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SUMMARY AND CONCWSIONS

The main objectives of this study were: (i) To wort: out the

gI'Qilth rates of area, yield and production of wheat during pre-and post

green revolution Periods 'in India; (ii) to quantify the contribution of

various factors tavards increased wheat yields; (iii) to estimate· the

elasticity of rrarketable surplus of wheat with respect to its production

and price; (IV) to find out the price responsiveness of Punjab wheat

yields directly and through derivation of normative supply function from

wheat production function; and (V) to examine the price policy for wheat

during the past decade.

In order to achieve the above objectives, both macro-level and

micro level data were relied upon. Tirre-series macro-level data, parti-

cularly for the Punjab State were used for rrost of the analysis. Micro-

level data from two researc.'"l projects in Punjab were obtained to form a

cross-sectional time-series. The studies on l1EI'ketable surplus and

supply functions conducted earlier were also reviewed and compared with

the results of this study.

The.main tools of analysis used were the tabular and regression

analysis. Single equation regression models, viz., linear, Cobb-Ibuglas

and quadratic were tried to get the estirrates of regression ooefficients.
lof the

The quadratic model was dIupped in Jrost cases because it did not gJ..ve

better results as compared to the other models. M::>stly linear and Cobb-



- 156 -

Ibuglas rrodel were used for economic analysis. All the data series were

tested for multicollinearity . 'The tine-series data were tested for

autocorrelation. In general the tine-series data indicated absence of

autocorrelation.

'The main findings errerging from this analysis are given belCM.

Production

The ini:rOOuction of high yielding semi-dwarf var.i.eties of wheat

during mid-sixties, along with cornplerrentary doses of chemical fertilizers

and production technology on areas provided with ass~d irrigation faci

lities brought about what is comronly knCMn as "green revolution' in In

dian agriculture. A review of area, production and average yield of to

tal foodgr>ains in general and that of wheat in particular over the past 26

years indicate substantial improvement in productivity begining 1967-68.

The ccmpotmd rate of increase in area, yield and production of foodgrains

during 1949-50/51-52 to 1964-65/66-67 (first period) was 1.15, 1.56 and

2.72 against 0.84, 2.80 and 3.68 per cent during 1973-74/75-76 over the

average of 1964-65/66-67 (second period). In case of wheat the compound

per cent rate of increase in area, yield and production during the first

period was 1.97, 1.94 and 3.95 as canpared to 4.30, 4.54 and 9.05 per

cent increase during the ~econd period. At the world level India signi

ficantly improved its relative position by increasing its share of wheat

production fran about four to seven per cent during 1974-75 over 1966-67.

During the nine year span from 1966-67 to 1975-76, India expanded its

wheat production from about 11 to 28 million tons, a very significant

achievement in the agr>icultural history of the country. The per capita

net availability ..".. (cont. p. 157)
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of wheat and foodgr>ains also increased since 1951.

The rete of progress in the Punjab had been even rrore specta
annual

cular. The/compotmd rate of grrMth for foodgrains in Punjab during the years

1965-66/66-67 to 1975-76 was 3.28, 6.31 and 9.78 percent for area

yield and production respectively. Over the sa.rre period the compotmd

rate of increase for wheat area, yield and production carre to 4.78,

6.08 and 11.26 per cent per year.

There were quite a large number of factors which were res

ponsible for this dramatic breakthrough in wheat production in Ptmj ab. Out

of these, the switch-over to M=xican varieties of wheat coupled with

sure and remtmerative wheat price situation, the increased consumption

of fertilizers and the availability of irrigation facilities were the

most important ones. The area tmder ~€xican varieties of wheat in-

creased from a mere three per cent in 1966-67 to 85 per cent in 1975-76

and the fertilizer consumption in nutrient form increased from 21

to 79 Kgs. -a compound rete of about 16 per cent per year in fertilizer

consumption during the same period.

In-spite-of t"'1e progress achieved above, the production ftmc-
~

tion analysis of the f~1efla data indicated that many of the wheat

fanners in Ptmjab were still. operating in the first stage of pro?uction.

The fanners could benefit by using the inputs rrore intensively. On the

basis of analysis of medium-sized category of. Zone II fanners (they were

operating in second stage of production), it was fotmd that by investing

one rupee in fertilizers, the farners could expect four rupees. It was

further indicated that an invesurent in fertilizer use was rrore profit-

able than investing in human labour.
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It was also noted that wheat yield has becane a1m::>st stagnant

since 1971-72 (when peak was reached) because of weather and high cost

of inputs. 'The draught, in 1972-73 and 1973-74 and fertilizer shortage

in 1974-75 i.n¢red the effectiveness of the high yielding wheats.

Marketable Surplus

A mnnber of cross-sectional studies fJ:un Punjab on marketable

surplus of wheat indicated that marketable surplus as percentage of

production has increased as the production and size of holdings increased.

The latest sutdy indicated a marketable sur'plus of wheat at about 57 per

cent in 1970-71. The pooled elasticity of marketable surplus (based on

Cobb-I):)uglas rrodel) with respect to production was about 1.3. It was

higher in case of smallest category of farners as compared with the lar

gest category.

At the Ptmjab level the marketed surplus as percentage of prod

uction increased from about 32 per cent during 1964-65/65-66 to about 57

per cent during 1971-72/72-73. The marketed surplus for the State for

1970-71, based on the actual marketed arrivals, was about 61 per cent as

compared to the estimate of 57 per cent for marketable sUJ1)lus for that

year (1970-71) • Thus the estiIlE.te of marketed sur'plus at the State level

was fairly close to the micro-level estinates of marketable surplus. The

production elasticity of marketed surplus was about 1.6 per cent on the

basis of nacre-level analysis. The elasticity of marketed surplus of

wheat with respect to its price was about 0.45. 'This analysis clearly de

monstrated a positively sloping supply curve for the Ptmjab farmers.

The farner I s consumption fmction analysis indicated that price

of wheat did not significantly influence their consumption of wheat, al

though price and consumption had negative relationship. The farm::!r I s
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income elasticity of demand for wheat (taking production as a proxy for

inoorne) worked 'out to about 0.48 Per cent. Thus fanners responded to

wheat prices both as producers and consumers.

Wheat Price PolicY

Prices play a pivotal role in the econorrw of a OOUTITIy as they

allocate resources, distribute income, distribute product and influence

capital fo:mation in a oompetitive rna.rket structure. Various studies

on acreage response to prices for wheat (and other crops) shCMed a

positive acreage response to price. 'The per hectare supply function

derived from farm data indicated an elastic supply curve (price elasti

city about 1. 3). The price responsiveness of Punjab wheat yields at

State level dem::>nstrated that price of wheat has a significant positive

effect on its yield if the price of fertilizer is held constant. 'The

yield elasticity of wheat price relative to fertilizer price was about
J

O. 2U. Since total supply (production) depends upon both area and yield

under wheat, and total supply response depends upon acreage elasticity

plus yield elasticity plus interaction, it was estimated that wheat

supply has a price elasticity arotmd 0.7(1.

On the demand side, the income elasticity of demand for wheat

shCMed considerable variation. 'The studies based on Punjab data alone

shCMed a range of 0.61 to 1.69 in income elasticity. 'The farmers con-

sumption function gave an estimate of production elasticity of oonsump-

tion of about 0.48. The price elasticity of wheat was about -0.73

based' upon a single study as per details given in the text.

'Thus the characteristics of both demand and supply suggest

that both consumers and producers are responsive to wheat prices. As

such wheat price can be made an important tool in the allocation of
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scarce resot1I"2es so that economic developIrent is IIBXirnized. Prices can

also be made to distribute incoIre differently in different farm size

categories as also among different sectors of the econany and help

capital fomation.

On account of the important role which the prices play, it has

beOOIre crucial to have a price policy on right lines. The crux of the

problem is that in a regulated economy, hav to detennine that level of

wheat price which provides due incentive to the fanner to produce more,

at the same tiIre does not hurt the interests of the COnsUIrers.

Two approaches, viz., the cost of production approach and the

parity approach are generally considered in figuring some price for

wheat. So far as cost of production approach is concerned, there are

substantial differences in inter-farm and inter-year levels of oost of

production. Also the cost of production approach, based as it is on

supply criteria, ignores the influence of demand in the determination

of price. This beCOIreS its limitation. A better approach would be to

forecast demand and then to determine the marginal oost of supply which

would Ireet this demand. The pre-requisite for this approach is the

availability of reliable data series over a number of years which may

not be readily available.

However, the average cost of production can be used as a

rough guide. The average cost of production per quintal in Punjab in

creased from Rs 50.02 in 1967-68 to 87.76 during 1974-75, an increase

of 75.45 per cent. During the SaIre period procurement price rose by

48.68 Per cent. This resulted in reduced per cent returns over costs

per quintal from about 52 in 1967-68 to 29 in 1974-75.

Contrary to the cost of production approach, parity prices
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take care of both supply and demand situation. Different parity prices

of wheat taking 1967-68 as base year vJere worked out with respect to

(1) price index of non-agricultural corrm:xlities, (2) price index of

general agricultural coIlllI¥Jdities, (3) prices paid for farm input~ and

(4) prices paid for farm inputs and horre consumption goods. The aver

age price for all the parities worked out to Rs 126.77 for 1974-75

against the procurerrent price of Rs 105 per quintal. Thus wheat was

substantially underpriced for that year. The terms of trade have been

favourable to wheat prices in the late sixties, early seventies and· un

favourable thereafter. The level of procurement prices was lower as

coITq?ared to estirrates of parity prices since 1971-72. This brought

about retardation in yields and wheat production became stagnant. In

order to pull-up the agricultural economy and to help the consurrers it

is suggested that famers should be provided with agricultural inputs

at rates which provide them incentives to produce more.

The positive price policy of the government in mid-sixties

stabilized the prices and encouraged famers to adopt new wheat produc

tion technology speedily at that time. But the reversal of the policy

since 1971-72 discouraged the faI1'Iers to use costly inputs. Year after

year production fell and the proc~nt of wheat dwindled because of

lower production and changes in food policy of the government. The

difference between rrarket price and procurement price became wider which

adversely affected the proctrrBment drive.

It has been suggested that in the interest of the producers

and consurrers, free market forces should be given a more leeway. There

should be healthy competition between the government agencies and the

private trade which is likely to result in higher mar'keting efficiency.
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'Ihis would ensure better prices to the producers during glut season. To

avoid speculative activity on the part of the traders during scarcities,

the gove:rrurent should police and roderate IIErket through operation of

buffer stocks and tight m:>netary policy.
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APPENDIX I

Ze:ro-Droer Correlation Matrix Anong Variables in Punjab-Wide

Production ~~ction Analysis 1966-67 to 1975-76

Variables Yield Fertilizer %area under % area irrigated
Mexican Var.

Yield 1.000 0.9234 0.9476 0.9023

Fertilizer 1. 0000 0.9169 0.9907

%area under
Mex. Var. 1.0000 0.89377

%area under
irrigation 1. 0000
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APPENDIX III

Production, Constnnption, Marketed Surplus and Prices
for Wheat in the Punjab 1963-64 to 1972-73

Year

1

Production

2

Marketed
Surplus

3

Wheat used Consumption ** Price
as seed * (000 tonnes) Rs/qt

456

1963-64 1897 480 151 1266 47.25

1964-65 2360 781 154 1424 52.50

1965-66 1916 597 155 1164 57.56

1966-67 2451 817 161 1473 59.50

1967-68 3335 1607 170 1558 71.00

1968-69 4491 2295 206 1990 76.00

1969-70 4865 2722 217 1926 76.00

1970-71 5145 3121 230 1793 76.00

1971-72 5618 3414 234 1970 76.00

1972-73 5368 2812 240 2316 76.00

* Calculated on the asstmrption that one quintal of wheat seed is needed
for sewing one hectare of land.

** Constmrption was obtained by subtracting columns 3 and 4 fran 2.
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. APPENDIX IV

Price Responsiveness of Punjab Wheat Yields 1961-62 to 1975-76

Year Yield
(Kg/hec)

Price in Rs. per Kg.
FW

t
_
1

FP
t

_
1

Weather Per cent
(t) area

under
Mexican
Wheat

1961-62 1230 0.3900 1.83 0.213 1 0

1962-63 1162 0.4250 1.83 0.232 1 0

1963-64 1254 0.4500 1.75 0.257 1 0

1964-65 1490 0.4725 1. 75 0.270 1 0

1965-66 1236 0.5250 1. 71 0.307 0 0

1966-67 1524 0.5756 1.80 0.320 0 3

1967-68 1863 0.5950 2.39 0.250 1 35

1968-69 2177 0.7100 2.42 0.293 1 58

1969-70 2245 0.7600 2.58 0·.295 1 68

1970-71 2238 0.7600 2.68 0.284 1 69

1971-72 2406 0.7600 2.39 0.318 1 73

1972-73 2233 0.7600 2.42 0.314 0 79

1973-74 2216 0.7600 2.52 0.302 0 84

1974-75 2395 0.8100 4.71 0.172 1 83

1975-76 2375 1.0500 ~ 0.275 1 85
/'n/-,.., I . 050 Q 3. r-~

Source:

FW
t

_1 =

FP
t-1 =

Departrrent of Economics and Sociology, Punjab Agricultural Univer-
sity, Ludhiana (S. S• Grewal and P. S . Rangi). \

I

Price of wheat during year t-1.

Price of fertilizer during year t-1.
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APPENDIX V

~fini.tion of Cost Concepts Used

A number of cost concepts such as Cost A1 ,

been followed in the analysis (Table VII).

each category of cost are indicated below:

Cost A2 , Cost B and Cost C have

The input i terns included under

Co~t A1 = I) Value of hired human labOtrr'.
II) Value of hired bullock labour.
III) Value of owned bullock labour.
IV) Hired machinery charges.
V) Value of owned machine labour.
VI) Value of seed (both farm produced and pUI'-

chased).
VII) Value of insecticides and pesticides.
VIII) Value of m:mUI'e (owned and purchased).
IX) Value of fertilizers.
X) ~preciation on implements and fann buildings.
XI) IrTigation charges.
XII) land revenue, cesses and other taxes.
XIII) Interest on working capital.
XIV) Miscellaneous expenses (Artisans, etc.).

Cost A2 = Cost A1 + Rent paid for leased in land.

Cost B = Cost A~ Imputed rental value of owned land
(less d revenue Paid thereon) + Imputed
interest on owned fixed capital (excluding
land) .

Cost C = Cost B + Imputed Value of family labour.

Bulk line Bulk line cost of production is that cost
which covers cost of production of ffi3.jority
of famers, production or area. Conventional
ly bulk line cost is calculated such as to
cover costs of 85 per of fanners, production or
area in a food deficit econ0IIo/.
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APPENDIX X

Regression Coefficients of Wheat Production Per Hectare

M:>del: M:>dified Cobb-DJuglas

INDEPENDENT VARIABLES
HUI'IlCIIl Bullock Fertilizer Seed - Irrigation
labour labour Cost Fertilizer Cost

ZONE I

Srrall 10.4448 o. 4167~': -0. 0805 *~': -0.0607 0.1349 0.0336 .2687
(3.8248)+(-2.2448) (-0.4456) (0.7245) (0.9613)

11aditml. 10.7920 0.3850;': -0.0196 0.1769 2': -0.0690 0.0097 .3466
(4.2976) (-0.9911) (2.9461) (-1.0027) (0.2311)

Large 18.2852 0.1020 -0.0016 o.1125;'n': -0.0343 0.0109 .0698
(1.4808) (-0.1169) (1.8575) (-0.8303) (0.2455)

Z 0 N E I I

Small 40.7568 -0. 3406~h': 0.0182 0.4947;': -0.2616M :* 0.0556 .2343
(-1. 7966) (0.2085) (2.6925) (-1. 3168) (0.6416)••

M=dium 1. 17.5661 0.3143~': -0.0287 0.2579;': 0.0116;': -0.0047 .7365
(2.9626) (-0.6684) (5.7758) (2.8771) (-0.1360)

2.104.4500 0.2549;': 0.3099;': 0.00008;': .7358
(2.6726) (7.0932) (2.5429)

Large 18,8105 0.1128*** 0.0040 0.08432bH: a.1242~bh': -0.0544 .3439
(1.4792) (0.2809) (1.4722) (1.4660) (-0.9013)

ZONE I I I

Small 24.4006 -0.1148 0.5479;': -0.0587 0.1626~H: 0.1906~': .4417
(-0.6643) (3.8176) (-0.7054) 0.8898) (3.5958)

M=dium 7.5875 0.6063i: -0.0309 0.0372 O. 04182h': O. 0478'h': .3974
(5.5808) (-0.4363) ( 0.9914) (1.9184) (1.6904)

Large 5.4150 0.79642': -0.0652 a.11453~': -0. o399 1:2h': -0.03932':~h': .3668
( 8.0775) (-1.2152) (2.6909) (-1.4745) (-1. 3510)

+ Figures in parentheses indicate It' values of the estimate.
1'~ Significant at one per cent level.
,;':~': Significant at five per cent level.
,'::':~': Significant at ten per cent level.
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APPENDIX XI

Marketable Surplus of Wheat in Ferozepur District, 1961

Particulars
for holding BelCM 5

acres

S i z
5 - 10
acres

e of Holdl.ng
10 - 20 20 - 30 30 - 50 Above 50
acres acres acres acres

Average
Total

1. No. of holdings 6 44 98 86 35 31 300

2. Area mder wheat 1.88 3.52 5.72 8.24 13.15 21.85 9.28

3. Production (mds) 29.92 55.86 90.39 130.60 221.72 339.14 136.67

4. Family members 7.17 6.00 7.49 9.30 9.00 12.51 8.48

5. An.i.nals 5.83 6.00 7.07 9.81 11.35 15.60 9.06

6. Wheat utilization (ms)

Household consurnption25.42 34.63 44.83 56.35 59.69 80.92 51.71

Pennanent labour 2.65 7.33 22.06 50.29 10.74

Casual labour 0.33 1.05 1.91 2.68 5.86 7.08 2.97

landlord 4.45 4.38 3.46 2.25 3.34

Seed 1.09 2.18 3.84 5.73 10.93 15.86 6.15

Artisans 1.68 2.27 2.56 3.30 5.12 7.33 3.50

Others 0.32 1.34 3.03 6.15 9.20 13.40 5.41

Total 28.84 45.92 63.20 85.00 115.11 174.88 83.82

7. Marketable
surplus (ms) 1.08

Marketable surplus
percentage 3.60

9.94

17.80

27.19

30.08

45.60

34.92

106.61

48.03

164.30

48.44

52.85

38.67

SOUI"Ce: Gill, K.S., "Disposal for Marketable Surplus by the Farmers of Punjab," Jour
nal of Research VI (2), P.A.U., Jme, 1969, pp. 484-485.
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APPENDIX XIII

Production and M3rketable Surplus of Wheat in Different
Farm Size Groups in Ferozepur District (Punjab), 1968-69/1969-70

Size group
(hectares)

Production of
each size

group (qtls.)

Marketable
surplus of
each size

group (qtls.)

Percentage of
marketable surplus
of each size group

Mexican

Up to 6 2806

6 - 9 4410

9 - 14 7417

14 - 24 12527

24 and above 9156

Aggregate 36314

Desi

335

466

762

1238

484

3285

Mexican

1775

3294

5586

10187

8086

28927

Desi

88

181

234

550

226

1280

Mexican

63.8

74.7

75.3

81.3

88.3

79.7

tesi

26.4

38.8

30.8

44.4

46.8

37.4

Source: Sain Bhlln, D. S. Sidhu and P. L. Sankhyan, ''Marketable Surplus of

Wheat in Ferozepur District (Punjab)," Journal of Researc.'1 XI (1),

P. A. U., December, 1974, pp. 107-108.






