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Nepal is in the terminal year of its fifth five year plan. A draft sixth five year plan

had been circulated by Mational Planning Commission in the eighth annual meeting of MNational

Development Council in September 1978,

Tlowever, at present NPT must be revising it on the basis of the latest available data,

hence it sees to be the appropriate time to work out some alternative numerical models of the

sixth plan.

0
(i)

The main purpose of this paper is two-fold.
To develop simple mathematical framework of the sixth plan, and

To tzst the model thus developed, with soms alternative numerical values of the parame-

ters taking different variables as given and to suggest the most appropriate one.

In fulfiling the above mentionad objectives the paper has been divided into the

following parts.

Part TI will ezamine the calculation of desired investment and the basic model for the

gixth plan that NPC had adopted.

w-Mr. Ligal is a member of the Econornics Instruciion Committes, Kirtipur Multiple Campus, Tribhuvan University.
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Past TIT discusses the mathematical framework or model developed to test sixth plan.

Part TV examines first the model with numerical values of the parameter in the sixth.
plan and then goes to examine it with alternative numerical values of the parameters assuming

-different variables as given.

Lastly part V discusses the main findings of the paper.
I
Nepal started planned development in 1966. But it seems, she has not adopted any
-planning model as such in her development plans till now. Even in formulating the current sixih
-five year plan it has not adopted any formal planning model, but one can very well see that the
required investment to achieve the target srowth rate explicitly 1 mentioned in the objective of the

“plan are worked out on the basis of the famous Harrod—-Domar growth model form.

AY=AS/AY Since S/Y=I/Y (Assumption made in the model)

¥ B

AY=IY =T = 1B
Y B

SLAY=1/B. 1

Where, ¥ = Dﬁsued increase in income over the plan period which is based on the target

rate of growth of the plan

“I=Desired volume of invsetment. |

B=Global ncremental capital output ratio.

Current draft sixth five year plan fixes a 5.17; rate of growth per annum and
B=3.8325

Projected GDP at 1979/80=Rs 22247 m.
GDP at 1984/85 =22247 (14+0.051)5

—Rs 28535.4 m. (constant 1978/80 price)
AY=GDP 1984/85 - GDP 1979/230
=78525.4 — 22247=Rs. 6288.4 m. Required mvestment over the plan period,

T=Rs 6288.4<3.8325

=Rs 24100 m.

Which comes to be around 18.6% of the GDP. And allowing a margin of 18.1828%

MPC has estimated a sum of Bs 28000 million to spend over the planning period.
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The type of model wused hereisthe type of decision model used by Pant-Little in
checking the consistency of the perspective exercises carried out by the perspective planning-
division of the planning commission of Indja in its third plan, and by S. Chakravarty and P. N.

Rosenstien-Rodan in developing some alternative numerical model of the third plan of India.

Decision model implies that it must necessarily have more unknowns than equations,
that is the system must possess certain “degrees of freedom”. In such type of decision model, the
number of ‘degrees of freedom’ gives planners, the number of variables which they can set arbit-
rarily from outside and the remaining variables is determined from within the system. This gives.
number of alternative policy constellations from which a choice may be made. Pant and Little
used fifteen variables with thirteen equationsi. e. with two degrees of freedom and they used
investment and 'foreign aid as given from outside. Chakravarty and Rosensticn~Rodan on the

other hand test it with alternative numerical values taking two different variables as exogenous.

The model used here is a linear equation expressed in terms of a set of algebriac equa--
“tions in which only the initial and final values are related. It is concerned with 2 period of five-
years. The model used is :

I=SIL =35« 4F e e (D
AY=11I R ()
B
Sge=80-+t.0c e ae e (B
DAg ()=Pe (Y/P)n N ()
AYAg =1.IAg B &)
BAg
E=( 141y )1 RO (0)
AYAg +YNA=AY e ee e (D
1A, +INA=I N )
ACy +AS, =AY, N )]

ADA, =AYA, e e (10)
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In this model, the endogenous valablues used are :

I=Total investmen:

st==S8aving in period t

F=The amount of net foreign aid plus loan.

AY =The increase of income over the five year period.
DAg=Demand for agricultural production.
AYAg=Increase in agricultural production.
E=Total plan outiay

AYNA=Increase in non-agricultural production.

PP I S VIR S U S

C; =Consumption in period “t”

[y
@

1Ag =Investment in~ agriculture.

[l
J—

. INA=Investment in non-agricultural.

==
>

» =The annual increment in saving.

And the data of the system in other words the exogenous variables are:
1. pt :Populafion in year “t”
The paremeters used are :

B : The global incremental capital output ratio.
BAg : The incremental capital-output ratio in agriculture.

n : The income elasticity of demand for agricultural production.

Bowodo

14 : Margin allowed to increase Iin %,

Thus, we have altogether (12) unknowns and (10) equations. Of these (10) equations, (1),
(7, (8) are either definitional or balance equations while equations (3), (4) are behavioral
equations, rest shows technological equation and equilibrium conditions; we have 12 endogenous
variables and 10 equations to determine those variables in the model, we thus have two degrees

=y of freedom.

The values of any two variables may therefore can be set arbitrarily from outside and
the rest can be determined from within the system. This gives of a number of alternative policy

constellations from which a choice may be made.

Regarding the structural equations in the above model, the following explanations may

be given,
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10.

Total investment for the whole period is given by total savings in the period concerned

plus net foreign aid and loans ctc.

Following Harrod-Domar, increase in income over the period is given by investment in the

period divided by the incremental capital output ratio.
Savings at time “t” is a increasing function of time *t”

Demand for agricultural production at *“t” is a function of level of population at > and
per capita income at “t”. This can be more meaningfully represented in incremental form

as follows:

DAy (t) P, +n  (Y/P)t

DA (t)= P (Y/P)t

In other words, relative rate of increase in the demand for o sricaltural production is

the sum of the relative rate of increase in population plus the relative rate of increase

in per capita income multiplied by the income elasticity of demand for agriculture.

Increase in agr.cultural income over the period is given by investment in agriculture over

the reriod divided by increased capital-output ratio in Agricultural sector.

Tota!l plan cutlay is egual to the des ired plan investment multiplied by the margin

allowed to Incrense.

the period is composed of increase in agricultural income
plus increase in non-agricultural income over the same period.

otal investmient composed of total agricultural investment plus total non-agricultural
investinent.
Increase in current income over the period is balanced with increase in current consum-
ption plus increase in current saving; and
TIncrease in the demand for agricultural production equals increase in agricultural income
over the same period,

v s o _ »

As already shown in part T we have two degrees of freedom in the model which means

we can choose any two of the variables as given (exogenous).
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Looking at the draft sixth plan the exogenous variables given are

1. AY Which is derived from the target rate of growth.
2. F Derived as a difference between total investment required and total
govt. revenue. In this case I will bs determined as consequence from the-

technological equation (2).
Now the numerical illustration assumed in the plan are

(i) Initial values ( 1979/80)
YO = Rs 22247 m.
SO = Rs1779.8 m.

.{ii) Exogenous variables:
F = Rs 11600 m. ( max. )
AY =Y 1984/85 =Rs 6288.4 m.
oo I=AY B =6288.4x3.8325
=Rs 24100 m.
(ili) N =0.7723

B = 3.8325

As an initial value savings (so) at 1979/80 is calculated on the basis of the linear
consumption function fitted for the economy with a historical data. Regarding foreign oid etc.
since no mention has been explicitly made in the draft plan, the total amount of Rs. 11600 m.
has been taken as total net foreign aid plus loan for the initial NPC model. The value of the

parameter I is taken as a margin of 16.1828% as calculated by NPC.

Derivation of values of other variables :
Izzlt :2St 4 F
SS, =1 -F —=24100  =11600 =Rs 12500 m.
ZSt =550 + 15
o = 240.0667

v 85 =Rs2980.13m. (10.44% of GDP)
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AS F=S5 — 80 = 2980.13 -- 1779.8
= Rs 1200.33 m.
AS = 120033 C = 19.09 % per annum
NY " 6288.5

Income elasticity of demand for agricultural production is derived from using histori-
cal data asn = 0.7723

That is if the amount of foreign aid plus loan is taken as mentioned above then the

value of the marginal propensity to save will have to raise from 9.1% in the initial period to-
19.09% during the plan period.

AC = AY-AS = 6288.4 - 1200.33

= Rs 5088.1 m.
AC = AY - AS = 1200.33 = 24.86%,
< Yo- 5o 20467.2

Tt shows that the rate of growth of counsumption per annum is 4.54%. Assuming.

population to increase at a rate of 2.27; per annum, per capita national income will increase by
( 4.54-2.2 ) = 2.34 %, per annum,

Increase in the demand for agricultural production is given by,

ADAg = 122% 4+ 07723 x 2.9%
DAg

= 0.022 + 0.7723 x 0.029
= 0.0444

or 4.44 9 per annum  during the plan period. Thus agriculture production must:
increase by 4.44 9 annualy (sixth plan assumes to increase it by 5.22% annually), which means
for a 5.1% grtwth in GDP annually. Production in non-agricultural sector must increase by

5.86 % per annum (sixth plan assumes only 4.96 % increase in non-agricultural sector).

~.Required investment in agricultural sector to achieve 5.23% annual increase assumed-
in the plan is

IAg = BAg . YAg
= 2 X 3168.5
= Rs 7737 m.
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And non—agricultural investment equals
INA = I - 1Ag = 24100 - 7737
= Rs. 16363 m.

Alternative numerical model

In this model three cases are taken, viz;
1) CASE A () rats of growth/ annum, g = 5.1%
(b) F = Rs. 7000 m.

(c) ICOR = 4.384: 1
(dBAg = 4: 1

(iy CASEB (2) F = Rs. 6000 m.
(b) ICOR = 4.25% : |
(c) BAg = 4:1
(d) /Y = 10.39%
() g = 3.58% g

(i) CASEC ~ (@ F = Rs 7000 m. 1
(b) ICOR= 4.25:1 i
(©) BAg = 4:1
d) S/Y = 9.58% !
(€) AS|AY= 23.08% II
@z = 358% 3

Case A is actually a variation of the original NPC model. Only the values of global!
incremental capital output ratio, agricultural incremental capital output ratio, and the amount of :

foreign ald etc. has been changed.

In case B, value of B has been slightly decreased to 4.25%:1, the amount of fmelgn
aid to Rs. 6000 m. and average saving ratio as 10.39%. Rate of growth has been decreased to

'

3.58 % per annum.

: In case C the amount of foreign aid has been increased to Rs 7000 m. and S/Y ratio
t0 8.57%. | :

The results of all these models are shown in the following tables. In all the”threeai
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models, foreign aid plus loans has been taken as Rs 6000 m. (27.389% of the total plan outlay)-
or Rs 7000 m. (31.94% of the total plan outlay). Tn absolute amount this comes to be more than.

double of the maximum amount expected in the fifth plan. Though we can’t predict the exact

amount of foreign aid plus loan, yet if we look over the pasttrend of foreign aid plus loan.

actually received, the figure (Rs 6000-7000 m.) seems to be the maximum obtainable.

Regarding global incremental capital output ratio model B and C assumes the va lue:

4,25 :1. It is because of two factors, viz;

(a) The value of the incremental capital output ratio in Nepal is in decreasing trend, and.:

(b) There are a lot of unutilized productive capacity in the industrial sector in Nepal.

Due to these factors it will be safer to assume a 4.25 : 1 as the value of the imcremen--

tal capital output ratio in WNepal.

A high S/Y and a high AS/ AY figure seems not feasible, when we look at the mass.

poverty and other striking features of the country. Moreover due to the heavy dependence on

foreign aid etc. and alarmingly increasing volume of imports makes it not t> think a hiAgh SIY

and AS /[ AY ratio. The negative relationship between domestic savings, and net foreign.
capital inflow as shown (in the notes) supportsht our hypothesis. During the coming six. ,‘
plan period too the increasing trend of import and the heavy dependence on foreign aid will
continue. ITmport will increase more rapidly in the coming years due to increases of further

expected increase in oil price ete. So §/Y and A 8/ A Y will change graduallyin the coming years. .

Therefore it seems to be safer enough to assume S/Y=9.58%, and A 8/A Y=23.087, during the
sixth plan period. '

Summary and Conclusion:

Using Pant—Little, Chakravarty—Rodaa type of decision model some alternative

numerical models has been shown nere for the coming sixth five year plan of Nepal. In determining -

the values of the basic parameters empirical studies are dons as far as practicable. This makes the
values of the basic parameters more realistic, but however due to the unreliable nature of the exi-

sting available data the model thus developed may be taken as suggestive rather than conclusive.

Out of the three alternative model shown, model C seems to be more realistic which .

assumes S/Y=9.58% and AS/ AY%23.08% with Rs 7000 m. (31.94% of tdtal plan outlay) and

Rs21913.8 m. (17.71% of GDP) total plan outlay generating 3.58 % per annum as the growth rate...
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MNotes and reference:

- MNPC : Basic principles of the sixth plan (1980/85), 1979, HMG/N.
A
“ — 8. Chakravarty : The Mathematical framework of the third five year plan, in P.N. Rosen~
stein—Rodan (ed.) “Capital Formation and Economic Development.” 19635,
George Allen and Unwin Ltd. London.
— P.N. Rosenstein-Rodan : “Alternative Numerical Models of the Third Five Year Plan of
India” in P.N. Rosenstein-Rodan (ed.); “Capital Formation and
Economic Development”, 1965, George Allen and Unwin Ltd. Lendon.
—— The Income Elasticity of demand for agricultural production is derived from the following
regression using historical data (1964/65-76/77) at constant 1976/77 price.
In YAg=1.8179-+0.7723 InY
‘ (1.8270)* (7.4567)**
-2
w R =0.8361
F=50.9718
dInYAg
Elasticity, n=-——————=0.7723
d InY
~ The figures in paranthesis are the t—value *gignificant at 90 % confidence level.

*#Significant at 95 % confidence level, elasticity, 1€2 gives corrected 122‘
— S/Y ratio is calculated from the following regression equation, using historical data (1964/65-
76/77) at constant 1976/77 price.
C, = 781.1194 + 0.8866 Y,

(13.3878)*  (14.2083)%*

-2
R = 0.9675, F = 358

Figures in the parenthesis shows t--value significant at 999, confidence level.
For 1979/80 (Assuming the validtity of the equation)

We have,
C/Y=0.9217
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We have,

S/Y =1--C/Y¥=1--0.2217=0.0733

' or, S/Y=17.83%,. Tt comzs to be exactly same (7.9 for 1979/80) as NPC assumed
in its 5th Plan-Review of Bco. Situation of Mepal, 1976, World Bank Report No. 1180-NEP.

. Roughly, here the intial value for S/ is taken as 8 7.

7 ==0.9440 . F =186.3

ICOR = = 4.3340

1
0.2281
t-value significant at 999 confidence level.

— Incremental capital ouiput ratio in agricultural sector is calculated frem the following
regression using historical data (1964/65-76/77) at constant 1976/77 price.
i=t—1
YAg =9376.1818-+0.24755 TAgi

1=0
(48.6305) (5.7925)

R% — 0.7284
F o — 305
ICOR, BAg = 4.0404

t-value significant at 99 % confidence level.

— Rate of growth is calculated by using following type of formula
v L
ot
= Yt - 1
0

Where, Y, and Y, shows current and base year value,t for time and r for rate of
growth.

b
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in Nepal (1064/65—

— Regression of average

76/77) gives following results

/Y =0.1208--0.6352 F/Y
(10.6434) (3.4689)

R™ =0.4736 F=118

ratio see author’s “A note on capital ouiput ratio in Nepal” (forthooming).
- Relevant data wers collected from NPC, CBS, NEB publications and author’s own

calculation,



