Sudan University of Science and
Technology

Collage of Graduate Studies

Economic Efficiency Analysis. A Case
Study of Crops Production in the
Rahad Agricultural Corporation

tals awl o Lanbead)l eslastl s
arcl, i

By: KHALID YAHIA ELHAG IBRAHIM
DAFALLAH

A Thesis Submitted to Sudan University of
Science and Technology for Fulfillment of



Requirements for the Degree of Doctor of
Philosophy in Agricultural Economics

Supervisor: Dr. HAG HAMAD ABDEL-AZIZ

2010

To my Lovely Mother and my
Father

To my wife
To my brothers and sisters

To my relatives



To my friends

With best love

Khalid

Acknowledgements

Firstly I am thank full to the Almighty Allah for the
good health and live he gave me throughout the study and
research towards accomplishing this thesis.

| am greatly indebted to my supervisor Dr. Hag
Hamad Abdelaziz, the main supervisor of this thesis for his
valuable guidance, wise counsel, encouragement, and
advice throughout this study.

Great gratitude to the co-supervisor of this research,
Dr. Aabda Imam for her advice and orientation.

| am deeply indebted and most grateful to University

of Sinnar for their financing and releasing me to conduct this
study.



| am thankful to the staff of the Rahad Agricultural
Corporation,-Department of planning and research for their
valuable assistance during stages of data collection.

My thanks are also extended to all farmers in Rahad

Agricultural Corporation.

My sincere thanks are extended to my colleagues

Abdraouf Idris, Kamal Abd El Galil, Hamza Mohamed and
Abubaker Ibrahim for their valuable discussion and
comments. My thanks are also extended to all colleagues
and friends.

My gratitude is extended to my family for their
support and encouragement throughout this study. Last not

least, my deepest appreciation to my brother El-Motaz.
ABBREVIATIONS
AE : Allocative Efficiency

AOAD: Arab Organization for Agricultural Development

CE: Cost Efficiency
CD: Cobb-Douglas
CM: Cubic Meter
EE: Economic Efficiency
.FAO: Food and Agriculture Organization
(Fed.: Feddan( 0.42 ha



FL :Family Labour
GDP: Gross Domestic Product
GN: Groundnuts
HI :Hired Labour
IAS: Individual Account System
IFAD: International Fund for Agricultural Development
Kg :Kilogram
LP: Linear Programming
MOAF: Ministry of Agriculture and Forestry.
Md:Mandays
MFNE: Ministry of Finance and National Economy.
MVP: Marginal Value of product
OLS: Ordinary Least Squares.
PPF: Production Possibilities Frontier
RAC: Rahad agricultural cooperation
RARC: Rahad Agricultural Research Corporation.
RHS: Right Hand Side
SDG :Sudanese pound
SFA: Stochastic Frontier Analysis
SPF: Stochastic Production Function
SFPF: Stochastic Frontier Production Function
TE: Technical Efficiency
TL :Total Labour



UN: United Nations

TABLE OF CONTENTS

Title
Page

Dedication



Abstract

......................................................................................................... X

Arabic Abstract
............................................................................................... XI

CHAPTER I: INTRODUCTION

1.1The role of agriculture to Sudan economy....
...................................................................................... 1

1.2 Farming Systems in Sudan...........ccceeeereeerereenierenineneseennenes
....................................................... 8

1-2-1 Irrigated Farming ....o.oeniieiiiiiee e e e e e e e e e e e et e ate ceeneeneeneeneeneeneanenns 8

1-2-2 Semi-mechanized Farming ...........ccoviiiiiiiiiiiiiiiiiiiiiii et enie e sneeee e D

1-2-3 Traditional Farming

.9

I & o] 0] (<) a B 721 03 1.0 1<) 1 | 17
1- 4 The objectives of the Study.........coiiiiiii e 20
1- 5 The Hypotheses of the Study..........c.oueieiniiiiii e 20
1-9 Material and method. . ....... ..o 21
1-9 Organization of the Study..........ccoviii i 22

CHAPTER TWO: AREA OF THE STUDY AND FARMING DESCRIPTION OF THE
RAHAD SCHEME

2-1 Description of Rahad Scheme area...............cooiiiiiiiii i 23
2-1-1 The objective of Rahad scheme..............coiiiiiiiiiiiiiii e 23
2-2 Farming description of Rahad scheme .............c.cooiiiiiiiiiii e 29
2-2-1 The agricultural production in the scheme .............cociiiiiiii i 29
2-2-2 Crop husbandry.......co.oiiiii 29
2-2-3 Area sown and productive area of the main Crops ............cooviiiiiiiiiiiiiiiieeeen, 32
R N @ (o) T3 ) X0 Ta L (ol 1y 35
2-2-5 Land availability ......c.ooviiriiiiii i e 37
2-2-6 Land USE .. .neeiniteie e e 37
2-2-7 Labour availability and [abour use ..........c..coevuiiiiiiiii e, 38



2-2-8 Agricultural Credit, Availability and Sources .............c.cooiiiis coiiiiiiiiiiiiiinee, 39
CHAPTER THREE: LITERATURE REVIEW AND CONCEPTUA FRAME WORK

3-1 The concept of effiCienCy .......ccoeveiiiiiiiii e B

3-2Some theoretical concepts of efficiency of resource allocation................cooeviiinninnn... 46

3-3 Stochastic production frOntier. .........c.ooiviiiiiiiiiii et seeeeees 2 4T

3-3-1 The stochastic Frontier with Cobb-Douglas production function............................ .. 49

3-4-1 Definitions Of LP. ..ottt ettt e et e erreeeeseessseeeeessssssssseesssssssnnnses D0

3-4-2 AsSUumPions Of L. .. ...ttt e e e 51
3-4-3 WY 1S LiP. . 53
3-4-4 Limitations of the LP MOdel.......coovnuiiiiiiii it et ee s 53
3-4-5 LP in Applied StUAIes:. ... .ouuineititeet e 54
3-6 The objective fUNCHON. .. ...oouiitii e e 62
3-7 Some theoretical concepts of Sample design and sample size................ccceeveenne 62
3-8 S0CIi0eCONOMIC ChArACETISTICS. . v ene ettt e, 63

CHAPTER FOUR: RESEARCH METHODOLOGY

-1 MaAterial ... e 71
4-1-1The Primary data.....co.eeeeeeiniinteeiee et at ettt et e eteeaireeaeeeaneeaneeennans 71
4-1-2 The secondary data .........co.euiuiiieeieiie e e e e e e e e aenee e 72
Y/ (=143 To T L PP 72
4-3 Specification of Stochastic Production Frontier Model:........ .........coeevvenerivennnnn. 74
4-3-1Technical Efficiency of Sunflower...............coooiiiiiiiii 75
4-3-2 Inefficiency Effect Model ............ccooiriiiiiiiii e 76



4-3-3Technical Efficiency of Dura...........ccooiiiiiiiiiiieee e 77

4-3-4Technical Efficiency of Groundnuts..............cooiuviiiiininiiniinie e 78
4-3-5Technical Efficiency of Cotton.............couviniiiiiii e, 78
4-4 Empirical specification of the linear programming model............................... 79
4-4-1 The structure of the LP technique ..........ccooiiiiiiiiiiii e, 79

CHAPTER FIVE: RESULTS AND DISCUTION

5-1 Socioeconomic characteristics of the tenants in the Rahad scheme...................... 81
5-2-1 Household head CharaCteriStiCS . .. .......... e eee et eeeeeeeeeaan 81

S1ToL AL oottt e8]

STl e s T ) P 82
SRl Y 13 1 1B 7211 Pt 83
5-2-1-4 Farmers’ Education levels .........coiiriiiiiiiiii e 84

5-2-1-5 EXPEIIEIICE ..o nutentittttte et ettt e et et e e e et et et e et e et e te et e eaeeaneeaneennes 85

5-2-1-6 Off-farm 0CCUPALIONS ......iutitiit i e rie eeeeee e e e eeeanens oo 86

5-1-1-7 farmer’s INCOMI. ... ..uuitt ettt ettt et e e e et e e e eanees 87

5-1-1-7-1 Gross farm iNCOME. ........ouiitiit ittt et ete e et eeaeaeeaans 87

5-2-1-7-2 off-farm IiNCOMIE ... .ouint it 88
5-2-2 Household composition and demographic characteristics...........ocvvevievieiierierennennn 88

5-2-2-1 FAMILY SIZ8 .. ueitiniit it e e 89

3.2.2-2. Family member CharaCteriStiCs .......veueitiriiitiet e eet et eiee e eeeeieeeeeaneenans 89

5-2-2-2-1 Sex, age and education level of family members ................cccovviiiiiiiiiiiinn.. 89

5-2-3 ResoUrce eNAOWITIENE .. ....untntentent et ettt et et et et et et et et et et eaaeaaeneeneenns 91

5-2-3-1 Animal OWNETShID ..ueintiti i e e e e e e 91

5-2-3-2 S0UrCe Of fEEA ...v.nitii et 92

5-2-3-3 Other capital GOOMS ........iuuintitit i 93

5-2 Tenants’ present resource allocation, costs and returns in the Rahad scheme......... 95

5-2 Tenancy level resources availability and utilization in the Rahad scheme...................... 95

9



5-2-1-1 COttON LaDOUL. . ...ttt ettt et e e e 96

5-2-1-2 Groundnuts LaboUT. . .......coiiii i e e 97
5-2-1-3 DUTa LabDOUT. ...ttt e e e 108
5-2-1-4 SUNFlOWET [aDOUT . ......uie e e 108
5-3 Farm operation Capital.........cooeiieiiiiiiii i ieies teees e 108
5-4 Crop COSt @Nd TOIUITIS . ..ttt tutteteeteetett et et et et et et eneeaeeneeneenrres seeneeneeneeneeneeneenen 109
SRY N I @01 o) il o) 0T L1 Lol i ) s HU P 109
5-4-1-1 Cost of land Preparation...........o.eeeertertertintirt it erterteeteaten ceerieeieeneeneenereans 111
5-4-1-2 Cost of Agricultural iNPULS. ... ..ivieirt ittt r et e ees cereeeeeeeeieeeenenas 111
5-4-1-3 Cost of land and water charges: ..........oooiiiiiiiiii i e, 111

5-4-1-4 Cost of cultural OpPerations............c.ceveiriiriiriiieiierieeriesiesreseeseeseesseesseessesssesssesssens L11

5-4-1-5 Total cost Of PrOAUCHON: . .....vuiitiitiei e ees cetete e neeneeneenenaans 117
ST 01 (0] 038 =] 11101 117
Rt 4 1= 1 117
SR o (< N 117
SR e B o1 (] 111 118
5-4-2-4 (GTOSS TIATGITIS. . . e et uutteentte ettt ettt e et e ee e e e aeeeateeaas caneeeaneeeneeeanneenns 118
5-5 Stochastic production frontier inefficiency model, results and discussion............ 121
5-5-1 Socioeconomic characteristics affect the production technical efficiency.......... 121
ST N 1 121

SR A <) 1 T (<] N 123

5-5-1-3 Educational Level..... ..ot e 125

SR T B - 1 1 A /TN 124

5-5-2 Stochastic Frontier Production Function Analysis.... ....ccovviviiiiies viiiiiiiiieeienne 130

5-5-2-1 Groundnuts Production Efficiency.........cccccoeeiiiiiiiiiiiiiiiiis v 130

5-5-2-2 Dura Production EffiCiency.........c.ccvviiiiiiiiiiiiienceeeeieeienns eeveneenneneennennsenn 132

10



5-5-2-3 Cotton Production EffiCiency.........c..cocoviiiimiiiiniiiiiceieeenecneeeeeseeseeseesneennees <134

5-5-3  Hypotheses test of crops production..............c.......... 138
5-5-4 Factors Affecting crop Technical Efficiency.........c.ccoovviiiiiiiiis i 139
5-5-5 Frequency Distribution of tenant technical
effiCienCy. ..o, 145
5-5-6 Inefficient MOdel.........ooouiii i e 151
5-6 Linear programming model's technical input-output coefficients.................... 155
5-6 The activity set in the LP model............ooooiiiiiiiiiii e, 157
5-6-1 Crop production aCtiVitieS. ......ooueruiietiit e e eeee e eaeneanans 157
5-6-2 Dura cOnSUMPLioN aCtIVITIOS. ... uuttentttertteteit ettt e e aieeenieeeanaees 164
5-6-2 Dura cOnSUMpPtion aCtiVITIOS. .. ...evruueterteeee et e e e eiaeeeaaeens 164
5-6-4 Hired 1abor aCtivities..........o.oiuiiiiii i 164
5-6-4 Capital borrowing aCtivities. .........oouevuiiiiiiii i 165
5-6-5 Transfer capital aCtivities. ........ouvvuiiiiiiii i e 165
5-6-6 Capital repayment aCtiVities.........vvuirrirntiitiiiit i eaenn, 165
5-6-7 The CONSITAINLS. .. . vuueteeee et e e 166
5-6-7-1 Land. .....oineitiit i e 166
5-6-7-2 LabOUT . . ..ttt e 166
S e B v =22 11 10 D N 167
5-6-7-4 Operating capital and credit CONStraint..........ccvvvvveviiiniirieiniinennenan 167
5-6-7-5 DUra CONSUMPLION. ... utetnittetetteeeetteee e e et e eeateeeaaeeeanneeeennaeenns 167
5-6-7-6 Production balance equation..............coeiiiiiiiiiiiiiiniii i 167
5-6-7-7 Capital TePAYIMENL. .. ..ottt et 167



5-7 Linear programming mode, results and diSCUSSion.............c..coveeieiiiiiiinnennn 169

5-7-1 Optimal production Plan ..........c.oiiiiiiiiiiiii e e 169
5-7-1-1 CrODPING PALLEITIS. . .. e euutenntenttttee et ettt et enteaneeaneenneeneeaeeeaeeaeeaeenneennens 169
5-7-1-2 RESOUICES USL. ...ttt ettt et et ettt et et e e e et e et et et e aeeeeeeeeneenes 169
5-7-1-3 OPLIMUM DO TEIUITIS . ..t euvenntenteneenttenteeneeenteeateeneeaneenneenneenneenseeneerneerneenns 171
5-7-1-4 Credit use of the basic model............couiiiii i 171
5-8 SeNSItIVILY ANALYSIS +tuvtnrititiitentietiet et et et et et et eteeterteeneeneaneanerrerreeneeneanes 175
5-8-1 The impact of crops Yield........coveiiini i e 175
5-8-2 The impPact Of PIiCeS ....uviniiiiiiti ettt cree e e e e e aee e eneenane 177
5-8-3 The impact of ProduCtion COSt ........uvuiireireiiiiee et es ceeeeieeieereeeeeeneaans 178

CHAPTER SIX: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

L ] 11 T )2 181
Lo o) s (ol 1853 o] 1 PP 193
6-4 ReCOMMENAATIONS .. ...utintt ettt et ettt ettt et et e aes eee e et et e e e e e 196
Bibliography..........ccooiii e
........................... 199
APPENAICES ... ..o e
211

Appendix 1: Area sown of the main crops (feddan)
..................................................... 211
Appendix 2: Productive areas of the Main CrOPS..........o.veeririririniiiieieierereeeieeeennnn,
212 Appendix 3: Production and yield of the main

o] (0] 01 PR e )

Appendix 4: The qUESHOMNAITE. ........vueunieeinie ettt eiet et et eeete et e eaeaeaneneaneaaanans
214

12



LIST OF TABLES

[tem Page
1-1 Land use in Sudan..........ooeeiiiiiiiiiii e 2
1-2 The contribution of the agriculture sector to GDP(1990-2008) ............ 4

1-3Real Gross Domestic Product by Economic Sectors (SDG Millions)......7
1-4 Cotton cultivated area, production and yield during seasons 2004/2005—
2007/2008 ... e 11

1-5: Sudan average yield of cotton compared to the Top ten cotton producers

- 2007 (480-pound bales)........ccooveiiiiiiiiiiiiiiiiiiie 12

1-6: Dura cultivated area, production and yield during seasons 2004/2005 —

1-7 Sudan average yield of Dura compared to the various countries, season

2007/2008.. ...t e 16
2-1 The average rainfall (ml) of Rahad scheme area........................... 25
4-1 Sample size distribution by zone, block and village........................ 72
5-1 Distribution of Rahad scheme’s tenants according to age................. 82
5-2 Distribution of the Rahad tenants according to SeX...............oeu v.ue. 83
5-3 Distribution of tenants According to marital status........................ 83
5-4 Distribution of sample farmers according to education level............. 84

13



5-5 Distribution of tenants according to experience..................c...e...... 85

5-6 Distribution of tenants according to off-farm occupations................ 86
5-7 Distribution of the Rahad tenants according to family size................ 89
5-8 Distribution of family members according to seX................c.c.eenn.ne. 89
Distribution of family members according to age.......................... 90 5-9
5-10 Distribution of family members according to educational level.........91
The farmer’s animal ownership...........coooiiiiiiiiiiii i 92 5-11
The source of farmer’s animal feeding..................ccoooviiiiinn. 9312 -5

Distribution of tenants according to implements and machines 5-13

POSSESSIOM . ¢ et etttteteteeeeeeeeeeeaeeineeeeeeeeeeeanns 94

Labour used per feddan by crop, (average) in the Rahad scheme.....96 5-14

5.15 Labour used for cotton crop by month and crop activity in(m.d.) per

J (<16 6 = s D 99

5-16 Labour used for groundnuts crop by month and crop activity in(m.d.)
per feddan........ooiiniiii e
101

5-17 Labour used for Dura crop by month and by crop activity in(m.d.) per

per feddan............coooiiiiiiiiiii e, 107

14



5-19The average cost of groundnuts crop (fed/SDG)......110

5-20 The average cost of Dura crop (fed/SDG)......... 112
The average cost of cotton crop (fed/SDG)........cccooviviiiiniinnn.n. 115 5-21
5-22 The average cost of sunflower crop (fed/SDG)..........c.cccecvvvenen... 116
5-23 Pre feddan crops budget..........ccoovviiiiiiiiiiiiiii 120

5-24 Distribution of Rahad scheme tenants’ efficiency according to age...122
5-26 Distribution of the Rahad tenants’ efficiency according to gender...124
5-25 Distribution of tenants’ efficiency according to Educational level....126
5-27 Distribution of the tenants’ efficiency according to family size....... 128

5-28 Maximum-likelihood estimates for the parameters of the stochastic
frontier production function and technical inefficiency effect
model for groundnuts...........cceviiiiiiiiiiiiiiii 131
5-29 Maximum-likelihood estimates for the parameters of the stochastic
frontier production function and technical inefficiency effect
model for dura.........cooouiiiiiiiii 133
5-30 Maximum-likelihood estimates for the parameters of the stochastic
frontier production function and technical inefficiency effect
model for Cotton. ... ....ocvieiiiii i, 135
5=31 Maximum-likelihood estimates for the parameters of the stochastic
frontier production function and technical inefficiency effect
model for sunflower.............cooiiiiiiiii i, 137
5-32 Crops models, test of hypothesis for the parameters of stochastic

frontier production funCtion............ccoviiiiiiiiiiiiiii e 138

15



Linear programming 5-33
MATMIX e 156

Crop production activities in Rahad scheme season2006............. 158 5-34

5-35 Crops selling, consumption and buying activities in Rahad scheme...

108 5eaS0n, 2006. .. ..ccvuiiiiit it 160

Labour hiring activity in Rahad scheme season, 2006........... 5-36
........ 161

5-37 Borrowing capital activities in Rahad scheme season, 2006/2007.............163

5-38 Capital transfer activities in Rahad scheme season, 2006/2007........ 164

5-39 Optimum solutions of the basic model of The Rahad scheme in
comparison with the actual situation............................. 170
5-40 The optimum utilized and surplus labour in the basic model in

comparison with the actual situation............................. 172

5-41 The monthly water utilized and surplus in the basic model comparison

with the actual situation...........oeveneriieriiee e ieeeeeennnn. 173

5-42 Marginal value of product for credit (SDG/unit) in the basic model of
the Rahad scheme..............c.oii 174

Different scenarios of crops combination (in feddan)................... 180 5-43

16



List of figures

Item

Page
2-1 Area sown and of the main crops (1991/1992-2005/2006)................ 33
Productive areas of the main crops(1981/1982-2005/2006)............... 34 2-2
Production and yield of the main crops (1981/1982-2005/2006).........36 2-3

Returns, costs and net returns of crops in the 5-1

5-2 Distribution of Rahad Scheme tenants’ efficiency according to age...123

5-3 Distribution of the scheme tenants’ efficiency according to sex....... 124

5-4 Distribution of the Rahad scheme tenants’ efficiency according to

educational 1eVel. . ... s 127

Distribution of the tenants’ efficiency according to family size.........129 5-5

Technical Efficiency score of 5-6

5-7 Technical Efficiency score of

17



5-8 Technical Efficiency score of

(o0 ) 1 10 ] o P, 149

5-9 Technical Efficiency score of

sUNfloOWer...ccooee e 150

ABSTRACT

ECONOMIC EFFICIENCY ANALYSIS (CASE STUDY: CROPS
PRODUCTION IN THE RAHAD AGRICULTURAL
CORPORATION)

18



This study was carried out in The Rahad Agricultural
Scheme. The main objectives of the study are to measure
technical efficiency of produced crops, to determine the
main factors that caused technical inefficiency, to assess the
maximum farm’s income level under optimum cropping
patterns and to identify the socio-economic factors that
affected the level of efficiency of farmers. The study shed
light on the factors that constraint agricultural production as
well as yield efficiency in Rahad agricultural scheme.
Production and yield have deteriorated and the income of
tenants has consequently declined. Moreover the scheme
was suffered from its own deficiency of adopting a proper
cropping patterns. As a consequence, average yield of the
main crops in the scheme since 19977-1978 were
decrescent. The study mainly depended on Primary data
which were collected from a survey conducted in season
2006/2007, through a multi-stage stratified random sampling
technique using structural questionnaire after pre-testing.
The study also used secondary data collected from the
relevant institutional sources. Descriptive statistics,
stochastic production frontier model of the Cobb-Douglas
form, gross margins and linear programming were emploed
to analyze the collected data. The results of descriptive
statistics showed that: 32 % of the tenants interviewed were
in the active age group ( 20-50). Most of tenants were

19



married, had formal education. The average of tenant's

family size was 9 persons. 36% of the

sample tenants were engaged in such off- farm activities..
The majority of the farmers depend on traditional

implements.

Groundnuts, dura and cotton crop each of them had two
peaks period of Labour requirements. Cotton had high cost
followed by groundnuts. Sunflower had a higher gross

margin followed by groundnuts.

Most of the estimated B co-efficient of the SPF model for
crops production had the expected signs, and significant.
The mean technical efficiency was 70%, 79%, 76% and 71%
for groundnuts, dura, cotton and sunflower, respectively.
Accordingly there was a scope for increasing crops
production in that order, by 30%, 21%, 24% and 29%. The
variance ratio parameters y was large and significant and
has a value of 0.99, 0.99, 0.97 and 0.99 forgroundnuts, dura,
cotton, and sunflower. Tenancy location, off-farm income,
farm income, sowing date, labour number, irrigation number
and weeding number,were significant variable for improving
technical efficiency. age group, sex, education level, family
size and extension contact were significant in explaining

technical inefficiency in RAC.

20



The LP results cleared that the real cropping plan was
different from the basic model cropping pattern, most of the
land was allocated to groundnuts ( 9.66 feddans), followed
by sunflower(9.61 feddans), while dura and cotton were
entered in the optimal plan with small areas 1.22 , and 1.5
feddans respectively. In the real situation, the crops occupied
5.5 feddan for each . The optimal net farms was (SDG
5799.01) exceeded the actual net farms (SDG 4544.16) by
27.61% .

Many scenarios were tried by developing the parameters of
the free LP model to reflect a range of production options.
The scenarios reflected the effects of productivities,
Restricting production area, prices, cost of inputs, more
participation of family labour in cotton picking, using
machines and improving technology.

The study recommended to improve technical efficiency for
crops production in the RAC, The main recommendations
was concentrated and oriented to sowing date, peak
demands for labour, more participation of the family labour,
problem of irrigation, extension education, and expanding in

promising crops .
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	ABSTRACT
	This study was carried out in The Rahad Agricultural Scheme. The main objectives of the study are to measure technical efficiency of produced crops, to determine the main factors that caused technical inefficiency, to assess the maximum farm’s income level under optimum cropping patterns and to identify the socio-economic factors that affected the level of efficiency of farmers. The study shed light on the factors that constraint agricultural production as well as yield efficiency in Rahad agricultural scheme. Production and yield have deteriorated and the income of tenants has consequently declined. Moreover the scheme was suffered from its own deficiency of adopting a proper cropping patterns. As a consequence, average yield of the main crops in the scheme since 19977-1978 were decrescent. The study mainly depended on Primary data which were collected from a survey conducted in season 2006/2007, through a multi-stage stratified random sampling technique using structural questionnaire after pre-testing. The study also used secondary data collected from the relevant institutional sources. Descriptive statistics, stochastic production frontier model of the Cobb-Douglas form, gross margins and linear programming were emploed to analyze the collected data. The results of descriptive statistics showed that: 32 % of the tenants interviewed were in the active age group ( 20-50). Most of tenants were married, had formal education. The average of tenant's family size was 9 persons. 36% of the

