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Table 3. Income and employment levels in Plan A ard Plan B as
compared to existing Plan
Existing Plan Plan A Plan B
Block Income Employ- Income Employ- Income Employ-
ment ment ment

Takula 2.34 0.34 6.26 0.53 6.04 0.60
2779.42 403.84  7438.56 629.53 7174.25 712.67

Dhauladevi 1.88 0.27 5.05 0.47 5.00 0.47

' 2626.43 377.20  7055.04  636.61 6985.19  656.61
Bhasia 1.48 0.22 4.017 0.34 4.07 0.36
Chhana 2497.06 37018 6:66.88 573.64 6866.88  590.52
Lamgara 1.94 0.27 4.30 0.31 4.79 0.36
2602.54 38189 ¢082.04 436.47 677511 537.48

Hawalbagh  1.79 0.27 5.02 0.47 4.84 0.47
2502.10 377.41  7017.05 656.97  06765.45 656 97

Kapkote 2.60 0.39 6.78 0.60 ~  7.41 0.63
2618.59 392,79 6828.48 604.29  7462.99  0634.50

Garur 2.41 0.35 5.82 0.50 2.44 0:33
3149.50 457.40  7605.85 653.42  3149.50 431.26

Bageshwar  2.37 0.35 5.04 0.51 4.82 0.50
3210.08 474.06  6826.49  690.78  6257.62 677.23
Chaukhutia 2.18 0.31 5.04 0.49 4.84 0.49
2967.20 421.24  6859.94 666.94  6587.72 666.94

Tarikhet 223 0:33 6.29 0.59 6.29 0.59
2515.37 368.92  7031.87 659.57  7031.87 659.57

Dwarahat  2.55 0.36 5.46 0.52 5.46 0.52
3006.37 424.43  6437.16 613.06  6437.16 613.06
Bhikiasen  2.03 0.30 5.82 0.49 5.93 0.50
2551:71 377.69  7327.21 616.89  7465.69 629.48
Syaldeh 2.83 0.41 6.44 0.53 6.44 0.54
3281.92 475.47  7468.40 614.63  7468.49 626.23
Salt 2.96 0.44 0.15 0.62 8.28 0.65
2640.97 392.58  7271.59 653.18  7387.58 579.92
District 31.51 4.61 79.54 6.97 76.45 702
2728.50 407.10  7024.04 615.51  6751.15 619.92

_ *Figures in the first line against each block represent the total income
(in crores in rupees ) and employment ( crores of mandays ), and in
second line income per hectare of net cultivated area ( in rupees ) and
employment per hectare of net cultivated area ( mandays ).
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Table 4. Income and employment levels in Plan I and Plan II
compared to existing Plan

Block Existing Plan Plan 1 Plan II
Income Employ- Income Employ- Income Employ-
ment ment ment
Takula 2.34 0.34 5.85 0.48 3.51 0.33
2779.42 403.84 6948.56  570.14 6544.72 629.53
iDhauladevi 1.88 0.27 4.60 0.41 392 0.47
2626.43 377.20 6510.20 57279 5476.39 656.61
Basia 1.48 0.22 3.81 0.29 3.35 0.34
Chhana 2497.06 371.18 6529.44  489.29  5652.10 573.64
Lamgara 0.94 0.27 - 4.13 0.30 3.12 0.35
2602.54 381.89 " 5841.58  424.33  4413.01 495.05
Hawalbagh 1.79 0.27 5.05 0.44 4.42 0.48
2502.10 377.41 7058.99 061504 0178.46 670.95
Kapkote 2.60 0.39 6.23 0:52 525 0.59
2618.59 392.79 6375.26  523.72 5287.54 594.22
Garur 2.41 0.35 6.23 0.48 5.23 0.51
3149.50 457.40 8141.66 627.29 7357.55 066.49
Bageshwar 237 0.35 6.67 0.43 4.29 0:55
3210.08  474.06 9034.27 582.42 510,05 744.95
Chaukhutia 2.18 0.31 6.30 0.43 5.37 0.52
2967.20 421.24 8574.93  585.27 7309.11 707.77
Tankhet 2.235 0.33 551 0.46 4.27 0.55
2515.37 368.92 6159.87 514.25 4773.02 014.87
Dwaiahat 255 0.36 5.58 0.51 4.65 0.56
3006.37 424.43 6578.64 601.27 5482.20 600.22
Bhikiasen 2.03 0.30 4.51 0.36 3.21 0.45
255171 577.69 5677.95 453.23  4041.29 560.54
Syaldeh 2.83 0.41 6.39 0.52 6.25 0.54
3281.92 475.47 7410.41 603.04 7248.06 626.23
Salt 2.96 0.44 5.86 0.47 5.62 0.57
2640.97 392.58 5228.41  419.34  5014.37 508.56
District 31.51 4.61 76.93 6.10 64.86 7.01
2728.50 407.10 6793.53 538.68  5727.66 619.04

Figures in first line against each block represent the total income
( crores of rupees ) and employment ( ciores of mandays ), and in second
line income per hectare of net cultivated area (rupees ) and employment
per hectare of net cultivated area ( mandays ),
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Table 5. Income and employment level in Plan III and Plan IV as
compared to cxisting Plan

Block Existing Plan Plan III Plan IV

Income Employ- Income Employ- Income Employ-
ment ment ment

Takula 2.34 0.34 5.82 0.52 5.76 0.54
- 2779.42  403.84  6912.13 617.65 6841.67  641.41
Dhauladevi 1.88 0.27 4.64 0.43 4.02 0.47
2626.43  377.20 648225 600.73  06454.32  656.61
Bhasi 1.48 0.22 3.85 0.31 3.85 0.34
Chhana 2497.06  371.18  6495.70 523.03  6495.70  573.64
Lamgara 1.94 0.27 4.13 0.29 3.90 0.36
/ 2602.54 381.89  5841.58 410.18  5516.27 495.05
Hawalbagh 1.79 0.27 6.02 0.47. 5.02 0.47
2502.10  377.41  7017.06 656.97  7017.05  656.97
Kapkote 2.60 0.39 6.32 0.54 6.22 0.60
2018.59  392.79 6365.19 543.80 62064.48 604.29
Garur 2.41 0.35 6.22 0.48 6.21 0.49
3149.50  457.40  8128.59 627.29  8115.52 640.35
Bageshwar 2.37 0.35 6.67 0.43 6.35 0.48
3210.08 474.06 903427 582.42  8600.84 650.14
Chaukhutia 2.18 0.31 6.29 0.44 6.00 0:48
2067.20  421.24  8561.32 598.88  8166.60 653.53
Tarikhet 2.25 0.33 5.51 0.46 5.24 0.55
2515.37 36892 6159.87 514.25  5858.02 614.87
Dwarahat 2,55 0.36 5.58 0.51 5.47 0.55
3006.37 424.43  6578.04 601.27  6448.95 648.23
Bhikiasen 2.03 0.30 4.51 0.38 4.32 0.45
255171 377.69 5677.95 478.41  5438.75 566.54
Syaldeh 2.83 0.41 6.30 0.53 6.39 0.53
308192  475.47 7410.41 614.63 741041  614.63
Salt 2.96 0.44 5.86 0.49 5.60 0.57
2640.97 392.58  5228.41 437.19  4996.43 508.56
District 31.51 4.61 76.81 6.28 74.95 6.87

272850 407.10  6782.94 55497 6618.69  606.68

Figures in first line against each block represent the total income
( croves of rupees ) and employment ( crores of mandays ), and in second
line income per hectare of net cultivated area ( rupees ) and employment
per hectare of net cultivated area ( Mandays ).
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DISTRICT LEVEL AGRICULTURAL PLANNING FOR
ALMORA DISTRICT, UTTAR PRADESH- A
MULTI-LEVEL MULTI-OBJECTIVE
PROGRAMMING APPROACH

K. M. Singh, R. S. Dixit and D. K. Singh*

Introduction

In developing couniries plunni‘z?g of the national cconomy is being
utilized more and more for speeding up the social and economic develop-
ment. Ina country like India where more than 70 per cent of population
depend upon agriculture, the agricultural planning gains furtber impor-
tance. It aims to increase the income of the farmers and also to pro-
vide maximum employment to the rural people. It has also been found
that these objectives are gencrally conflicting, that is, if we maximize
one objective (income) the other objective ( employment ) diminishes. We
therefore, have to search out some methodology by which we can keep
a balance between the iwo objectives during the process of development.

In India the planning at block level ( the basic unit of planning )
is done treating block as a link in the hierarchy of different levels of
planning. But the planning at block level can also be done in a frame-
work whore block does not forim a part of hierarchy but is an indepen-
dent unit.

Objectives ,
In the context of these facts this study was conducted with the
following objectives.

1. Toexamine the existing procedure of agricultural planning in
Almora district.

2. Todevelop optimal agricultural plan for Almora district with
single and multiple objectives assuming each block as an independent
unit, )

3. To prepare opiimal agricultural plan for Almora district with
multiple objectives under multi-level framework.

* Agsistint Professor, Agricultural Econoiics, Rajendra Agricultural University.
Bihar, Pusa ; Reader, Department of Agricultural Fconomics, Institute of Agricul-
tural Sciencos, Banaras Hindu University, Varanasi, U.P.; and Associate Profogsor,
Iiconometrics, Rajendra Agricultural University, Bihar, Pusa, respectively,
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Methodology

In order to cxamine the present procedure of planning, discussions
were made with district level officers of various departments engaged
in planning activities, viz, agriculture, animal husbandry, horticul-
ture, industries and planning, and also the 1elevant papers and reports as
available from the District statistical office were studied.

The second” objective was achieved througl the linear programs=
ming technique treating all the fourteen blocks as independent units.
The L.P. model which was used considered each block as a separat¢ unit.
Three plans with three different objective functions, that is, income
maximization, employment maximization and multiple objective maxi-
mization ( giving1:1 and 1 .8 weights to income and employment
respectively ) were prepared. " The weightsof 1:1 and1: 8 were assig-
ned to income and employment with the rationale that (i) one rupee of
income generation and one manday cmployment generation have equal
importance, and (if) one rupee of income generation and one rupee of
cmployment generation have equal importance.

The third objective was also prepared through the linear progra-
mming model under multi-level framework. But this model was a
composite model including the block level resource constraints as
well as district level resource constraints. The availability of land,
labour and farmer’s own cash was treated as block level constraints
whereas credit and fertilizer weie considered as district level constraints.
The multiple objective functions with two sets of weights were again
maximized through composite multi-level model.

Major Findings

The study revealed that there was little or no coordination among
crop, livestock, horticultural and agro-based industrial activities as
they were planned independently. Also, it was observed that no syste-
matic and scientific procedure of planning was followed. The concepts of
multi-objectivity and multi-level framework of planning were also not
incorporated properly in the present planning procedure.

As regards second objective, four plans presented in Table 1 were
prepared viz. optimum plan for income maximization (Plan 1) ; optimum
plan for employment maximization (Plan II) ; optimum plan for maxi-
mizing multiple objectives, that is, income and employment by giving
them 1 : 1 weight ( plan [11); and optimum plan for maximizing multi-
ple objectives by giving them 1 .8 weight (Plan IV ). It was found




image3.jpeg
50 FEconomic Affairs, March 1990

that chillies “remained occupying first place in all the plans except
plan II ( the optimum plans I, I and IV proposed 30.52 per cent, 31.59
per cent and 29.59 per cent of the gross cropped area espectively under
chillies ) followed by maize in plan I and plan 1L ( 22.67 per cent and
19.53 per cent of gross cropped area respectively ) and wheat in plan 1V
(occupying 21.80 per cent of gross cropped arca ). In plan II wheat
occupied the first place (22.83 per cent of gross cropped area) and
chillics the second place (19.23 per cent of gross cropped area ). The
plans III and IV provided the compromising solution giving the interme-
diate levels of income and employment in between the “highest levels of
income and employment obtainable through maximization of income
and employment as single objective respectively. In these plans the
supply of fertilizers and credit at block level was considered as block level
constraint. For the inter block allocation of these resources might not be
optimum in the planning under multi-level framework. Hence, it was
assumed that the supply level of these resources was known at district
level and not at block level. ‘

The third objective was to prepare optimal agriculiural plan for
Almora district with multiple objectives under multi-level framework. It
was done by preparing two plans, that is, plan A (optimum plan for
Almora district under multi-level framework with 1 : 1 weight to income
and employment ) and plan B (optimum plan for Almora district under
multi-level framework with 1 :8 weight to income and employment ).
In the plans so obtained, presented in table 3, chillies remained occu-
pying the first place ( 34.15 per cent of gross cropped area in Plan A and
32.09 of gross cropped area in plan B), followed by wheat ( 22.5 per
cent in plan A and 22.70 per cent in plan B of the gross cropped area).
These plans enhanced the levels of both income and employment as com
pared to those obtained under objective two, where blocks were treated as
independent units. i '

The income and employment levels of Almora district presented in
(ables 4 and 5 increased by Rs. 45.30 crores (143.76% ) and by 1.67 crore
mandays (36.27%) respectively over the existing income of Rs.31.51 crores
and employment of 4.61 crore mandays when optimal plan with twin
objectives with 1 :1 weight was prepared. The corresponding increases
in income and employment were Rs. 43.44 crores (137.86% ) and 2.25
crore mandays ( 49.02% ) with weight of 1 : 8 as assigned. This increase
occurred when optimal plans were prepared considering blocks as inde-
pendent units. But if the plans had been prepared in multi-level frame-
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work, the income and employment in the district would increase by
Rs. 48.03 crores ( 152.42% ) and 2.36 crore mandays (15.19% ) with 181
weight and Rs. 44.94 crores (142.62%) and 2.41 crore mandays ( 52.27% )
with 1 : 8 weight over the existing levels, and by Rs. 2.73 crores (3.55%)
and 0.69 crore mandays (10.98%) with 1 21 weight and Rs. 1.5 crores
(2.00%) and 0.15 crore mandays (2.18%) with 1: 8 weight over the plans
prepared by considering blocks as independent units.

Conclusions

1. The agricultural planning in Almora district, at present, is not
being done under multi-level and multi-objective framework. The piesent
planning is being d ne without using any scientific methodology cither.

2. The income from the crops at present at district as well as block
level can be increased significantly if agricultural planning is done under
a multi-level framework with multiple objectives, which should be maxi-
mized through a scientific procedure.

3. The present employment in agricultuie can also be increased
significantly if the agricultural planning is done under a ‘multi-level
framework with multiple objectives maximization following a scientific
procedure.

I.imitations of the Study

The optimum plans prepared in the study show drastic changes in the
existing plans, e.g., the crops like chillies, lahi and maize which occupy
quite less area in existing plans dominate the optimum plans. Sin1i]£1r]y,
many important local crops like monduo, jhungra have almost disappea-
red in the optimuin plans. Such drastic changes in cropping pattern are
obviously not practicable in one instance and hence have to be achieved
gradually in e lyng run. This job may be done by preparing short
run plans putting the upper limits changeable in present areas under
different crops. The plans obtained lere are important to know the
potential and direction of the movement. Gradual movement in this
direction is alsn necessary to avoid the wide fluctuations in output prices
by increasing the production of some crops and reducing the produc-
tion of the other crops considerably. Besides this, it will also help in
changing the infrastructure required for the changed cropping pattern.
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Table I. District plans for Almora district prepared to maximize
income, employment and multiple objectives
Activity Name of the  Plan I Plan 11 Plan III Plan IV
No. activity
X5 French bean  2525.37 — 2525.36 518.27
(1.32) (1.28) (0.24)
Xy Pea — 3300.72 —_ 1326.25 .
(1.55) (0.61)
Xyg Onion —_— — 1731.00 406.29
(0.88) (0.23)
Xia Paddy-+Jhungre — 24340.20
; (11.46) .
Xi6 Monduo — — —_
X0 Bhat 184.37  3758.92 1695.67 12746.30
(0.54) (197) (0.86) (5.91)
XQ‘ Urd — 169.98 . —
(0.08) —
Xoa Chillies 58289.22 40862.23 62397.49 62045.70
(30.52) (19.23) ( 31.59 ) (29.59)
Xoa Wheat — 176.79
, (0.08) o
X7 Wheat4Lahi  7588.45  2673.51 7640.05 1651.55
(3.97) (1.26) (3.87) (0.87)
Xso Lahi 37168.74 38284.36 36388.32 38805.67
(19.46) (18.02)  (48.43) (17.99)
Xa1 Paddy 6542.80  10087.00 7541.63 9568.73
X33 Wheat — 1952.68 - 2096.51
(0.92) (0.97)
K Pea 5105.72  — 3199.43 1881.27
(2.67) (1.62) (0.87) -
%us Rabi Potato  4981.27  4822.99 5156.58 4296.65
(2.60) (2.27) (2.61) (1.99)
X Paddy - 377.67 — —
(0.18)
Ry Maize 4330422 29786.80  38564.61 25949.00
(22.67) (44.02) (19.53) (12.03)
Xas Bonibean —_— 3319.52 — 116.78
(1.56) (0.05)
Xas Wheat 22946.54  48500.68 28365.94 47037.05
(12.02) ( 22.83) (14.36) (21.80)
Xaa Wheat 1629.91 — 1629 91 5334.75
(0.85) (0.83,) (2.47)
Kis Rabi Potato  691.94  — 656.32 98.92
(0.36) (0.33) (0.05)
Gross cropped area 190958.55 212414.05 197493.11 215759.69

~ *Figures in the parén—tﬁéses show the % of gross cropped area.
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Table 2. District Plan of Almora district with multiple objectives in

) multi-level framework
Activity Name of Plan A Plan B :
No. Activity
Xy French bean — I
Xy Pea e —
p, & Onion 3575.72 5027.67
(1.69) (2.29)
Xia Paddy - Jhungra —_— —
Xig Monduo e 6740.00
(3.07)
Xao Bhat — —
Xo1 Urd — o
Xsg Chillies 72369.97 70403.67
(34.15) (32.09)
X24 Wheat P — —
Xoq Wheat+Lahi —_ 6960.14
(3.18)
Xao Lahi 44433.68 39770.78
(20.97) (18.13)
X31 Paddy 10087.00. 10087.00
(4.76) (4.60)
Xgs Wheat 426.40 426.40
(0.20) (0.19)
Xas Pea 2081.25 160.76
(0.98) (0.07)
p Rabi Potato 4003.63 447217
(1.89) (2.04)
X0 Paddy = —
Xao Maize 27268.22 25534.32
(11.64)
Xae Bonibean —_ -
Kasg Wheat 47678.47 49826.67
(22.50) (22.71)
Xaa Wheat = —
Xas Rabi Potato —_— —
Gross cropped area 211924.34 219418.53




