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APPENDIX 1

Descriptive Statistics of Some Key Variables for the Whole Sample

Variables Mean Standard Deviation | Minimum Maxinmum
Qutput in Kg 1266.09 1114.83 300 7511.54
Value of Output in Birr 1857.48 1633.77 7.5 13886.0
Land in Hectares 1.88 125 0.25 9.25
Labour Days 290.75 322.06 60.0 2253.0
Fertiliser in Kg 124.15 106.52 4.0 800.0
Oxen and Bulls 1.69 1.79 0.0 14
Land Quality 1.69 0.64 1.0 3.0
Land Topography 1:23 0.34 1.0 3.0
Family Size 7.03 3.26 1.0 22
Adults above I5yrs of Age 1.95 1.2 0.0 9
Dependent 2.26 1.63 0.0 1

Age of HH Head 47.3 16.2 18.0 90.0
Age of Adults 35.2 9.7 19.0 85.0
Hired Labour Share 0.13 0.22 0.00 1.0
Exchange Labour Share 0.19 0.23 0.00 0.91
Family Labour Share 0.68 0.29 0.00 1.00
HH Taking Credit 0.23 0.42 0.00 1.00
Female Headed HI1 0.15 0.36 0.00 1.0
EDLC 0.34 047 0.00 1.0
HH Members Yrs of Schoaling 1.33 1.99 0.00 10.0
Credit 0.23 0.42 0.00 1.0
Non-Farm fncome 143.17 353.68 0.00 4500.00
Households with Galvanised Iron 0.45 0.50 0.0 1.0
Sheet

HHs with Radio 0.15 0.35 0.00 1.00
HHs with Labour Problems 0.14 0.35 0.00 1.00
HHs with Oxen Problems 0.25 0.43 0.00 1.00
Water Acquiring Time in Minutes 15.18 2027 0.00 300.0
Firewood Acquiring Time in Minutes | 39.86 57.86 0.00 420.0
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APPENDIX 2

A Comparative Analysis of Mean Values: Owner operators -Vis-a-vis- Tenants

Wariubles Owner operalors Tenants F-Value
Age of Household Head 48.9 45.1 4.85
Average Age of Adults (Ag) 36.4 335 7.82
Dependent 2.28 223 0.17*
Oxen and Bulls 1.51 1.92 4.45
Houses with Galvanised Iron Sheet (%) 40 51 4.1
Radio Possession (%) 13 17 1.4%
EDLC(Read and Write or Adult Literacy | 32 38 1,3%
Certificate for the Head)%

Qutput in Kg 1229.2 1316.3 0.5058*
Fertiliser in Kg 1152 136.3 3.26
Land in Hectares 1.93 1.81 1.27*
Labour 263 328 338
Credit 0.24 0.34 0.406
Labour for Ploughing 61.1 82.4 5.97
Labour for Harvesting 111.0 164.17 442
Labour for Weeding 91.2 81.5 3.35
No. of times (Ploughing) 94 13.6 394
Share of Family Labour (%) 66 72 3.36
Share of Hired Labour (%) 12.3 123 0.002*
Share of Exchange Labour (%) 22 16 4.9
Edhl 1.34 1.33 0.00*
Output per Labour T 6.4 0.9
Output per Oxen and Bulls 713.4 757.8 0:23*
Land in Hectares 1.93 1.81 135
Land Quality 1.65 1.75 1.75
Land Topography 1.23 1.22 0.05*
Female Headed Househalds (%) 20 8 8.8
No of Adult Farmers 1.95 1.96 0.004*
Family Size 72 6.8 L.15*
HHs with Labour Problem at Right Time (%) 16 12 1.1*
HHs with Oxen and Bulls Problem at Right Time | 28 21 2.01*
(%)
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APPENDIX 3

A Comparative Analysis of Mean Values between Tenants

Variables Sharecroppers Non-Sharecropping F-value
Output 1061 1741 17.6
Labour 284 421 3.47
Fertiliser in Kg 121 169.8 3.15
No. of Oxen and Bulls 1.97 1.61 1.07*
Land Quality 1.827 E5l 6.7
Land Topography 1.21 1.247 0.35%
Land in Hectares 179 1.87 1.3*
Fertiliser in Kg 73.6 171.7 19.6
HH Possessing Credit (%) 17 35 16.7
Houses with Galvanised Iron | 51.3 51.4 0.00
Sheet (%)

Years of Schooling (Head) 1.49 1.28 0.18*

* Insignificant at 10% probability value,

114




APPENDIN 4

RESULTS OF A STOCHASTIC COBE-DoOUGLAS PRODUCTION FUNCTION:POOLED SAMPLE

o e o e S M ST
Limited Dependent Variable Model - FRINTIER Regression
Oordinary least squares regression Weighting variable = none
Dep. var. = Y Mean= 6.764450500 i B.Dy= .9490891482
Model size: Observations = 340, Parameters = 17, Ded.Fr.= 323
Residuals: Sum of squares= 158.5468382 , Std.Dev.= .70061
Fit: R-squared= .480789, Adjusted R-squared = 5507
Model test: F[ 16, 323] = 18 69, Prob value = .00000
Diagnostic: Log-L = -352.7469, Restricted(b:o) Log-L = ~-464.1725

LogAmemiyaPrCrt.= -.663, hkaike Info. Crt.= 2., 175

s o o o o R R 5 T 2 e e e e o o T 7 B T R R S e

fmm e e o e o o ———— Fmm +

|variable | Coefficient | Standard Error |b/st. Er.|P[|Z|>z] | Mean of X|

o e Fmm e —————— e e L +
Constant 4.057043432 .56402253 7.283 .0000

L .1533279282 .57544076E-01 2.665 .0077 5.3046580

H .3256029164 .98225977E-01 3315 .0009 .43139455

OB .2623632695 .69264689E-01 3.788 .0002 .79383793

M .4062529124 .83984615E-01 4.837 .0000 .45000000

CR .2847316145 .93605543E-01 3.042 .0024 .23235294

R2 .5599532215 .11707451 4.783 .0000 .36764706

R3 .2902663876 .11824%64 2.461 .0139 .35294118

R4 -.2408478036E-01 .12023374 -.200 .8412 .30294118

O -.1030228560 .65545590E-01 =1 572 .1160 1.6933326

LS -.9001782573E-01 .11864604 =, 758 .4480 1.2310305
EDH -.5413195700E-C1 .21511356E-01 =2, 516 .0119 1.3340800

F .2315440609 .62455852E-01 3+ 707 .0002 4.5338446
INTFHS -.7831626205E-02 .26750719E-01 =, 293 .7697 2.3918206

LA .1163274289 +133 31555 .873 .3829 3.7866718
LFS -.1246948886 .092846934E-01 -1.343 .1793 1.8436391
LEDH1 «+ 2319541110 .72657622E-01 3: 192 .0014 .47816286




Normal exit from iterations. Exit statuss

o e e +
Limited Dependent Variable Model - FRONTIER
Maximum Likelihood Estimates
Dependent variable Y
Weighting variable ONE
Number of observations 340
.| Tterations completed 24
Log likelihood function -352.1159
Variances: Sigma-sguared(v)= .33199
Sigma-squared(u)= +37015
i e e e e e +
o o —— e e + —————————— +
|variable | Coefficient | Standard Error |b/St Er- iP[}Z|>z] Mean of X|
ittt e e o e et o +
Primary Index Eguation for Model
Constant 4.614083679 .59565789 7.746 .0000
L .1383904211 .63829492E-01 2,168 .0301 5.3046580
H .3213050081 .10264275 3.130 .0017 .43139455
OB ,2596528423 .72922862E-01 3561 .0004 +A23BI3TE3
M .4002032763 .85490064E-01 4.681 .0000 .45000000
CR .2923294727 .86806300E-01 3.368 .0008 .23235294
R2 .5354478346 .11625194 4.606 .0000 .36764706
R3 .2867612605 .10961331 2.616 .0089 .35294118
R4 -.3062557722E-01 .12028681 -.255 .7950 .30294118
LQ -.1126358943 .65359242E-01 =l s 723 .0848 1.6933326
LS -.1017459858 + 12737329 ~.799 L4244  1.2310305
EDH -.5051564112E-01 .20088492E-01 =2t 515 .0119 1.3340900
F .2344152476 .61844503E-01 3.790 .0002 4.5338446
INTFHS -.1148564484E~01 .30721023E-01 ~.374 .7085 2.3918206
LA .1206427112 .13629811 .885 .3761 3.7866718
LFS -.1089390798 .86803365E~01 =1 255 .2095 1.8436391
LEDH1 2238663733 .68953071E-01 3.392 .0007 .47816286
vVariance parameters for compound error
Lambda 15055809931 .47467487 2.224 .0261

Sigma .8379341610 LJ97327000E~01 8.609 .0000

—
ek
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APPENDIN 3

COBB-DOUGLAS PRODUCTION FUNCTION FORW%ENANTS AND OWN-OPERATORS:
OLS RESULTS

+ ———————————————————————————————————————————————————————————————————————
Ordinary least sguares regression Weighting variable = none
Dep. var. = Y Mean= 6.803574219 , S.D.= .9619584425
Model size: Observations = 144, Parameters = 17, Deg.Fr.= 127
Residuals: Sum of squares= 43.48569968 , Std.Dev.= .58516
Fit: R-squared= .671377, Adjusted R-squared = . 62998
Model test: F[ 16, 127] = 16.22, Prob value = .00000
Diagnostic: Log-L = -118.1157, Restricted(b=0) Log-L = ~-198.2405

" LogAmemiyaPrCrt.= -.960, Akaike Info. Crt.= 1.877

Autocorrel: Durbin-Watson Statistic = 1.84031, Rho = .07985
Results Corrected for heteroskedasticity
Breusch - Pagan chi-squared = 17.5890, with 16 degrees of freedom

+ ________________________________________________________________________

o B ittt e L e o e o Fom e

|Variable | Coefficient | Standard Error |[t-ratio |P[|T|>t] | Mean of X|

e T Rttt bt T Fom o e e it
Congtant 4.575944855 .63018599 7.261 .0000

L .1828484474 .57365816E-01 Bt 187 .0018 5.3660404

H .4642306761 .13456385 3.450 .0008 .57976401

OB .2753349628 .86940767E-01 3.167 D019 .88531448

M .3911047417 .10147646 3.854 .0002 .51388889

CR .1141242966 .12622204 .904 .3676 .21527778

R2 .7522708024 .18158279 4,143 .0001 31944444

R3 .2702143674 .18455751 1.464 .1456 .27083333

R4 =-.3561752980E-01 .156742%4 =, ZDT .8206 .24305556

Lo -.2024898831 .816797%0E-01 =2 479 .0145 1.7463293

LS .17735147089 .17628933 1.006 .3163 1.2226478

EDH -.5607182192E-01 .31554466E-01 2 R i .0780 1.3296216

F .1999676524 .71914522E-01 2.781 .0063 4.6255908

INTFHS .3435510618E-01 .28886539E-01 1189 .2365 2.9583761

LA -.1441885054E-01 .15198621 -. 095 .9246 3.7434927

LFS -.3513591320 .11031197 -3.185 .0018 1.8093418

LEDH1 .1438366836 +96728233E-01 1.487 + 1395 .53949446



--> RESET

--> LOAD;file="C:\Program Files\ES\Limdep\PROGRAM\ownolscorr.lpj"$

LOAD has reconstructed your previous session.

- REGRESS;LhS=Y;RhS=ONE,L,H,OB,M,CR,RZ,R3,R4,LQ,LS,EDH,F,INTFHS,LA,LFS,LEDHI‘

;Het$
e e o e e e e
Ordinary least squares regression Weighting variable = none
Dep. var. =Y Mean= 6.735706544 g Skl .9409533878
Model size: Observations = 196, Parameters = 17, Deg.Fr.= 179
Residuals: Sum of sguares= 102.3501718 ;, Std.Dev.= .75617
Fit: ' R-squared= .407187, Adjusted R-squared = .35420
Model test: F[ 16, 179] = 7 .68, Prob value = .00000
Diagnostic: Log-L = -214.4399, Restricted(b=0) Log-L = ~-265.6818
LogAmemiyaPrCrt.= -.476, Akaike Info. Crt.= 2.362
Autocorrel: Durbin-Watson Statistic = 1.88376, Rho = .05812
Results Corrected for heteroskedasticity
Breusch - Pagan chi-squared = 19.8891, with 16 degrees of freedon
+ ———————————————————————————————————————————————————————————————————————
o o it  Eanat fmm o e e +
|[variable | Coefficient | Standard Error |t-ratio |P[|T|>t] | Mean of X|
o e oo e e e e S ettt o e
Constant 3.736068901 .87909302 4.250 0000
L .1522445009 .83754734E-01 1.818 0708 5.2595608
H .3394818957 .13064001 2,599 0101 .32238841
OB .2132428259 .89688289E-01 2.378 0185 .72663067
M .3346027603 .11450616 2.922 0039 .40306122
CR .3816680354 .13064910 2.921 0039 .24489796
R2 .4005061418 +15501181 2.584 0106 .40306122
R3 .3211101442 .17431419 1.842 0671 41326531
R4 -.1659722774 +16959995 =979 3291 .34693878
LO -.8736598851E-01 .92271414E-01 -.947 3450 1.6543963
LS -.2761146907 .14702657 -1.878 #0620 1.23718%2
EDH -.2513625963E-01 .30063455E-01 =836 .4042 1.3373728
F + 2725951707 .90019061E-01 3.028 .0028 4.4664393
INTFHS -.6552759753E-01 .34838992E-01 -1.881 .0616 1.9755757
LA 1 785039385 .20103142 .888 .3758 3.8183953
LFS .5421913087E-01 .13742296 «395 .6937 1.8688371
LEDH1 « 2733285724 .10003185 2.732 .0069 .43310291
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APPENDIN 6

COMPARATIVE ANALYSIS OF TENAWNTS (1Y) AND OWN-OPERATORS (WN) DUMMIES
1

o e ———— e S TS S S S S S oSS o mm T EE e EEE s +
Limited Dependent Variable Model - FRONTIER Regression
Oordinary least sguares regression Weighting variable = none
Dep. var. = ¥ Mean= 6.764450500 ; S.D.= .9490891482
Model size: Observations = 340, Parameters = 18, Deg.Fr.= 322
Residuals: Sum of sguares= 158. 1004192 , Std.Dev.= .70071
Fites R-squared= .482251, Adjusted R- squared = .45492
Model test: F[ 17, 322] = 17.64, Prob value = . 00000
Diagnostic: Log-L = -352.2675, Restricted(b=0) Log-L = -464.1725
LogAmemiyaPrCrt.= -.660, Akaike Info. Crt.= 2.178
e e o e T e S S S S S S S S S m T E T +
e e —————— e Fmmm———— o ————— Fom e ——— +
|variable | Coefficient | Standard Error |b/st. Er.]P{|Z|>z] | Mean of X|
o et e fmm e o +
Constant 4.049048840 .56416411 T o L7 .0000
L .1535615947 .57552686E-01 2.668 .0076 5.3046580
H : 3313662366 .98425544E-01 3.367 .0008 .43139455
OB .2649724730 .69328448E-01 3. 820 .0001 .79383793
M .4135022841 .84339787E-01 4,903 .0000 .45000000
CR .2838728559 .93623033E-01 3.032 .0024 .23235294
R2 .5681537203 .11740638 4,839 .0000 .36764706
R3 .2790552552 .11892414 2.346 .0190 .35294118
R4 -.2705668449E-01 .12029103 =225 .8220 .30294118
LQ -.1001067377 .65626101E-01 =1.525 .1272 1.6933326
LS -.9170590944E-01 .11867592 =, 773 .4397 1.2310305
EDH -.5423866304E-01 .21514671E-01 -2.521 .0117 1.3340%800
F .2337389606 .62507030E-01 3 739 .0002 4.5338446
INTFHS ~.6292714678E~-02 .26803113E-01 =, 238 .8144 2.3918206
LA .1016174478 .13422378 . 757 .4490 3.7866718
LFS -.1276985208 .92913398E-01 -1.374 .1693 1.8436391
LEDH1 .2351289870 .72744076E-01 3. 232 .0012 .47816286
WN .7736025823E-01 .81130687E-01 .954 .3403 .57647059
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.

Normal exit from iterations. Exit status=0.

e e -
Limited Dependent Variable Model - FRONTIER
Maximum Likelihood Estimates
Dependent variable Y
Weighting variable ONE
Number of observations 340
Iterations completed 25
. | Log likelihood function -351.3547
Variances: Sigma-squared(v)= .30823
Sigma-squared(u)= .43286
e e +
e o o o o fm e ———— +
|variable | Coefficient | Standard Error |b/St Er.|P[|2|>z] | Mean of X|
o ——— o fmm e ———— Fm e ———— o +
Primary Index Equation for Model
Constant 4.669522265 .58662235 7+960 .0000
L .1352948799 .63394103E-01 2.134 .0328 5.3046580
H .3281640914 .10246239 3203 .0014 .43139455
CB .2625475789 .72451119E-01 3.624 .0003 . 79383793
M .4090563936 .84729483E-01 4.828 .0000 .45000000
CR .2931129209 .86555423E~01 3.386 .0007 .23235294
R2 .5413645350 .11482862 4.715 .0000 .36764706
R3 .2700579056 .11045232 2.445 .0145 .35294118
R4 -.3495997142E~-01 .11935287 ~s 293 .7696 .30294118
.Q -,1119353156 .65112719E-01 =L TLY .0856 1.6933326
LS -.1048655270 .12720604 -.824 .4097 1.2310305
EDH -.5005753141E-01 .20215985E-01 -2.476 .0133 1.3340900
F .2370042248 .61080858E-01 3.880 .0001 4.5338446
INTFHS -.9672060602E-02 .30316303E-01 =318 .7497 2.3918206
LA .1005681983 <I3713021 « 133 .4633 3.7866718
LFS -.1096743269 .87119948E-01 =125 .2081 1.8436391
LEDH1 . 2375281955 .69257138E-01 3.430 .0006 .47816286
WN .1001524527 .85516462E-01 1.171 .2415 ,57647059
Variance parameters for compound error
Lambda 1.185057254 .46413812 2.5b3 . 0107
Sigma .8608657954 .92568288E-01 9.300 .0000
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--> FRONTIER;Lhs=Y;Rhs=ONE,L,H,OB,M,CR,R2,R3,R4,LQ,LS,EDH,F, INTFHS, LA, LFS, LEDH

,TTS
o o e e +
Limited Dependent Variable Model - FRONTIER Regression
Ordinary least sguares regression Weighting varlable = none
Dep. var. = Y Mean= 6.764450500 , S.D. .9490891482
Model size: Observations = 340, Parameters = 18, Deg.Fr.= 322
Residuals: Sum of squares= 158.1004192 , Std.Dev.= .70071
Fit: R-squared= .482251, Adjusted R-squared = .45492
Model test: F[ 17, 322] = 17.64, Prob value = .00000
Diagnostic: Log-L = -352.2675, Restricted(b=0) Log-L = -464.1725
LogAmemiyaPrCrt.= -.660, Akaike Info. Crt.= 2.178
o o e e i +
o R e fom fmm Fomm +
|variable | Coefficient | Standard Error |b/St Er. ]P[}Z|>z] | Mean of X|
Fomm e B Dttt e e e R bttt +
Constant 4.126409098 .56877315 F.2bb .0000
L .1535615947 .57552686E-01 2.668 .0076 5.3046580
H .3313662366 .98425544E-01 3.367 .0008 .43139455
OB .2649724730 .69328448E-01 3.822 .0001 .79383793
M .4135022841 .84339787E-01 4,903 .0000 .45000000
CR 2838728559 .93623033E-01 3.032 .0024 .23235294
R2 +5681537203 .11740638 4.839 .0000 .36764706
R3 .2790552552 .11892414 2.346 .0190 .35294118
R4 ~-,27056684492E-01 .12029103 -. 225 .8220 .30294118
LQ -,.1001067377 .65626101E-01 =] D25 .1272 1.6933326
LS -.9170590944E-01 .11867592 ~ A3 .4397 1.2310305
EDH -.5423866304E-01 .21514671E-01 =2 521 X7 1.3340900
F .2337389606 .62507030E-01 3. 739 .0002 4.5338446
INTFHS -.6292714678E-02 .26803113E-01 — 235 .8144 2.3918206
LA .1016174478 .13422378 « 757 .4490 3.7866718
LFS -.1276985208 .92913398E-01 -1.374 .1693 1.8436391
LEDH1 2351289870 .72744076E~-01 3,232 .0012 .47816286
PR -.7736025823E~-01 .81130687E-01 -.954 .3403 .42352941



APPENDIX 7
Estimated Area of Cultivated Land for Major Crops by Private Peasant Holdings (1980/81-

1997/98)
Area in ‘000° Hectares
Year Under Cereals | Annual Growth | Under All Major | Annual Growth Rate T
(©) (C‘r%1r 1% Crops (MaC) (MaCH, o
1980/81 4502 5184 . |
1981/82 4362 3.2 5118 -13
1982/83 4776 9.5 5546 8.4
1983/84 4422 -7.4 5391 28
1984/85 4554 3.0 5343 -0.89
1985/86 4667 2.5 5395 0.97
1986/87 4643 -0.5 5650 4.7
1987/88 4915 5.9 5502 -2.6
1988/89 4774 2.9 5148 -6.4
1989/90 4859 1.8 5390 4.7
1990/91 4340 -10.7 4818 -10.6
1991/92 4304 08 4742 1.6
1992/93* 3974 27 4891 3.1
1993/94* 4114 3.5 6561 34.1
1994/95 5746 40.0 6960 6.1
1995/96 6653 15.8 7849 12.8
1996/97 6689 0.5 8072 2.8
1997/98 4902 -26.7 6071 -24.8

Source: CSA Various Publications and MEDaC (1998) for the years (

latter.
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*) information was not available from the



APPENDIX 8

Major Descriptive Results for Estimated Area of Cultivated Land

Parameters

Land Under Cereals

Land Under Major Crops

Mean- for All Years 4844 5757
*“ -for 1980/81-1985/86 4548 5330
“* -for 1986/87-1991/92 4639 5082
“* -for 1992/93-1997/98 5346 6734
Minimum 3974 4742
Maximum 6689 8072
Rangel(Max-Min) 2715 3330
Range2 (Max-1980/81's) 2185 2880
Standard Deviation 768 982

Average Annual Growth Rate® I 1.33 1.57

-* Average annual growth rate (Gr) is calculated as:

'
Gr 1 > (=5 1) X100

TWW-D&'C
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