APPENDIX I

A. Dictionary of Variables and Their Arithmatic
Means Per Farm for Wheat in Different Z2cnes,
Punjab, 1977-78 to 1979-80

Variables Zones All Zones
I II III

Output (qgtl,) 138 207 178 173
Human labour (hrs.) 1916 2732 2726 2416
Bullock labour

(peir hrs.) 209 238 195 215
Fertilizer*(kg.) 733 1118 1045 950

L ]

Output price(Rs./qtl.) 114 115 116 115
wages (Rs,/hr.)} 1,06 1,08 1.14 1.09
Fertillizer Price (Rs./kg.) 3.46 3.28 3.26 3.35
Bullock Labour Price

(Rs./pair hr,) 3,02 2.73 2.65 2.82
Irriﬁggi?n expenditure 289 544 610 464
Captral ?xPe“dit“‘“ 3919 6010 4927 4914

S,

Land undor crop (ha,) 4,56 6.23 6.08 5455
Number of observations 227 204 158 589

* Total plant nutrients @E+P,0.+K,0)



APPENDIX I

B. Dictionary of Variables and Their Arithmatic
Means Per Farm for Paddy in Different Zones,

Punjab, 1977-78 to 1979-80

I

Variables Zoneg All Zones
I II III

Output (qtl,} 198 146 119 166
Human labour (hrs.) 3106 2360 2755 2757
dullock labour .
(pair hrs.) 170 67 63 114
Fertilizer*(kg.) 712 623 622 662
Output price{Rs./qtl.) 91 96 104 94
Wages (ks,/hr,) 1.06 1,13 1.11 1,03
Fertilizer Price

(RS./kg.) 3‘22 3.26 3.58 3029
Bullock Labour FPrice
(35./pair hr.) 3.06 2,98 3.02 2.86
Irr%g:t?on expenditure 851 758 815 809
C“P%t°1)°xp°"dit“r° 3253 2330 213 2723

Re,

Land under crop (h.} 3.90 2,41 2,71 J.13
Number of observations 172 151 54 377

®» Total plant nutrients ( N+P,05+K,0 )



APPENDIX I

C. Dictionary of Variables and Their Arithmatic
Means Per Farm for Cotton and Gram, Punjab,
1977=-78 to 197980

Variables Cotton Gram
Output (gtl,) 28 8
Human labour {(hrs.) 2019 293
Bullock labour (pair hrs.) 106 68
Fertilizer® (cs) 197 1
Output price (Rs./qgtl.) 303 196
Wages (ﬁ%./hr.) 1.27 1.00
Fartilizer Price
(RS </Kg,) 3.42 3,61
Bullock labour price
{}%s,/pair hr,) 3.78 2.33
Irrigation expanditure 185 27

(RE . )
Capital expenditure 1R85 517
{(Rp.)
Land under crop (ha,) 2.50 0.20
Number of observations 368 122

* Total plant nutrients ( N+P205+K20 )
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Intercept Wage rate Fertilizer Bullock price Irrigation Capital Land
Functions price expenditure expendil-
ture
Q q; d3 51 2y Z3
H“mggdLab°“r 1035.72" ~65848.90°  1582.20 -24£9.77 1.13" 0.014  246.9
Dem (192.77) (15821,74)  (2598,.67) (2731.65) (0.19) (0.02) (28.0
Fertilizer 17.80 6655.51  —5252.6" 26.35 021" 0.037° 132.2
Demand (101.41) (8323,31)  (1367.07) (1437.03) (0.10) (0.01) (14.7
2“11°°k 305.17" ~4476.51 167.77 -1811.75" 0.021 -0.045" 35.6
abour (40.70) (3340.77) (548,71) (576.38) (0.041) (0.005)  (5.91
Demand
NQ Proflt 37.75 ~3461.61 -1667.85 -2325.74 0.233" 0.008 15.2
Function (56,19) (5314.82)  (2029.80) (1520,96) (0.127)  (0.014) (16.2
12 1.2 12
29 39, 293 9 99 9y 93 959,
~101618.0 2298.85 -1290.85 128902.20 166415.8 37051
(126777.2)  (3913.40) (5288.88) (186070.20) {106208.,7) (34904
q9)2) 9 2, )23 Q% 2y 92y
0,8679 0.284 -1168,65 -4,889 ~.122 294,
(6.629) {0.9290) (1032.21) (3.005) (0.327) (362.¢
2 2 2
39, d42, q524 N 2, z
~1.989 -.022 59,709 0.00007" -.0000002 1.2
(1.0553) (0.09) (102.95) {0.00002) (.0000004) (0,5!
2122 2123 2323
0.00002+* ~.035% ~.0006
(0.000006) (0.007) {0.0007)

Note: Asymptotlc standard errors in parantheses
* Significant at 1 per cent level;

** Significant at 5 per cent levzl



Functions Intercent wage rate Fertilizer Bullock price Irrigation Capital Land
price expenditure expendi-
ture
9 qQ d3 51 23 23
Human 1978,749"  -143124,00"" 5837,49 5384, 25 0.4876 -.1580 402.2
ux (451,058) _ (23639,37) (11897.62) (6719,.73) (0.174) (0.032) (36.6
Demand J
Fertilizer 1296,21* -16666,70 =:9815,00* -3756,92 0.0014 0.047* 149.0
Demand (217.82) (11415,97) (3244.94) (3244.94) (0.0842) {0.015) (17.6
EulIOCk 598,99 % 22854.10"l 1754.07 =-7110,65* 0.0350 -.0410" 32.9
abour (124.42) {6520,.66) (3281.83) (1853.46) (0.053) (0.008) (10.1
Demand _
NQ Profit =172,21 1451.21 2924.,20 5652 .09 0.017 0.016 3.9
Function (116,56) (10415,8) (4420.00) (2%53.95) (0.078) (0.014) (17.4
12 12
4 39 293 q19 q,93 99
-259241,00 =42793.30 -62325,00* ~90652,70  43360.42 149833,
(218763,40) (40506.14) (21900.91) (267959.20) (129006.40) (85117.
Q%1 9%, q) 23 Q% 32y 9z
7.667. -0.4140 364,03 ~2.84 -.070 50.9
(4.376) (0.723) (833,93) (2,28} (0.382) (496.1
2 2 2
Q3% 323 325 2 23 %3
1.253 -.160 416.496 -.00002** 0,0000005 1.2
(0.884) (0.220) (250.842) {(.00001) (0,0050005) (0.6
2122 2123 2323
-.0000007 0.0008 -0,002%**
(.000005) (0.006) (0.001)

Note: Asymptotic stancard errors in parentheses
** Significant at S per cant level

* Significant at 1

-
ol b

cant leval



Function Intercept wWage rate Fertilizer Bullock Irrigation Capital Langd
price expenditure expendi-
ture
qQ 93 q zy 2z, z5
E“ma“ 2082.32F  -133529.0* 9528,19 -8459.0 0.3203%* .0099 240 ,56*
abour (442.95) (32369.1) (9809,46) (7230.4) {0.1612) {0.033) {32.64)
Pemand
Fertilizer 947.287*  =29194.5%* _24569,.6% 1569.88 0.0448 0.026 145.66%
Demand (202.302) (14783.1) (4480.0) (7302.16) (0,073) {0.015) (14,91)
Bg%é°°k 330.089* ~3240.6 703.23 -4330.82* ~.021 -.036* 27.72*
Labour (84.37) (6165.6) (1868.59)  (1377.23) (0.030) (0.006) (6.22)
Demand
NQ Profit -81.06 7518,06 -847.85 3862.28 ~.051 0.0045 24.48
Function (114.76) (11515.01) (4071.92) (3146.83) X0.061) {0.,0131) (15.03)
1.2 12 12
74 39 74, % 9, 49, 99
—589266.00 2247,02 -24727.7 213437.60 =123332.00 =26914.20
(508889.20) {(28919.32) (29290.6) (268147.00 (197479.20) (86745.52)
Q% 9222 9 %3 2% 92, 23
-.5927 ~-.403 183.16 0.4680 0.0920 ~242.763
(0.3679) (0.8450) (1055.54) (1.66) (0.3190) (365.47)
2 2 2
3% G325 323 21 2 Z3
1,49 -.0422 -99,63  0.000025 4.25 0.5280
(0.9850) (0.2050) (183.27) (0.000014) (5.31) (0.4600)
2% Zy)24 2523
0.,0000007 ~.0060 -.,0005
(0.000004) {0.0040) (.0010)

Note: Asymptotic standard errors in pacentheses
® significant at 1 per cent level

** significant

at 5 per cent level
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Function Intercapt Wage rate Fertilizer Bullock Irrigation Capltal Land
price price expenditure expendl -
ture
9 d2 dy Z 22 23
”Zgg“ 767 .41 -45903.80 9748,87 -429,05 0.3030* -0.0604 636,29*
;emaﬁg (393.70) (30541.70) (8798.04) (3334.62%) (0.1250) (0.0358) (43.16)
Pertilizer 151.82 16515.56 =12852.8* 1334,30 0.,1215* -.0060 177.99*
Demand (125.58) (9741.93) (2806 .31) (1063 .64) (0.0400) (0.0110 (13.76)
ig;i°°k 257.68°F -6375.61 294,74 -1398.14*% 0.0170 -.0263% 24.09*%
ur (57.42) (4455 .26) (1283.47) (486.42) (0,0180) (0.0052) (6.29)
Demand ,
NQ Profit ~162.07%% 10764.03 5681.46%* 183,39 0.00394 0.0232 513.12
Function (76.18) (8761.26) (2568,32) (1337.97) {0.0500) (0.0170) (16.44)
1 2 12 12
79 7290 293 99 9,49, 993
119253.107 -42882.80 ~2344,07 -251712,00 ~63462.50 7003.20
(36758.60) (35695,50) (3842.77) (182775.50) (130929.10) (33452,.30)
1% q12; )23 9%, 932, qp24
—6.,97** -.8280 3267.34 2.59% 0.1860 -830.25%*
(3.4512) (0.7700) (1160.42) (1.00) (0.3509) (384.31)
2 2 2
3% 322 q3%3 51 Z2 Z3
*
0.4010 -.9016* 821.99 - 0.0000002 0.0000003 0.8040
(0.2930) (0.1340) (170.16) (0.000008) (0.0000004) (0.4710)
212, 2123 2723
-.00001 ~.0020 0.0010
(0.00002) {0.0040) (0.0010)

Note: Asymptotle standard errors in parentheses
ificant at 1 per c=nt level

* Sign

** Significant at 5 per cant level

A



17 1 J=50

Function Intercept Wage rate Fertilizer Bullock Irrigation Capital Land
price price expenditure expendi-
ture
9 9 93 2 &) 23
“gggn 666 .68 ~50674.60%*  -283.88 7187.03 0.5040* ~.0890 791.62*
Labour (289.89) (24203 .45) (5147.89) (4651 .63) (0.1100) - (0.0700) (83.80)
Demand v
Pertilizer 226.74 202691,00 ~15510,40* 3016.81 0.2372% -.0384 208,72*
Demand (144.39) (12055.74) {(2564.16) (2316,.98) (0.0580) (0.0330) (41.74)
Bullock 109.70* -82.91 198.10 =1125_63**  0,0098 -.0085 -.481
Demand (29.13) (2432.32) (517.33) (467 .46) (0.0110) (0.0070) (0.4220
NQ Profit -36.46 ~2496.64 1678.96 1154,.26 0.0053 -,0320 46.96
Function (33.85) {6346.87) (1534.90) (1744.27) 0.0480 (0.0200) (27.85)
12 12 12
7 79 743 9,92 9,93 993
132584.40 ~27511,1%* 4607.25 =16815.50 ~52749.20 3294.8
(425421,40) (12226.46) (9369.86) (131859.60) (126765.70) (24969.0
9% 922 9 %3 2% 2% 93%3
B.47%* 1.91 -3200.35 «1.67** 0.0940 1018.3
(3.56) (1.77) (2059.73) (0.74) (0.44) (549.3
2 2 2
32, 3%, 9323 21 %2 23
-0.5731 0.1740 ~246 .66 -.00001* -.000006%*  _11.41*
(0.94) (0.448) (458.50) (0.000004) (0.0000025) (4.68)
1%, %123 2223
-0.000009 0.0190 0.016*
(0.000008) (0.0094) (0.0060)

Note: Asymptotic standard errors 1la parenthases
* 5ignificant at 1 per cent levzl
** significant 3t 5 per cent levzl



Function Intercept Wage rate Fertilizer Bullock Irrigation Capital Land
price price expendl ture expendi-
ture
9 3 d3 % 2y Z4
ggggﬂ 1094.47 -18617.20 -2400.18 -8659,18 0.5274** 0.3410** 382,73*
r (567.69) (54819.37) (8597 .68) (13555 .82) {0.2266) (0.1331) (133.28)
Demand
Pertilizer =253.65 55716.80" =6276.84** ~4556.61 0.2340* 0.0540 118,37
Demand (204.18) (20439,.91) (3092 .88) (4876 .59) (0.0811) (0.0470) (47.94)
pullocx 201,88 -1109.59  -1136.42**  ~2602.62%*  -.0187 -.0378*  33.51+
abour (36.59) (3663.39) (554.33) (874.00)  X0.0145) (0.0085) (8.59)
Demand
NQ Profit 59,78 670,31 2622.97 206.86 0.0860 0.030 -7.38
Function (54.13) (14690.63) (2949,11) (3949,23) (0.0870) (0.,0480) (40.78)
2 2 2
ql CI2 C[3 q1q2 qlq3 qz q.'3
461951.20 ~1699.42 30449.81 -1619.26 =-192502.00 ~8850.2
(627544.30) (9891.02) (57064.72) (2099.27) (372348,50) (563659
Q%0 122 9423 922y Q2 23
2.32 7.37 -6299.25 -2,43 0.1900 688.2
(11.02) ( 4.51) (4379.14) (1.71) (1.24) (1274.C
2
323 932, 323 21 zg zg
~0,081 -2.85 1808,04 -.00001 -.000002 2.7
(1.85) (1.28) (1095.70) {0,.00001) {0.000006) { 8.]
2122 2123 2924
0.00001 -.0078 -0.0036
(0.00001} (0.0190) (0.0140)

Nota: Asymptotic standard errors

in parentheses

$ Significant at 1 per cent lavel
** gignificant at 5 per cent level



Function Intercept Wage rate Fertilizer Bullock Irrigation Capital Land
price price expenditure expendi-
ture
9 %) E&! Z %2 23
Human Fl
Tmbour 33,35 16792.56 5733.17 -7404.37 0.3003 - . 0800** B14,.82
Demand (97.34) (21737.54) {($085.51) (8532.98) (0.1540) (0.030) (29.88)
Fertilizer 110,03* 1402.38 -12973,20* 2393.21 0.1003%* 0.0270* 50.50"
Demand {29,072, (6482 ,86) (2709.60) (2544 .,22) (0.0461) (0.0099) (8.91)]
2“11°°k 45.10* 12592.65*  1545.49 —4940.14*  0.0240 0.0260* 39,09
abour (12,99) (2902.63) (1213,19) (1139,.41) (0.0206) (0.0004) (3.99;
Demand .
NQ Profit -3,77 393.38 -52,12 143,42 0.0482* 0.0050%* 3.08
Function (3.84) (1509.28) (351.27) (349.51) (0.0103) (0.0022) (2.14
2 2 2
q d, dy d,495 q;494 oL ¢
-74453,90 -17559.90 -6796,69 116375.30 16795.34 7260.86
(117423,40) (24757.84) (8618,96) (121213.70) (71372.51) (28423.20
0% )27 123 922, 92 9224
~1.48 0.5164 ~806,99 -.0430 T e 3312k 132,16
(3.09) {0.4858) (576.37) (0.0887) (0.1299) (149.91
2 2 2
q32) 323 q323 %1 22 23
=2.37* 0.00015 28,72 -.000003 -.0000004* -0.07
{(0.7811) {(0.1150) (97.42) {(0.000003) (9.00000003) (0.08
%1% 2123 2223
0.000004* -.0044* 0.00072%
(0.000001) (0,0015) (0.0001)

Notet: Asymptotic standard errors in parentheses

¢ Significant at 1 per cent lavel
** Significant at 5 per cent leval



Fuanction Intercept Wage rate Fertilizer Bullock Irrigation Capital Total
price price expenditure expendi-
ture
9 92 93 = %2 23
Haman -67 .49 -20334.40 6670.61 2802.10 0.2524 0.0165 317,.33*
Labour {77.50) (15636.58) (5739.28) (2253,25) (0.2508) (0.0430) (25,74)
Demand -
Fertilizer 5.07%* -426.64 -78.47 19.50 0.0042 —.0009 - .070
Demand (2.21) (446 ,38) (163.81) (64.32) (0.0071) (0.0012) (0.735
Bullock -22,.92 =11396.80** 5242,39~* 58.45 -, B760% -.0510* 95.871
Labour (27.01) (5449.90)  (2000.34) (785.31) (0.0870) (0.0152) (8.97)
Demand
NQ Profit 88,38%* 11565.43 =11502,10** =1421.50 -.5332 0.0062 2,24
Function (34.69) {9388,17) (4831.23) (1288.81) (0.2891) (0.0300) (17.76)
2 2 2
19 2% %qa 99, ;95 993
=15776.20 348072.40 11102.96 -50478.40 ~38316.60 42802.5.
(963861.10) (182894,.60) (20972.20) (669774.10) (260040.90) (93532, 41
Q% q12%; )23 9% 3% 323
-43,93 6 .86 -3631.67 25.76 -2,24 1020,44
(54.66) (6.98) (4177.10) (16.57) (2,31) (1123.38
2 2
932y 932, 32, 21 22 z§
14.38 0.4370 62 .47 0,.00009 -.00001 -2,86
(10.26) (0.5600) (477.75) (0.0004) (0,000008) (2.98
2122 2123 2223
0.00008 -,0205 0.0125
(6.0002) (0.1370) (0.0091)

Nota: Asymptotic standard errors
¢ sSignificant at 1 per cent level
** gi~nifizznt at 5 per caent level

in parentheses



1379-80

Price of ©Price of Price of Price of Irrigation Capital Land Wweight of
wheat human fertili~ bullock expenditure expendi- the zons
labour zer lakour ture in total
supply and
demand
Zone 1
Wheat supply 0.0670 -.0371 -.0180 -,0122 0.0280 0.1539 0.5870 0.30
Human labour 0.2867 =,2801 0.0395 -.0419 0.1699 0.3070 0.5887 0,30
Fertilizer 0.1180 0.0317 -.1530 0.0115 . 0.0900 0.1920 0.8151 0.30
Bullock labour 0.3056 =.1350 0.0462 -.2166 0.0296 -.8177 0.7824 0,37
Zone 11
Wheat supply 0.2624 -.0598 -.1642 ~.0384 0.0219 0.0081 0.6276 0.42
Human labour 0.4774 -.3409 -.0589 -.,0755 0.1167 -,2879 0.8432 0.39
Fertilizer 1.0612 -.0477 -.9764 -.0368 ~.0060 0.2338 0.8353 0.41
Bullock labour 1.,4001 -.3536 -.2078 -.8387 0.1021 -.9484 0.7145 0.38
Zone III
“heat supply 0.1307 -.0537 -.0999 -.0210 -.1039 0.03861 D.6614 0.28
Human labour 0.3953 -,3528 0.0249 -.0679 0.0622 0.0171 0.5113 0.31
Fertilizer 0.6931 0,0227 ~-.6300 - .0060 0.0061 0.1250 0.9538 0.29
Bullock labour 0.8397 9.4103 0.0399 -.4706 -.0585 -.9342 0.87935 0.25

ITRY



Factor Demand for ~faddy in virrerent zZones, runjap,
1977-78 to 1875-80

Price of Price of Price of Price of Irrigation <Capital Land  Weight

paddy human fertili. bullock expenditure expendi- the zon
labour zer ladour ture in tota
supply
demand
Zone I
Paddy supply 0.1245 -.0523 -o0612 -o,0110 0.0933 0.0960 0.5997 0.54
fuman Labour 0.2846 -4.3671 0.1215 -,.0358 0.0934 -,0512 0.7877 0.52
Pertilizer 0.4802 0.1751 -,56858 0.0304 0.1514 - 0256 0.9736 0.49
2ullock labour 0.3825 -=,2285 0.1346 -.2886 0.0713 - ,4682 0.5084 0.67
Zone 1I
Paddy supply 0.1353 -.0438 -.0907 -.0008 0.2295 0.3860 1.3629 0.35
Human labour 0.2286 -,3275 0.0753 0.0235 0.0769 -,0390 0.2122 0.34
3ullock labour 0.0569 0.3189 0.2070 -.5829 0.1185 -.2976 -,0508 0.24
Zone IIX
Paddy supply 0.1643 -,1092 -.0257 ~.0254 C.36241 0.4599 0.0855 0.11
Human labour 0.4422 -.5442 0.1084 -,0063 0.2323 0.2306 0.3245 0.1l4
Fartillizer 0.1430 0.1489 -,2399 -.0519 0.4340 0.1363 0.4100 0.13

Sullock labour 1.7352 -.0924 =-.5506 ~-1.0921 -.2187 -1.1643 1.3083 0.09




APPENDTX III

C. HWeighted Elasticity Estimates for Output Supply
and Factor Demand for Wheat, Punjab,1977-78 to
1979=80

Price of Price of Price of Price of Irrigation Capital Land
wheat human fertili- bullock expenditure expendi-
labour zer labour ture

Wheat 0.1809 ~0.530 -.1023 ~.0256 ;.0115 0.0602 0.6248
supply
Human 0.3949 -~.3255 ~.0063 -.0631 0.1157 -.0978  0.6950
labour ° . > . . .
Fertilizer 0.6453 ~.0035 ~+6319 ~,0099 0.0285 0.1897 0.8346
Bullock 0.8550  -.2869 -.0519  -,5162 0.0351 -.9054  0.7809

labour
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E. Blastlcity Estimates for Output 5Supply and Factor Demands
for Cotton, Punjab, 1977-78 to 1979-80

Price of Price of Price of Price of Irrigation Capltal Land

5 cotton human fertilizer bullock  expenditure expendi-
labour labour ture

Cotton 0.0081 0.0061  -.0132 ~,0010 0.1309 0.2247 0.63¢
S'llpply - L ] [ ] » L J - -
Human | -.0201 -.0033  0.0182 0.0051 0.0286 -.0806 1.01
labour

Pertilizer D.1668 0.0693  -.2204 0.0157 0.1070 0.2998 0.60
Bullock 0.0216 0.0332  0.0265 -.0283 0.0444 -.4961 0.96

labour
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