over, then the industry with
the second highest éOh is expanded until its limit and so on.
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The problem is solved in this manner -and the E% + O
can be determined:
h

It the O are different. then the v, + ©h (10)
should be written.f’ _gﬁu (v + ol vg =8y and belong to

=

different Yt Tﬁsteadg of maximizing_yt+ 9 we may now maximize
she total addition to income at various time points, to be made
by the investments financed from the Savings of year t and ap-
peering in (10). Now we come to the point of the effects of
imtroducing the time lag. It can be shown that the introduction
of a time-lag slows down the expansion's rate of the economy. We
mey first suppose that there is a specific time-lag between -
investment and the growth of capital-stock, as well as a specific
capital-output ratio and constanfi saving rate. If @

K = Capital-8tock.

Yy = dnocomes

j = investment started.

St = eamount of .saving.

K = Capital-output ratio ,ﬂLw

£
‘= Baving ratio (or coefficient)
g = gestation period.

The following equations can constitute a model.

Kﬁ Bty aggregated production function (L)

‘ 8. = OV, savings equation. : (2)
K(t) = k (£=1) =+ 3 (t-g) .capital stock .at time (3)

A St = Jt condition for-equilibreum between savings and (4)

investments.

There can be different solutions of the model out of
viich are thege:~-
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Now, if we absume that there are "n" different produc-

10g sectors in the economy, which are vertcic tegrated,
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The definition of the various variables and paracebers



...\‘7.,..

= income of " Sector J abiperiod i (i =1y eey 1)

n

=il sTi=n L Yj (t)
g

. . : -Th LA e
= capital stock of the j—= sectoral time period ©

(j = 1?*?;’9 n).

1

: ST W . : .th
= investment activity started in the j~= sector af

time (t)
=  capital-output ratio for the jEE sector.
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= the propostion of the :'L‘—b-jil sector's share of total

investment .
= propostion of income saved and invested.

= gestation period.

Mathematically the following equations can follow
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a gimpler form of the above equation can be deduced if the g's
are equally spaced at an interval of one time period.
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In a three sector economyfs case with time lags equal to 2,%,4,

time periods then the following equation of the 4311-l degree can

e consldered -
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