|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

TECHNICAL EFFICIENCY OF UPLAND RICE PRODUCERS IN
SOUTH WESTERN UGANDA

BY

Asiimwe. K. Jude
Bsc.Agric(MUK), PGD. Dev't studies (MUST)

A THESIS SUBMITTED TO SCHOOL OF GRADUATE STUDIES FO R
THE PARTIAL FULFILMENT OF THE AWARD OF MASTERS OF
SCIENCE DEGREE IN AGRICULTURE AND APPLIED ECONOMICS
OF MAKERERE UNIVERSITY



DECLARATION

| declare that the work presented in this thesisnis original work and has not been

published or submitted to any other universityrstitution for any award.

Asiimwe K. Jude Date

This thesis has been submitted for examination waithapproval as university supervisors.

Dr. Theodora Hyuha Date

Dr. Bua Anton Date



DEDICATION

To
Aijukwe Kyomugisha Juan.

May this work inspire you to aim higher.



ACKNOWLEDGEMENT

| wish to express my sincere gratitude to AfricasoBomic Research Consortium (AERC)
for designing this programme and exposing studenishallenges of this continent, most

especially during the third semester in PretorigoAfor funding this study.

To my supervisors Dr. Hyuha Theodore and Dr. BugoAnfor their efforts, patience and
guidance towards production of this thesis. To &sér Tim Coelli, who allowed me to use

his software programme and guidance when | gokstuc

To my wife Nuwagaba Anna, for being patient in &aging times especially when | was
away completing the last segment of the course wdmk my friends, especially
Ruhangawebare Godfrey for without you, | would haeger enrolled for this course and all

my course mates who in one way or the other cantertbto my study.

To God for His unending love and gift of life, Hashgiven me during the course of this

study.



TABLE OF CONTENTS

DECLARATION ...ttt ettt e e e e e e e et e e e s s nb e e e e e ssbenanateeeeeannseeeeeannnees [
(D] =351 (072N I (@ PR PP i
ACKNOWLEDGEMENT ..ottt et eiee ettt e e e s e e e e sntae e e e s snseeeennneeeeennnes il
TABLE OF CONTENTS ...ttt ereee ettt e et e e e snnee s s nbe e e iv
LIST OF TABLES AND FIGURES .......ooiiiiiitiis ettt e a e eteeeene s Vi
ABBREVIATIONS AND ACRONYMS.....ooiiiiiiiiiiieeeeeeeiiieee s eniieeeessieeneesssnnneeeeseeens M
AN I = ¥ A 3 SRR viii
CHAPTER ONE ....coiitiiee ettt e e st e e e st e e e e ent e e e s ass e e e e e ansbeeeeesnmneeesnnneeeas 1
INTRODUGCTION L.eiiiiieiiitiiiie ettt e ettt e e st easssae e e e s snsee e e e s antteeaesasssseeeeeansseeeennnneeeans 1
1.1 BaCKGrOUNG ... .ottt e e e e e e e e e e e e e 1
1.2 Rice Production in Uganda..............ceumeinennnmmnii s sesseeeees 1
1.3 Problem StatemeENnt............uiiiiiii e 6
1.4 ODbjective Of the StUAY ... e 7
1.4.1 SPECITIC ODJECHIVES .. .uuiiiiiieereee ettt e e re e e e e e e e aeeeeeeeeeeeees 7
15 HYPOTNESIS ..ot e st ennnnnennnnnes 8
1.6 Significance of the StUAY..........oooo i 8
CHAPTER TWO ...ttt ettt ettt e ettt e e bbe e e s st e e e e s nnbbee e e 10
LITERATURE REVIEW ..ottt ettt e sttt e et eee e 10
2.1 INEFOTUCTION. ... 10
2.2 Efficiency in ProdUCHiON .............ooviiuiiiiiiiiiiiiiiiiiiiiiiiiiiieiie s emnane e eeeenee e 10
2.3 Technical EffilCIENCY ... e 11
2.4 TheoretiCal FrameWOIK..........couiiiiiieeeiee e 12
2.5 Technical Efficiency MeasuremMent ........cccccauueeuiiiiiiiiiiiiiiiiiiieiiiieeieniieemneneeess 12
2.6 Factors Determining Efficiency in Production.................euvvvveivieiiiiimeiiiniiiienens 14
2.7 Factors Influencing Technical Efficiency Megsuaents ..., 17



CHAPTER THREE ... 19

METHODOLOGY  ..oiiiieiiiiiiie e eeieee e ettt e et e senee e e st e e e e asaaeaeeasnsbeaaeeannseeeeanmnne s 19
3.1 INEFOTUCTION. ... 19
3.2  Study Area, Data and SOUICES .........uceeeeeei e 19
3.2.1 Description of the Study Ar€a ... 19
3.2.2 Sampling Procedure and Sample SiZe .o oo, 21
3.2.3 Data Sources and ColleCtioN...... ..o 21
3.2.4 Data Reliability @and Validity ...........ceeeeeeeeriermeiiiiieiiiiiriiee e 22
3.3 Analytical APProach ... ..o 23
ICTRC 700 N |V o To [T IS o1 o1 Tox= 11 o o SRS OPP SRR 23
3.4 Rational for Inclusion of Variables in the Rtier and Inefficiency Models............ 28
341 Frontier MOEL .......cc..eiiiieiiii e 28
3.4.2 InefficienCy MOAEI ......coooeii 30
CHAPTER FOUR ...ttt ettt ettt et e e et e e e e nnbeeaenne e 34
RESULTS AND DISCUSION ...ccciiitiiiie ittt ettt e st e s snnsee e e annes 34
4.1 T 0o (8o i o] o PP PPPPPP PO 34
4.2  Socio- economic Factors of Upland Rice Farmers............cccvevevvviveninnnenennnnnns 34
4.3.0 Objective One: Input Use Characteristics pliadd Rice Farmers ...........ccccccvennn.. 37
4.3.1 Input use iN UpPIland RICE ........uuuuiimmmmmeeeieieeeeeeeeeeeeeee e 37
4.4.0 Objective Two: Determining Technical Efficognof Upland Rice Farmers.......... 43
441 TESE STALISHC. . .uueeieiieiei ittt e e e e e e s s n e e e e s s s bbb r e e e e e e e e e 43
4.5 Technical Efficiency of Upland Rice Farmers..........ccooooooiiiiie e 45
4.6.0 Objective Three: Farm Specific Factors étifegg Technical efficiency................... 50
4.6.1 INefficienCy MOUEL..... .o e 50
CHAPTER FIVE ..ottt ettt e sttt e e e e st e e e e s e e nnaneee s 55
CONCLUSIONS AND RECOMMENDATIONS ...t ee e 55
5.1 CONCIUSIONS. ...ttt e e e e s eemnne e e e e e e e 55
5.2 ReCOMMENALIONS. ... .o 57
REFERENCES ..ottt ettt ettt e s sttt e st e e e e s nbn e e e e e nees 59
Appendix 1: Farm Level Survey Questionaire in South Westernndga......................... 66
Appendix 2: Map of Uganda showing StUdY Ar€a.......... e eeeeeiiiniaiainiieaiaeaeaeaaasanaeanns 73

Vv



APPENAIX 3- RESUILS....ciiiiiiiiiiiiiiii ittt eemeee ettt ettt e eteaeeaeetaeaeeseaseetesbrenaeeeaeeeaeeees 74

Table 1.1:
Table 3.1:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 4.5:
Table 4.6:
Table 4.7:
Table 4.8;

LIST OF TABLES AND FIGURES

Rice Production and Import Volumes oREica and Uganda.............ccccccvvnnnnes 3
Aprior Expectation of Variables in tmefficiency Model....................... 33
Socio- economic Characteristics of UpIRiCe Farmers...........cccceeeeeeeeeeeeeeenn. 34
Input Usage and Service Access in UpRind Production...............cccccceeeee. 38
Per hectare Average Input use in UpRIGE..................cooeeeieiiiiiiiiie e 40
Gender labour profile in upland ricedretion ... 42
Log likelihood Tests for underlying HYPOSIS ...........uuvivviiiiiiiiiiiiiiiiiiiiiemnnes 45
Maximum likelihood estimates of the siastic frontier .............ccccceeeeriis 46.
Elasticity on Input Parameters for Ugl&ICe ............c.covvvviiiiiiiiiiiiiiieees o 48
Frequency Distribution of Technical Ei#ncy of Upland Rice Farmers........... 49

List of Figures

Fig 1.1: Rice Output and Yields Trends in Uganda................eeueveeiiiiieimininienniieneneeeen. 5
Fig 1.2: Rice Acreage Trends in Uganda......ccoccoo oo 5

Vi



AAMP

ADC

MAAIF

MFPED

NAADS

NARO

NERICA

MT

PEAP

PMA

UBOS

WARDA

ABBREVIATIONS AND ACRONYMS

Area based Agriculture modernization progragnm
Agribusiness Development Center
Ministry of Agriculture, Animal Industry anérisheries
Ministry of Finance Planning and Economic Blepment
National Agriculture Advisory Services

National Agricultural Research Organisation

New Rice for Africa

Metric Tonne

Poverty Eradication Action Plan

Plan for Modernisation of Agriculture

Uganda Bureau of Standards

West Africa Rice Development Association

Vii



ABSTRACT

Uganda’s rice demand has been on an increase duer&asing population, urbanization
and changing consumer preferences. The resultiegtdias been increased importation of
rice into the country consequently straining fonegxchange accounts. Insufficiency in the
rice supply is related to the low national avergigdd of 1.5t/ha. New upland rice varieties
that are high yielding have been introduced indbentry to improve national supply, save
wetlands, fight food insecurity and improve inconwsthe rural poor. This study was
conducted in South Western Uganda in the distatBushenyi and Rukungiri. It examined
whether farmers were technically efficient in inpise to generate the required output levels
and the farm specific factors that were affectihgirt technical efficiency. A total of 196
respondents were randomly selected from four modycing sub counties using a sampling
frame generated by the sub county leaders. A @mhiplas production function was fitted
to the data to generate results. Analysis was aplisimed using frontier 4.1 programme.
Results revealed that production of upland riceolved excessive use of labour (1136
person days/ ha) and seeds (154kg/ha) compardaetoetommended rates. It was also
found that technical efficiency of upland producerse below the frontier level averaging
at 61% and the existing output was being achielieough land expansion. Attainment of
primary five education significantly (P=0.076) imped efficiency of farmers. For farm
level technical efficiency of upland rice to impevyield improving and labour saving
technologies need to be introduced notably soichmrg aspects like fertilizers. For labour
saving technologies, use pre or post emergencydiudeb and mechanization of the upland
rice would be a better move in the right directibastly promoting primary education and

specialised extension services that target uplaedwill improve efficiency greatly.
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CHAPTER ONE

INTRODUCTION

1.1 Background

Rice is one of the principle cereals used by theldi®inhabitants. It is an ancient crop
consumed as a staple food by more than half oivitrdd’s population. It is estimated that
rice is utilised by over 4.8 billion people in 1€6untries and is the most important food
crop for over 2.89 billion people in Asia, 40 noli in Africa and over 150.3 million in
Latin America (Biyi, 2005). During the past decanfgerest in research and production has
increased in many countries. The development of apd better varieties is intended to
keep up with the pressure of increasing food demandfrica, the development of high

yielding varieties is intended to address food ¢usigy and increasing urbanization issues.

Among the successes of rice development in Afreimlbeen the release of the New Rice for
Africa (NERICA). It is an upland rice variety withigh yielding characteristics of Asian
species as well as resistant to water stress, pestsdiseases of African environment
(Kijima, et al, 2006). Its yield has been estimated betweerntch$ per hectare for low
fertile soils and 5 tons for high fertile soils (DA, 2001), which is a promising

innovation.

1.2 Rice Production in Uganda

Rice is not an indigenous crop in Uganda but isebed to have been domesticated around

1900 from East Asia (Hyuha et al., 2005). Howebgrmid 1950 and early 1960’s, acreage



designated to rice was still insignificant in theuntry (ADC, 2001). In the 1970’s,
considering the growing importance of rice, goveeninnitiated a large commercial farm at
Kibimba and the smallholder farmer managed scheate®oho and Olweny. These
schemes, however, concentrated on production aflynlmwland paddy rice. This variety of
rice by its nature grows in wetland and other sulgee areas. This, therefore, was not
sustainable in the long run and has overtime fditetheet national rice demands (UBOS,

2005).

In an attempt to save wetlands as well as meeb\tbeaiding goals of fighting poverty and
improve food security, government and other ruralaiopment agencies involved in
poverty eradication have actively promoted the NRiwe for Africa (NERICA) series which

are upland varieties.

In Uganda, NERICA was released in 2002 by Natidkgricultural Research Organisation
(NARO), and many agencies popularised it througmalestration, trainings and provision
of seed credit (credit support). Among the agensiexe the Vice President Initiative (VPI),
National Agricultural Advisory Services (NAADS), @n Area based Agriculture
Modernisation Program (AAMP) which have widely prated it throughout the country as
an in- kind seed credit (seed credit support) evieere rice production had never existed. In
this promotion strategy, seed is given to farmehns are then expected to pay back the seed

and any other inputs after harvesting (Kijietaal, 2006).

The variety being promoted is in the range of NERIC— 18. These series of upland rice

do better than the existing varieties both in pmad relatively high fertile soils (WARDA,



2001). Due to the mentioned attributes, it has loscribed as a promising technology to

address food shortage in the Sub — Saharan AKigiang et al, 2006).

The above scenario presents increasing importaingeeocrop in the country. In 2003, the
total national supply stood at 141,925 Mt while @stic production only contributed

93,000Mt (UBOS, 2005a, WARDA, 2005). This thereforplies that the country meets its
rice demand from imports especially from Asia (HguB006). Table 1.1 shows production

and import figures for rice in Uganda and the océdtast Africa.

Table 1.1: Rice Production and Import Volumes of EAfrica and Uganda

Year 1961-70 1971- 84 1981-1990  1991-2000 2003

East Africa

Yearly average 10,558,818 1,390,590 1,542,777 1,716,739 1,705,50
production

(MT)

Annual average 67,378 172,116 356,840 293,765 737,616
import (MT)

Uganda

Yearly average 41,981 17,831 19,800 57,600 93,000
production

(MT)

Annual average 6,360 4,885 5,160 10,881 48,925
import (MT)

Source: WARDA, 2005

Tablel.1l indicates an increasing supply deficithbmt the country and the East Africa
region. This implies that consumption in this regis out pacing production which calls for
attention either through improved production tegaes and strive to attain self sufficiency
or meet the deficits through importation. The secoption, however, is not viable in the
long run considering the fact that foreign exchaisgiémited in most developing countries

that depend on importing other essential commadiii® drugs and capital goods.
3



The high consumption levels in the country and rst of Africa has been attributed to
changing life style and consumer preferences ad &l increasing population and

urbanization ( Nwanzet al, 2006; Norman and Otoo, 2002).

To address issues of increasing rice demand, gowarhof Uganda has stepped up efforts
to increase production in the country by extengiy@bmoting upland rice. There are signs
of payoff for the efforts of government and otheivate engagement. In three years of
introduction, area planted to upland rice is esttido be over 10,000 ha (Nwaneeal,

2006) and total rice area and output in the couimcyeased by 10% and 26% in 2005,

respectively (UBOS, 2006).

Though there has been an unprecedented increaséivated area and output, yield has not
significantly changed at national level. Figure$ &nd 1.2 shows the variation in output,
yield and area for rice in Uganda since 1990. dusth be noted that the results represent

both lowland and upland rice since there is nogtjsagated data for individual variety.



Fig 1.1 Rice output and yield trends in Uganda
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Figl.2 Rice acreage trends in Uganda
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Rice output and hectarage has been increasingtiovemwnhile yield has remained constant
as observed in figure 1.1 and 1.2. This therefaiges an important question whether the
increased promotion of upland rice will be susthiean the long run since increased output

is probably achieved through land expansion.

To understand the above question, farm level regouse need to be understood as well as
factors hindering realization of desired outputelevn rice production. This study therefore
seeks to identify factors that are influencing techl efficiencies of upland rice in South

Western Uganda.

1.3 Problem Statement

Uganda, like most other African countries is a ingtorter of rice, for instance, a total of
48,925 mt were imported in 2003 representing aevaluUS$ 13m (WARDA, 2005). The
increasing demand is largely related to increapmgulation and urbanization (Kijinet al,

2006).

Rice production in the country has always beenaduwut in fragile ecosystems of swamps
and marshy areas of Eastern and Northern partsgahdla (ADC, 2001). Production in
these areas was never adequate to cover the imgegmp of rice demand in the country. To
reduce the deficit, government supported NERICAdpotion across the country even
where it had never existed. This promotion is magdne through demonstrations, trainings
and provision of seed credit support to some fasmEnis is expected to act as an incentive
for adopting and improving on national rice suppie overriding objective for this is to
address challenges of food insecurity, poverty @mslistainable paddy production (Kijima

et al, 2006).



Despite the widespread promotion, national ricdédyleas not changed significantly in the
last 10 years and has stagnated at about 1.5tB@%J2005a). Even at farm level, farmers
have not managed to produce more than half ofakearch station reported yield of 5t/ha.
The current upland rice yields at farm level arénested at 2.46t/ha compared to the
potential of 5t/ha (Kijimaet al, 2006). The ever increasing national output canetfore be

attributed to land expansion (Hyuha, 2006). Thisassustainable in the long run and might

not improve rice sufficiency levels of the country.

To understand how the status quo can be improvadies that determine farmers related
constraints in production need to be identifiedwidwer, few studies have been conducted
in the rice sector and specifically to determinghtecal efficiency of upland rice farmers in
Uganda. Two studies have looked at economic evahlualf rice (Kijimaet al, 2006 and
Ssenteza, 1993) and most recently, Hyuha (200&nsively studied efficiency of rice
farmers in the East and Northern parts of the eguithis latter study looked at lowland
paddy rice and recommended further analysis ircieffcy of upland rice. This study

investigated technical efficiency of upland ricegucers in South Western Uganda.

1.4  Objective of the Study

The overall objective is to examine the techniditiency of upland rice farmers in South

Western Uganda.

1.4.1 Specific Objectives

» To characterise input use levels of upland ricen&as in South Western Uganda
* To determine the technical efficiency of uplancrdarmers.
* To determine the farm specific factors influenciaghnical efficiency levels of upland

rice farmers.



15 Hypothesis

» Upland rice farmers are not producing alonggtaeluction frontier.

» Farm and farmer characteristics do not influeriieiency levels of upland rice farmers.

1.6  Significance of the Study

Rice production in Uganda is mainly for cash geti@na(WARDA, 2005); therefore
increasing production should improve incomes ad a®lfood security of the rural poor.
There exist deficit in rice demands in the couratngl the East African region which should

provide an incentive to increased efficient producdf rice in the country.

Production levels are not yet as desired despite itlvolvement of lead agencies in
promoting and popularizing the NERICA variety. Farsihave responded to rice demand
by opening up more land. Land allocated to rice ihaseased from 39,000 ha in 1990 to

93,000 ha in 2004, however with minimum improvemantields (UBOS, 2005a).

The current national yield stand atl1.5t/ha whicfardbelow the potential of 5t/ha (Kijinmet
al., 2006). This implies that if resources are fudiyployed and farm factors addressed,
yield can be substantially improved to addresssthert supply. This can be achieved by

understanding farmer factors that constrain pradoand hence technical efficiency.

The study therefore intends to characterise inmat, determine technical efficiency and
establish factors that are affecting upland rigenfas in South Western Uganda. Increasing
output will help the country reduce importation andrease on national supply of rice. At
household level, increased output will ensure impdofood security as well as incomes

since rice is mainly grown as cash crop in UgaMiaRDA, 2005).



It can be deduced that not so many efficiency stitiave been conducted in Uganda let
alone on rice as a crop. Only one study (HyuhapR(fas extensively studied efficiency in
rice and recommended further examination of upland efficiency in Uganda. Most
studies therefore are broad in nature and not fpegiupland rice, which thus calls for a
study to consider technical efficiency of uplangkriThis study considers the South Western
part of the country but result can easily be exiltaied considering the fact that upland rice

is becoming an important commaodity in the country.



LITERATURE REVIEW

2.1 Introduction

This section presents relevant literature on texdirgfficiency and describes studies that are
related to the study and the theory upon whick hiased. The final section outlines factors

that affect technical efficiency.

2.2 Efficiency in Production

Efficiency, as defined by the pioneering work ofried (1957), is the ability to produce at a
given level of output at lowest cost. He proposedivésion of this concept into technical
and allocative efficiency. Technical efficiency ftlse ability of the farm to produce a
maximum level of output given a similar level ofoduction inputs. Allocative or price
efficiency is the extent to which farmers equate tharginal value product of a factor of

production to its price.

It is possible to have either technical or allogatefficiency without having economic
efficiency. Therefore economic efficiency combirtee two concepts. It is achieved when
the producer combines resource in the least coribimdo generate maximum output
(technical) as well as ensuring least cost to abtaximum revenue (allocative). This study
proceeds to examine technical efficiency compor@nupland rice in South Western

Uganda in the context of above definition.

10



2.3 Technical Efficiency

This is the engineering concept for measuring perémce of the system given the available
resources. Technical efficiency is associated Wghavioural objectives of maximization of
output (Battese and Coelli, 1995). However, thizdpiction objective cannot be carried out
in isolation since a farm can be considered ascana@nic unit with scarce resources. When
a producer with the aim of maximizing profit makafocation mistakes that result in

inefficiency is considered allocatively inefficiefumbhakar, 1994).

According to Esparon and Sturgess (1989), techraffadiency deals with efficiency in
relation to factor- product transformation. A fatmbe called technically efficient has to
produce at the frontier or “best” level. Howevdistis not always the case due to random
factors such as bad weather, animal destructioh @nférm specific factors which lead to
producing below the expected frontier (Battese @nélli, 1995). Efficiency measurement
therefore attempts to identify those factors thrat farm specific which hinder production

along the frontier.

The above proposition sounds like technical efficie is similar to productivity
measurement since the former is concerned withtirguiput transformation. This however
is not the case since efficiency goes beyond etialudased on average production to one
that is based on best performing among a givengoae(Battese and Coelli, 1995).
Secondly, efficiency measurement provides an oppdyt to separate production effects
from managerial weakness ( Ogundari and Ojoo, 2004%¥ study, therefore, proceeded to

measure technical efficiency given its benefitsrqueductivity measurement.

11



2.4  Theoretical Framework

In economic theory, a production function is ddsedi in terms of maximum output that can
be produced from a specified set of inputs, giJen éxisting technology available to the
farm (Battese, 1992). When the farm produces at kst production frontier, it is

considered efficient.

Therefore a farmer is assumed to maximise the gygmbduced from the given inputs. The
most common assumption is that the goal of theuywrexd is profit maximisation, however,
Debertin (1992), believes the objectives and goalhe producer are intertwined with his/
her psychological makeup. Therefore this study mssuthat producers aim at maximising

output subject to existing constraints.

Technical efficiency is achieved when a high leMebutput is realized given a similar level
of inputs. It is therefore concerned with the efficy of the input to output transformation.
In other words the production function which traceg the maximum quantities of inputs
under a given technology. The main function of tt@shnical efficiency research is to

understand factors that shift production functipmvards (Esparon and Sturgess, 1989).

2.5  Technical Efficiency Measurement

The pioneer work on efficiency was begun by Fariell1957 to which the present
estimation method originated. Over time, estimatidrproduction frontier has tended to
follow along two general paths; the full frontiehere all observations are assumed to be
along or below the frontier and the deviation frtra frontier considered being inefficient.
The other path has been the stochastic frontiemason where the deviation from the

frontier is attributed to the random componente@fhg measurement error and statistical
12



noise and an inefficiency component (Ogundele akar@va, 2006).

The estimation of full frontier has been based @hee non parametric approach where
technical efficiency is estimated by solving theelr programming for each individual

farm/firm or through parametric approach where eéeémation is by statistical techniques.
Under the parametric approach, there are two methachely; deterministic and stochastic
frontier method. The deterministic method just like non parametric approach envelops all
of the data of the firm data from above ( Neffal, 1994). The major drawback of these
methods that forces all outputs to a frontier esd$knsitivity to outliers which, if large distort

efficiency measurements ( Ogundele and Okoruwa 006

The stochastic parametric method however incotpsrine random error of the regression.
The random error therefore captures the effechohportant left out variables and errors of
dependent variables as well as the farm specifeffiaiencies. It is because of this
decomposition of error that makes this method tfregion superior to others. It provides
the farm efficiency estimates with much lower vhility than any other method due to the
said decomposition (Nefét al, 1994). What should have been its major weakmsss
opposed to non parametric measurements was itgitypab construct different frontier for
every observation (Ne#t al, 1994, Ogundele and Okoruwa, 2006). However \lais later
overcome by measuring the mean of the conditiorsttiloution of inefficiency () given
the random error &) ( Jondrowet al, 1982). The weakness of the stochastic measutemen
however, is pointed out by Nedt al, (1994) who stated thus “while the ability of@tastic
frontier to incorporate random disturbance termadoount for events beyond management’s
control is appealing, the need to use an estintateeasure inefficiency may result in very

similar farm efficiency estimates”. But according $everal studies that have used this

13



method, this problem seems not to occur. This sthdgefore will use the stochastic frontier
method to analyse the technical efficiency of faismiea South Western Uganda due to its

stated advantages.

Production function estimation has been critisedrécent times that it results into
simultaneous equation bias (Akinwumi and Kouakd97) leading to wrong conclusions.
In such cases, estimation technical efficiency giggmoduct and input prices has been
advocated. However, Neéft al, (1994), contends that prices in a given regimnaways
homogeneous and uniform across farms. As suchfetdifices in efficiency measures are
likely to reflect quantity, not price differenceft. is because of the above proposition that
this study adopted production function analysise$timation technical efficiency and not

allocative efficiency.

2.6 Factors Determining Efficiency in Production

A number of studies have been carried out to deterrfactors that influence efficiency of
farmers especially on rice. Farrel's (1957) pionaerk on production efficiency that
assumed constant returns to scale has been undgrfggher improvements to increase the
power of estimation (Ogundele and Okoruwa, 2006)tHer modification of measurement

went on to include other factors that were presutaedfect efficiency.

Lau and Yotopolous (1971) estimated a profit fiorctto determine differences in
efficiency between large and small farms in Indiad gound an inverse relationship.
Kalirajan (1981) used a normalized profit functiorestimating the economic efficiency of
farmers growing high yielding irrigated rice in indHe compared large and small groups

and concluded that there was no significant diffeesbetween the groups. This implied that

14



when small farmers are accessed with inputs theporel the same way to economic
opportunities as large farmers. However, he caatiothat this is only possible when
institutions ensure equal access to these inptizugh the institutions themselves may not

solve the problem due to influence peddling of wdlials (Kumbhakar, 1994).

Mubarik et al, 1989, using an ordinary least squares estimatefit gfficiency among
Basamati rice growers in Pakistan. They found tha&re was general inefficiency of
between 5 - 87% and socio-economic factors like shbald education, non farm
employment and credit constraint and institutiooahstraint affected farm efficiency.
Institutional constraints identified were late dely of fertilizers and thus late planting
which impact on technical efficiency of farmers.igFmethod adopted a stochastic frontier
approach for efficiency analysis which accounts fandom and farm specific errors,
however, the current study did not consider ingtihal factors because they are sometimes

elusive (Kirsten and Vink, 2006).

In their study of relative efficiency of women angn as farm managers in Cote D’ Ivoire,
using a normalized profit function, Akinwumi and k&akou, (1997), found that they both

had similar capabilities in farm management givguat opportunities. They also found out
that capital and land factors in rice productionravénighly inelastic (0.04 and 0.2,

respectively). The results have a strong messaggamdan upland rice farmers especially
as regard to capital (seed) that is being extetaléamers. It seems to imply that provision
of such inputs has little impact on output. Thigdst therefore also seeks to find whether

such inputs to farmers provide an incentive to meprupland production efficiencies.

Kumbhakar and Bhattacharyya, (1992), used a Cohlg2e by adopting a restricted profit

function in estimation of price distortions andaese use efficiency in India. They found
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that efficiency estimation based on market pricas wot adequate because of existence of
price distortions leading to imperfect markets afidcative inefficiency. They contended
that opportunity cost of resources is not alwayBeceed by market prices and the
estimations based on such prices are bound totdeadong conclusions. As such, it can be
said that prices may not lead to significant défezes in estimation since they may be
uniform in a given location (Nefet al, 1994). The current study will concentrate on
technical efficiency of upland rice farmers becaitsgives a representation of farmer

practices.

The presence of government support or incentive afgct efficiency of farmers in one
way or the other. Zaibedt al (1999), studying on efficiency of government supga
horticulture in Oman using both the stochastic pobidn function (SPF) and Data
envelopment analysis (DEA), found out that the petage of efficiency was as low as 17%
while using SPF and 46% with DEA. This study onhalgsed technical efficiency and it
dealt with a situation where the support was cmasng. It therefore gives little room for
comparison. The two methods used on the same datavier give different outcomes
which makes it inconclusive. The current study aislb model for seed credit incentives
and will only use SPF because it has been foungrdduce consistent results over other

methods (Neftt al.,1994).

Kumbhakar, (1994), estimated technical efficien€yBengal farmers and found that best
farmers were only efficient to a level of 85.8% ahdt the majority of farmers were under
users of exogenous inputs such as fertilizer, séddsunder use of resources was related to
distortion of markets resulting from government ulegions. This study apart from

mentioning the effects of distortions did not iratee the percentage of inefficiency that is
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attributed to state regulations probably becausast beyond the scope of that study.

2.7 Factors influencing technical efficiency measaments

Hyuha (2006) estimated a translog profit functiordetermine the profit efficiency of rice
farmers in Uganda. The study revealed wide vamaitioefficiency of between 2 and 100 %
and the mean of 66%. This study also found thateame in profit would be achieved
through increased expansion of land, a factorrtret not be sustainable. Use of virgin land

for increased output could a sign of the need &fedilizers.

Ogundele and Okoruwa (2006) estimated a stochaistdauction frontier (SPF) to determine
the technical efficiency differential in rice praztion in Nigeria. They found that farmers
cultivating traditional rice and improved varietssared relatively the same socio-economic
characteristics except for farming experience &ednumber of extension visits. In terms of
efficiency, the distribution was highly skewed wiber 75% and 60% of the farmers having
their technical efficiency above 90% in the tramhtl and improved technology groups,
respectively. The results were never conclusiveichviivas attributed to variety mix up.
Ogundari and Ojo (2005) estimated a stochastic ymto@h function in mixed crop food
production in Nigeria. They found that farmers w8ge% efficient and that age and farming

experience contributed to overall technical efficie

Sharma and Leung (2000), used also stochastic gtiodufrontier (SPF) to estimate the
technical efficiency of carp production and comparextensive and semi- intensive
producers in India. They found that extensive poedsi were inefficient at 0.658 compared

to semi- intensive producers at 0.805.
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Obwona (2000), estimated a translog productiontfando determine technical efficiency
differential between small and medium scale tobdeecmers in Uganda using the SPF.
Results showed that credit accessibility, extensemice access and farm assets contributed
positively to technical efficiency. The differencbstween farmer groups were explained

with socio-economic and demographic factors.
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CHAPTER THREE
METHODOLOGY

3.1 Introduction

This chapter presents information about the studw,adata and describes variables that
were captured for empirical work. It also contathe® empirical models and expected

behaviour of included variable

3.2  Study Area, Data and Sources

3.2.1 Description of the Study Area

Data for this study were collected from two didgsiof Bushenyi and Rukungiri in South
Western region of Uganda (appendix 2) in the peabdvarch to April, 2007. South
Western region comprises six districts (AppendixtBat is; Bushenyi, Kabale, Kanungu,
Kisoro, Mbarara, Ntungamo and Rukungiri (Distrieinkbook, 2005). Of the six districts,
three grow upland rice and these are, BushenyiuKgim and Rukungiri. For this study, two
(Bushenyi and Rukungiri) were chosen. These distriepresent areas where upland rice is
relatively new which would eliminate possibilitiesf variety mix up resulting in

inconclusive outcomes as the case of Nigeria (Ogienaihd Okoruwa, 2006).

The South Western region represents an area offisggrt agricultural potential since it
receives high rainfall precipitation except for somarts of Mbarara and Ntungamo. A

section of the region lies within the Western vidtley which has fertile young alluvial soils.

Bushenyi district covers an area of approximaté@92Knf with a population of 723,427
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people. It has five counties of Buhweju, BunyarumiguRuhinda, Igara and Sheema.
Because of the high population and land scarcitg s grown only in two counties of
Bunyarunguru and Ruhinda which are considered t@ maore land for expansion. In the
two counties, four sub counties grow rice and thkyie within the rift valley. Therefore,

the reason for this choice could be related toawd weather in the rift valley. The four sub
counties include Kiyanga and Kanyabwanga in Ruhimdainty and Katerera and
Kichwamba in Bunyarunguru county. One sub countg warposively selected from each
county based on the fact that they are the maia pi@ducers in the district (District

Agriculture Office).

Rukungiri district covers an area of 1,525Kmith a population of 308,696 persons. It
comprise of two counties of Rubaabo and RujumbRiee is produced only in Rujumbura
county. This county comprises of five sub counges only two of them produce rice.
These include, Bwambara and Bugangari, howeverrdicy to the District agriculture

officer, Bugangari produces negligible quantitieghis study therefore only selected

Bwambara Sub county in Rukungiri district.

Bushenyi and Rukungiri districts were selected bseaipland rice production has been part
of the farming system of these districts even leefine introduction of NERICA (ADC,
2001) and they have projects like NAADS, AAMP, \Wlerating and supporting NERICA
production. These districts produce a wide rangera@ps that include; bananas, tea, coffee,
and annual crops like beans, maize, sorghum amd @attle are also a major economic
activity in the region and indigenous breeds amedpminant. The wide range of crops
produced mean that the area consist mainly mixed farmers, a factor that may present

challenges for upland rice production since iaisdur intensive (Suyangt al, 2005)
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3.2.2 Sampling Procedure and Sample Size

The study followed a two-stage sampling technigliee first stage involved purposive
selection of the two districts. Within each didtricice producing sub-counties were
purposively selected basing on their productioreptal. In Bushenyi, two sub counties
were purposively selected out of four while in Rogiri one was purposively selected out
of two. At the sub county level, three parishesdtemns) were randomly selected from each
sub county. The area leadership especially aguiltofficer and chairpersons of

community projects supporting rice were consulteddénerate sampling frame.

However, in Katerera, the sampling frame was ngvesent, so selection was random in
each parish. In each parish, 25 farmers were ralydeslected making a total of 75 farmers
in each sub county. Overall, 225 respondents welected and interviewed for this study.
However, 29 respondents were not considered fdiysinsbecause they did not engage in

production in the main season of 2006, leavingiin@ber of respondents at 196.

3.2.3 Data Sources and Collection

Upland rice is grown following the two rain patterreceived in a year for this region. The
first season covers the period of March- June d&edsecond from August — December
(main season). Because this crop requires a caabigeamount of rainfall, most farmers in

the study area produced rice in the main seas@wugfist — December since it has a longer
rainy period, of the 225 respondents, 196 produdedng the main season, while 29

produced only in first season and thus were elitethdrom the analysis. The final analysis
considered farmers that produced during the seseadon that commenced from August to

December 2006.
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Primary data were collected from the field usingemi structured questionnaire with
household as sampling unit. Both quantitative amalitative data were collected for the last
farming year (2006). From the field, information twtal rice output, inputs like seed,
chemicals, labour, and their prices (costs) wetkected. Also socio-economic factors like
extension contact, access of credit, age, incomgsdhold size and sex disaggregated data
costs were collected for analysis. Prices and aostfactors of production were not utilised
because the interest of this study was to looleétrtical efficiency which utilizes physical
quantities. Fertilizer and herbicide use were viémjited as such were left out in the

analysis.

A well thought out questionnaire (Appendix 1) wasigned to obtain crucial information

about upland rice and specifically to address thjeatives and hypothesis of the study. The
research instrument had both closed and open eqdestions that provided necessary
checks to ensure correct answers were returned. résgarch assistants that had attained
education at degree level were employed in datkeat@n and the researcher supervised

and collected data.

3.2.4 Data Reliability and Validity

The research assistants were trained in data toletechniques as well as making them
involved in pre-testing the study instrument. Rpl@ys was used to emphasise the point to
the assistants and how they should behave duritagadéiection. They were taken through

the do’s and don’ts of data collection and then en@adpractice in the pre-testing.

The research instrument was pre-tested in Kate3ataCounty to ensure its validity and

reliability. Questions that appeared redundant mmsplaced were removed and those that
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the researcher felt were left out due to oversigbte included. The instrument had a

number of probing questions to ensure consistehttyeanformation received.

After data collection, field editing was done toech out response errors and if possible
corrected before leaving a given location. Dataenamtered in the Statistical package for
social science (SPSS) to obtain descriptive ancessery transformation such as log
linearization conducted. Variables needed for &fficy measurement were then transferred

from SPSS to Frontier 4.1c programme for analysis

3.3 Analytical Approach

3.3.1 Model Specification

The study followed Battese (1992) and Battese andlliC(1995) models to specify a
stochastic frontier production function. The statita frontier model was originally
proposed independently by Aignet al, (1977) and Meeusen and Van dar Broeck (1977)

and it is specified as follows;

Y, = F(X;B)EXPY, —U ) erceecieeeeeeecee e i)
i=1,2...n

Where Y = is the output of thé"ifarm, X is the Kx 1 vector of the input quantities, f(X,
B) is an appropriate production function like Cobbuglas or Translogp is the coefficient
vector of X, V; is the random error having zero mean (associatddrandom factors like
measurement error, weather, animal destructionunder the control of farmers’ control.
U; is a one sided error term called the inefficienElye two components of;\and U are

assumed to be independently distributedistthe non- negative random variables which are
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assumed to be identically independently distribwigt half or normal truncations in mean

and variancé?, U, ~ N(,5%).

The inefficiency (1) determinant function is as specified below,

Where Ris the vector of factors affecting the efficiedeyel,y is the vector of parameters,

and w is the error term. Early studies estimated equodtiand 2 using a two step procedure
(Pitt and Lee, 1981, Kalirajan, 1981), howeverstmethod has been criticized that it
violates the assumptions of error term (Ogundelk @koruwa, 2006). The common and
widely used procedure is to estimate both equatiore single stage procedure using the

frontier programme (Battese and Coelli, 1995).

Selection of the functional form to represent théacdand the distributional term of the error
depends on imposition of restrictions (Coelli, 199209 likelihood test are conducted to
select the appropriatness of the model to reprabentlata. The Null hypothesis forms the
restricted version and alternative is the unrestidorm, the results are compared with

critical values (Kodde and Palm, 1996).
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Following Jondrow et al, (1982) technical inefficiency (TI) for individuafarms
(observation) is given by the expected value ¢f(ikefficiency) conditional on = (V;- Uj)

this is defined by;

T|=E(ﬂj=JUUV( flgA/o) —ﬂj ................................................................. (3)

£ o \1-F(gAlo) o

Where E is the expectation operator, f(.) and Fafe the standard normal density and

U , . A , o
distribution functions, respectively evaluated’t . While o2 =2 +g,2and A =24, U
o o,

represent the inefficiency term associated withegifarmer ande; is the error term

associated with both random and farm specific iciefficies

Technical efficiency of a given farm is defineda® the ratio of observed output; Yo the
corresponding frontier output (Vi using the available technology and so the teethnic

efficiency of the farm is denoted by;

TE=1
Yi

_t(X;;B)exdV, -U,)
f(xi ;B)eXpVi

For technical efficiency to occur exp ¥ 1 and Y= 0 since exp (0) = 1. Thus TE has values
that range between 0 and 1, with 1 defining effiti@rms and O inefficiency. It should be

noted that the larger thg,lhe less the technical efficient the farmer.
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The econometric specification of the study folloneedCobb- Douglas type of production
given its statistical edge (section 4.4) and wigpligation in measurement of farm
efficiency both in developed and developing cowstriThe test statistic conducted preferred
it against a translog. For upland rice farmergha study area, the specification of the

function was as follows.

lnYij =InB, + B In xlij +5,In xzij + B;In x3ij +4,In x4ij

The subscripts i and j refer to tiefarmer and" observation respectively, while
Y;; = Total farm output of upland rice (Kg)

X1 = total land owned (ha)

X2 = land area under upland rice (ha)

X3 = labour used for upland rice production (persaysi

X4 = quantity of seed planted (Kg)

Vj = random error term with normal distribution N )

Uj = a non- negative random variable called technigafficiency associated with the

farmer.
In = the natural logarithm

o — P1 = coefficients to be estimated
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Estimation of equation 4 was accomplished by Maximiikelihood method in Frontier 4.1
(Coelli, 1996). The outcome of equation 4 contdims error term Ywhich is regressed
against specified farm factor to determine thefie@fon overall performance or efficiency.
The programme (frontier 4.1), however, accomplisties described procedure in a single

step.

The inefficiency term ( U) measured by the mode of half normal distributi@re assumed
(given the statistical advantage, section 4.4) fnKhakar and Heshmati (1995); Ogundele
and Okoruwa (2006) to be a function of socio- ecoiccspecified in the inefficiency model

below;

Ui =¥ + iRy + Ry + V3R +VuRy +VsRey + VeRey + Vo Ry (6)
Where

Uj = the inefficiency term

R: = number of years spent schooling

R, = number of extension contacts per season

Rs; = household size

R4 = farming experience (upland rice only)

Rs = age of the farmer

Res = seed credit support dummy with 1 for supportedier and 0 otherwise

R; = group/ association membership dummy with 1 wheergarmer is member and 0
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otherwise

vo-7= estimated inefficiency model coeficients

The frontier efficiency model (equation 4) and thefficiency model (5) were estimated
jointly by maximum likelihood. This was achieved the software programme frontier 4.1
developed by Coelli (1996). This programme usdsreet step estimation method to obtain
the maximum likelihood estimates. First, unbiasetingates of thep parameters are
obtained through ordinary least squares (OLS). 1&#go a two phase grid search pf
(gamma) is conducted with set to the OLS estimates and other parameterat sero.

Lastly an interactive procedure to obtain maximikelihood estimates is done.

3.4 Rational for Inclusion of Variables in the Frantier and Inefficiency Models

3.4.1 Frontier Model

Variables in this model relates to input- outpuansformation. Therefore, they are
considered for inclusion if they contribute towagp®duction of output. Inputs like seed,
labour and land area have been used by a numbtectuiical efficiency studies (Ogundele
and Okoruwa, 2006, Ougandari and Ojoo, 2005). Bhisly considered farm size (land
owned), land allocated to rice, labour employediptand rice production and the quantity
of seed planted. Use of other critical inputs liketilizers and herbicides were minimally
used as such they were not considered for inclugsianodeling. Proper use of available

inputs determines the efficiency of a given farm.

The relationship between farm size and efficienay hot been conclusive in recent times. A

number of other studies have reported an invelsgéiorship (Yotopolous and Lau, 1972,
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Kalirajan, 1982). However, some studies have repo# direct relationship (Antonio and
Carlos, 2004 and Townsend et al., 1998). Consideha small land plots that are said to be

less than 2 hectares ( MAAIF and MFPED,2000), shisly assumed a positive relationship.

Farm size variable was constructed by aggregatihgraductive land available to the

farmer both under livestock and crop productiomilgir to Helfard and Edward (2004), and
the aggregate converted into hectares. Some stu@igendele and Okoruwa (2006),
considered farm size as total area under rice, herythis study differs by considering total
land utilized to represent this variable given faet that in developing countries, farmers
engage in mixed cropping as a way of reducingarsk uncertainity (Ellis, 2003). Therefore

consideration of farm size as single crop area tiegid to wrong conclusion.

Area cultivated to rice is related to farm size. aiha farmer has a large land area under
rice, the more output is expected to harvest. tnrdtent study of Hyuha (2006), it was
observed that to increase rice profitability, farebad to increase land holdings under rice

to increase output. This variable was also measuarbdctares allocated to rice.

The amount of seed planted in a given area is itapbrto attain desired output. This
therefore requires that recommended quantitiesldrgqnl with the recommended practices
if the farmer is to achieve the desired efficieacienportance of certified seed production is
recognized as key to increased yields, howeveliceaeviews by Crawforet al, (2003),

show that there is minimal use of these inputsuh Saharan Africa. For upland rice, there
are development agencies that provide quality seesome farmer, hence the factor is
considered to be positively related to efficien€ihe variable is measured in kilograms of

seed planted.
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Rice is considered a labour intensive crop, (Swyattal, 2005) and therefore energy
demanding (Ogundele and Okoruwa, 2006). Farmers arkoyoung and energetic are
expected to engage in this enterprise. Where theemnare not involved, it is expected they
would engage hired labour. Thus to achieve desiedlts, farmers have to engage labour
timely to ensure they do not lose yield due to gedaaccomplishment of crucial activities

such as planting and weeding.

Measurement of labour variable follows Helfad amtivgrd (2004), by considering men and
women in provision of equal amount of labour asgl@s they work for six hours a day.
Children under 14 years were considered to prokaleof what adults provide as long they
work for the same amount of time. The unit of measient was man day (Person day), if a
man or woman worked for six or more hours and hwdh day if the child under 14 years
worked the same time in the rice field. Adding tbtal from the three categories gave the

total labour units utilized in rice production.

3.4.2 Inefficiency Model

Measurement of farm specific technical efficiensybased on deviations of realized output
from the frontier output. The observed deviatiorsf the frontier production are assumed
to result from farm specific factors which are miedein equation 6 (Coelli, 1996). For this

study, the following factors that were consideredrtfluence inefficiency among upland

rice farmers; education of the household head ¢yefischooling), rice experience (years),
Household size, access to extension education duwithyaccessing farmer taking on one
and zero otherwise, access to credit dummy witlessing farmers taking on one and zero
otherwise and membership to farmer groups dummly miémber taking on one and zero

otherwise.
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Education of an individual plays a significant rateimproving efficiency of farmers by
aiding adoption of requisite technologies and asiatythem. Well educated households are
expected to make rational decisions that improfieieficy. The factor has been studied and
more often incorporated in empirical work (Lockhestdal, 1980). Measurement of the
variable follows Ogundele and Okoruwa, (2006), litza(2005), by considering the years
of continuous education. The expected sign in imlato the inefficiency model was

negative.

Farming in most developing countries involves aigigant degree of risk and uncertainty
(Ellis, 2005). Therefore, one’s experience in dogngiven activity contributes towards risk
reduction. The longer a person stays on the job, libtter that person becomes in
management and decision making. Ogundari and Qjo05), found a negative relationship
between experience of mixed croppers and ineffagierThe expected sign for rice farming

experience is negative.

Rice growing is an energy demanding enterprisethérefore requires vigour and
determination on the part of the farmer. This reggiyouth or mid aged people to engage in
its production. Kibaara (2005), studying on techhiefficiency of maize farmers found a
positive relationship with age, however, it was significant. Ogundari and Ojoo (2005),
studying efficiency of mixed croppers in Nigerisguhd a significant relationship of
technical efficiency and age. The rational for thsiable is that it sums up the effect of
physical strength that may be needed to carryioatproduction which is considered labour
intensive (Suyantet al, 2005). Age is measured in years for the decismakers in the

household and the expected sign here is negative.

The labour demand in rice production implies thas ieither provided by the household or
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obtained on the market. Where wages are high ofattmeer is poor, that farmer resorts to
family labour in the household. Therefore househsizk plays a significant role in

determining rice production through provision obdar. Ogundele and Okoruwa (2006),
found a negative relationship of technical inefircty among rice farmers in Nigeria. The
expected sign for this study also is negative. Maisable was measured in terms of the

number of people staying in a household.

Access to extension education plays a big rolesterthining accessibility of recommended
agricultural practices. Applying recommended piagi would significantly improve
efficiency of rice production. Rahman (2003), siandy on profit efficiency among
Bangladesh farmers found weak negative relationshigxtension and inefficiency. While
Lockheed, et al. (1980), reviewing other efficiensudies found significant negative
relationship with extension education. The expedigph is negative for this study. The
variable was measured as a dummy, where 1 repegsantarmer who has had extension

contact in the previous year on upland rice aratierwise.

Where inputs are missing in rural areas due tocttral or institutional constraints,
provision of seed credit improves access of cedifinputs. The seed credit that is being
provided in Uganda has been said to increase odtasloption of upland rice because it
enables the resource poor to have access to impangauts (Kijimaet al, 2006). Credit
availability therefore is considered to influenasiively efficiency of farmers by providing
them with quality seed and if possible in requirgdantities. Slow rates of credit
availability were found to restrict the level ofodiuction and growth of rice producers in
Vietnam (Kompas, 2002). This variable was measared dummy by taking on 1 where a

farmer has accessed the seed credit in the seadsom$deration and 0, otherwise and the
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expected sign was negative in relation to inefficie

Lastly, belonging to an association can be saidetluce risks that are always associated
with agriculture especially in rural areas. Thishis pooling resource to access inputs and
help in marketing of output. In some areas, gropquwide labour to fellow farmers such
that activities can be timely done. Being a memtherefore provides an incentive to
produce efficiently. Belonging to cooperative asatbon have been reported to improve on
efficiency in Brazil (Helfard and Edward, 2004). hérefore the expected sign on this

variable was negative.

Table 3.1: A Prior Expectation of Variables in thelnefficiency Model

Variable Expected sign

Education level -
Extension contact -
Household size -
Farming experience (rice) -
Age -
Seed credit support -

Membership to associations -

All the above socio-economic factors were expedtetiave a negative sign against the

inefficiency term.
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CHAPTER FOUR

RESULTS AND DISCUSION

4.1 Introduction

This chapter presents a detailed account of reBualts the study. This section also describes
results for each objective, hypothesis testingtactnical efficiency estimates. The last part

presents results for factors influencing technetftiency of upland rice farmers.

4.2 Socio- economic Factors of Upland Rice Farmers

A number of socio-economic factors were considdogdthis study. They included age,
education level, household size, general farmingeggnce and rice farming experience

(Table 4.1).

Table 4.1: Socio- economic Characteristics of UplahRice Farmers

Variable Mean ( n=196) Standard deviation
Age ( years) 39.2 0.87

Education (years of schooling) 5 0.22

Household size 7 0.25

Farming experience 19.6 0.86

Rice farming experience 4.4 0.23

Source; study survey data, 2007
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Rice production activities such as land openindtiif@tion) weeding and spraying requires
energy and strength. These activities thereforaireqouthful vigour and strength to carry
out. According to Ogundele and Okoruwa, (2006), pheductive age group lies between
20- 40 which is the early youth hood and prime &ifea person. For this study the average
age was 39.2 and therefore can be considered stilbenergetic to carryout with rice
labour demands. Else where, Ogundari and Ojoo,52d0und the average age among
mixed crop farmers in Nigeria to be 42 and it digantly influenced technical efficiency of

these farmers.

Education of the farmer plays an important roled@tision making and accessing crucial
production information which is normally in English helps farmers in gaining skills and

adapt new technologies. Results in Table 4.1 ineittzat the average years in school in the
study area were 5 years. This is a primary leveldafcation and according to Hyuha (2006),
education level of primary was necessary to in&ga®fit efficiency of rice farmers in

Uganda. With this level of education one can be saihave some literacy and numeracy
that is important for production and business taatisns. Education level of more than 4
years has been reported to improve efficiency oméas (Sharma and Leung, 2000,

Lockheedet al.,1980).

Agriculture in most developing countries rely masa manual labour for production.
Upland rice in particular is labour demanding (Sugaet al, 2005). Household size
therefore determines the number of persons availkabprovide labour for rice production.
This may be crucial during peak labour demand periwhen the cost of hired labour is
high, crowding out resource constrained farmersobtiie labour market. In the study area,

the average size was 7.1 which is greater thamalienal figure of 4.7 (UBOS, 2005b).
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However, the findings of the study were close &6 7ound by Kijimaet al, (2006), among

upland rice farmers in ten districts of Uganda.

Productivity of labour however, does not dependh@magnitude but rather on its ability to
engage in production. For instance, a family ofesemay comprise of school going children
and infants. In that case, only two people in tleigehold are engaged in production.
Therefore relative size of a household does nairaatically guarantee labour availability

especially for school going children, but ratheiiradicator for potential labour availability.

The longer one stays on a particular job, the b#ti person becomes in terms of skills to
accomplish tasks. A farmer, therefore, learns hovadapt to risks and uncertainty with
experience. Agriculture being a risky venture &I2003), all production techniques can
never be got from formal extension education. Tioeeg experience plays a significant role
in improving production. In this study, the averagember of year spent on upland rice
production was 4 years. This confirms the fact tiygland rice is relatively new to this

region, which is consistent to an earlier studyigima et al, (2006) of 10 upland growing

districts in Uganda.
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4.3.0 Objective One: Input use characteristics ofpland rice farmers

Objective one set out to characterize input useléewf upland rice farmers in South
Western Uganda. This examines the current input stsgus compared tstandard
recommendation and how it relates to farmer efficie Inputs considered were seed,
fertilizer, herbicides and machinery. Also, sersgitike access to extension education, seed

credit and belonging to association were considered

4.3.1 Input use in Upland Rice

Upland rice production is fast becoming a majorrsewof livelihood in many parts of the
country. With the introduction of new early matwinarieties about 3 years ago, more than
10,000 hectares have been allocated to this créggRWA, 2005) and a number of agencies
have picked up its promotion across the nation. él@n, yield has not significantly
improved only increasing from 1.4 t/ha in 1990 t6 /ha in 2000 and stagnating (UBOS,
2005). This implies that attention has been plamedncreased output with little concern

over yield.

The probable reason for the observed low yieldddcbe related to resource utilization
especially the yield improving technologies suchfextilizers and herbicides. Table 4.2

shows input utilization in upland rice in the stumhea.
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Table 4.2: Input Usage and Service Access in UplarRice Production

Input utilization (n=196)

Users Non- users
Input Percentage (% Percentage (%)
Improved seed 53.1 46.9
Fertilizer 0.01 99.99
Herbicides 9.7 90.3
Machinery 15 98.5
Services
Access to extension education 36.7 63.3
Seed credit access 31.7 68.4
membership to farmer51.7 48.3

associations

Source; study Survey data, 2007

The Table 4.2 clearly shows that use of yield imprg inputs were minimal for this study
area. Despite the generally consensus that fertifizturns are high (Crawfoet al, 2003),
only 0.01% used this valuable input in this regi¥vhereas improved seed was planted
slightly more than half of the respondents (53.1%h)s is probably due to agencies (AAMP
and NAADS) that provide seed to farmers. This destrates use of low quality seed which
translates into poor rice yields. This presentsessmstainability challenges for upland rice
production and requires increased awareness cangpaiput yield enhancing technologies

like fertilizer use and adherence to agronomic tzes.

Herbicide and machinery when utilized, serve toucedon labour and drudgery that is
associated with rice production most especially lpreparation and weeding. However, for

this study, 9.7% and 1.5% used herbicides and maghirespectively.

According to Suyanteet al, (2005), upland rice is labour intensive and schhologies
aimed at lowering such labour demands are necessangrease production and efficiency.

Results in Table 4.2, show the generally known védeut developing countries agriculture
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that, it is characterized by low input usage (Cadfet al, 2003) probably due to poor

revenue returns or lack of awareness.

On the services, slightly more than half of thenfars belonged to farmer association
(51.7%), but less than half of them accessed extereducation (36.7%) and seed credit
(31.6%). These latter services are accessed mhajnipmembers of the association but for
this case, fewer members accessed the mentioneideserThis might imply that farmers

are engaged in other farming groups that may begisther services like finance credit.

Seed credit was accessed the least among the esergaptured, an indication that it
represented a cost, which can be borne if it iset@rovided to the whole population (Ellis,
2003). For cases where the input is completelyimgssuch credit is crucial in promoting
the technology but effectiveness will depend otizatiion and recovery of the provided

service.

Extension education was also reaching fewer farf8§s5%) than those in groups, a factor
that may result into low adoption and utilizatiorf better agricultural practices
(Rahman,2003). This also could be the reason &oolserved low usage of yield improving

technologies like fertilizers.

Due to low usage of fertilizer, herbicides and niaety, they were omitted in efficiency
estimation model. Table 4.3 presents the produatf@racteristics of upland rice that were

estimated.
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Table 4.3: Per hectare Average Input use in Uplan®ice

Variable Mean Standard error
Yield (kg/ha) 2537.5 114.0

Total land owned (ha) 2.3 0.19

Rice cultivated area (ha) 0.56 0.29
Labour (person days) 1136 52

Seed (kg/ha) 154 12.1

Source; Study survey data, 2007

From Table 4.3, it is clear that yield in the studga is relatively high compared to national
yield of 1.5 t/ha (UBOS, 2005), despite the lowuhpsage. This compares well with the
assertion that NERICA in low input use conditiopiglds about 2.5t/ha which is 50% more
than the local varieties (Nwane¢ al, 2006). Two reasons however, could be advanaed fo
the observed vyield. One is that there could be catipn problems leading to under
reporting in the national figures. Because anostedy conducted by Kijimat al, 2006, in
ten districts on upland rice in Uganda found yieddbe 2.5 t/ha for farmers who had

experience of above 4 years and 1.7t/ha for tHusehiad never had experience.

Secondly, the observed yield could be attributedettile soils characteristic of the rift
valley areas where rice is commonly grown in thisdg area. Production based on rift

valley soll fertility is not sustainable in the lpnun.

Land owned determines the area under which to alodce, thus a farmer who has a
relatively bigger area might allocate more landrit®. Average land ownership was 2.3
hectares. The average area cultivated to rice wa8 Bectares, which is small (24%)
compared to overall land ownership. This has ingplans that farmers are engaged in

various crop enterprise mix probably as a measugeiard against uncertainty (Ellis, 2003).
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Previous studies indicate that rice production ewadoping countries is heavily dependant
on land expansion (Hyuha, 2006, Ogundele and Okar@®06). The average area under
rice (0.56) obtained was also similar (0.545) tatijima et al.,2006, found among other

upland rice growing areas in Uganda. This smalil larea compared to the total probably
indicates that farmers are employing the “stepweggiroach to first experiment with these

new upland varieties before expanding.

Labour requirement is abnormally high, for instgrar@e hectare required 1136 person days
to produce upland rice in one season. Implying tbatone hectare of upland with one
farmer and no machines, takes more than three y@ascomplish all tasks. This confirms
the fact that upland rice is labour intensive (Sugat al., 2005). It follows therefore, that
efforts need to be stepped up towards introduatibfabour saving technologies such as
machinery and use of herbicides, if this enterprsséo fully integrate into the existing

upland farming system.

Seed planted is crucial for production, howeveg tuality of seed is very critical. A
number of farmers (46.9%) in the study area planéseérved seed from previous seasons.
The amount of seed planted per hectare in the sduely was 154 Kg, which is twice the
recommended rate of 75- 85 Kg/ha (ADC, 2001). Tiwevides an indication of an
inefficient method of planting that waste seed nmd&tly broad casting, which serves to

reinforce the point that extension was not reachihtarmers.

Agricultural labour in Uganda is provided mostly Wwgmen, contributing over 80% of total
labour requirement in food production (Elson ane@i&y 1997). Table 4.4 shows the labour

contribution by sex in upland rice production.

41



Table 4.4: Gender labour profile in upland rice praduction

Labour (person days) n =196

Activity Men Women Difference t-ratio P-v?

Land preparationfl 110 49 61 5.1(11.9) 0.000

ploughing)

Second ploughing 92 54 38 3.9 (9.63) 0.000

Planting 24 65 -41 -6.13 0.000
(6.69)

First weeding 34 191 - 157 -10.01 0.000
(15.69)

Second weeding 22 107 -89 -7.34 0.000
(11.50)

Scaring birds 100 15 85 10.0 0.000
(8.54)

Harvesting 64 101 -36 -4.04 0.000
(9.02)

Total 456 586 - 130 -3.15 0.002
(41.14)

Source; Survey data, 2007; value in parenthesigesept standard deviation

%Calculated using excel programme( =TDIST(x,DF Jaildiere x is the t value, DF degrees of freedom tild, the
hypothesis tails

Results in Table 4.4 reveal that labour utilisatidifferences exist in all upland rice
activities. All mean differences except total afignsgicant (P<0.001 and total labour
difference P< 0.05) which provides an insight thhetmen are loaded in production of
upland rice production. Overall, women employed 88§s towards producing upland rice

for one hectare per season, while men provided @8@ference of 130 days.

For specific activities, men were mostly engage@nergy demanding activities like land
preparation and to a lesser extent in scaring bidsle women provided more labour in

less tasking but yet time demanding activities pkanting, weeding and harvesting.

To conclude this objective, it can be stated thatupland rice enterprise in this region can

be characterized as a low input venture which iftked upon can result in significant
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returns. To achieve this, farmers need to senditarel input becoming accessible in terms
of quality, quantity and time. The low input usateerefore, signifies low technical

efficiency of farmers.

4.4.0 Objective two: Determining the technical efiiency of upland rice farmers

The second objective forms the main gist of thislgt it set to examine upland rice farmers’
technical efficiency in South Western region. Hoere\before this objective is analysed, the
first hypothesis of the study which tests wheth@and producer were producing along the
frontier need to be analysed. This requires cagrpiut test statistic for the mentioned

hypothesis to have useful inferences.

4.4.1 Test statistic

The first test involved selection of the functiorfatm of the model, whether a Cobb-
Douglas or translog function was suitable for théad Secondly, whether we should assume
half normal or a more general truncated normalribigion. Thirdly, testing whether
inefficiencies exist or not. Lastly whether prodantis along the frontier, which is the gist

of the first hypothesis of the study.

Testing for these hypotheses require impositiorestrictions on the model or the functional
forms (Battese and Coelli, 1995) and using thelikgjihood values to compare outcome

values with those provided in Kodde and Palm (1986)

The log likelihood (LL) test statistic compares tbg likelihood values from the restricted
model (LR) (Null hypothesis) and the unrestricteaty Ilikelihood (LU) model (the

alternative). The value obtained is multiplied gative two and then compared with the
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critical values in Kodde and Palm (1986) with thegkes of freedom equal to the

parameters excluded in the unrestricted model.

The appropriateness of the functional model wasededy estimating both the Cobb
Douglas and the translog production functions. Tin# hypothesis (LR) was the Cobb
Douglas log likelihood values because it is thariged form of the translog function.
Results are presented in Table 4.5. The null hygsighwas not rejected and as such a Cobb
Douglas was considered to best represent the &msaeali (2006), while estimating
technical efficiency in Iranian Persian fisherycatiid reject a translog production function,
while Hyuha (2006), rejected the null hypothesiserEfore selection of the functional form

depends on statistic tests.

The second test statistic was that of selectingppopriate distribution formal of the error
term. This test is normally ignored by efficienciudies, Ogundari and Ojoo (2005),
Ogundele and Okoruwa, (2006), but Coelli, (1998commended that such tests be
conducted. The null hypothesis was the half nordistribution and the alternative (LU)
was the general truncated normal distribution. Teeision was not to reject the null

hypothesis.

The third test involved evaluating presence offineincy. In other words, assessing farm
specific factors and their effect on the overattht@cal efficiency of farmers. The null
hypothesis was the functional form that had noficiehcy factors and the alternative had
the inefficiency factors (equation 6). Includedtéas were age, rice farming experience,
seed credit, association to farmer groups, acaesxtension services and education of
upland producers. The null hypothesis was rejeatgalying that included factors in the

model were contributing to the inefficiency of upterice farmers.
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Finally, the hypothesis that upland rice farmersengroducing along the production frontier
that is,ym = 0 as the null hypothesis and the alternagjye 0. Results indicated that upland
rice farmers were not producing along the frontiers the null was rejected. This confirms
the fact that production levels are still below tBgpected potential yield of 5 t/ha
(WARDA, 2005). Results also compare well with arlieastudy on profit efficiency of rice

farmers in East and Northern parts of the courtttyupa, 2006). Details of the above test

static are contained in the Table 4.5.

Table 4.5: Log likelihood Tests for underlying Hymthesis

*

Null hypothesis A Degrees  of Critical Inference
freedom (d.f) values
Frontier is Cobb Douglas 9.16 8 14.85 Not rejected
Half normal distribution {=0) 0.98 7 13.40 Not rejected
Ym=Y1=Y2=Y3=Ya=7Y5=7Y6 = 26.2 8 14.85 Rejected
Y7
YI=Y2=Y3=Y4=Y5 =Y6 =7 17.1 7 13.40 Rejected

Source; survey data, 2007

A =LL=-2[In{L(H}—In{LH,}, ‘Obtained from Kodde and Palm (1986)

The null hypothesis that upland rice farmers waxapcing along the production frontier
was rejected and took the alternative that theyewst producing along the frontier. The
implication for this is that, input combination tdrmers does not result in maximum or
expected output (Coelli, 1992). The scope for ngistheir technical efficiency levels

therefore exist and need to be explored.

4.5  Technical Efficiency of Upland Rice Farmers

This section analyses factors affecting efficienaly rice farmers and presents their

efficiency levels. Table 4.6 presents results @& thaximum likelihood estimates and 4.7
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presents the distribution of technical efficieneydls among upland rice farmers in South
Western Uganda. Significance level is determinedhigyprobability values generated from

the analysis. Values of sigma squared and gammaraveled in Table 4.6.

Table 4.6: Maximum likelihood estimates of the stdtastic frontier

2

Variable Parameter Coefficient Standard t-ratio p-v
error

Constant Bo 5.081 0.522 9.736 0.000

Land owned (ha) B1 0.066 0.049 1.352 0.178

Rice area cultivated (ha) » 0.615 0.085 7.265 0.000

Labour ( person days) PBs 0.320 0.082 3.889 0.000

Seed (kg) Ba 0.225 0.069 3.270 0.001

Inefficiency model

Age Y1 0.005 0.008 0.637 0.525

Education Y2 - 0.075 0.042 -1.781 0.076

Rice farming experience y3 0.061 0.028 2.228 0.027

Household size Y4 0.006 0.031 0.202 0.840

Extension education (  ys 0.499 0.289 1.724 0.086

Accessing=1,0

otherwise

Seed credit access Y6 - 0.286 0.247 -1.156 0.249

Membership to Y7 -0.172 0.256 -0.671 0.503

association ( member =1
and 0 otherwise)
Sigma squared ol 0.541 0.134 4.038 0.000

Gamma Ym 0.745 0.105 7.169 0.000

%Calculated using excel programme ( =TDIST(x,DFsjaithere x is the t value, DF degrees of freedodntaits, the hypothesis tails.

Source, Study survey data, 2007

Results withB- parameters in Table 4.6 are the frontier estimgtiwhich indicate that area

cultivated to rice, labour and seed planted weggriicant (P<0.001). However, land owned

by the farmer was not significant (P= 0.178). Tihiplies that total land ownership does not
significantly lead to increase in rice output. Tbauld be true considering the fact that soils
in the study area are relatively fertile and tharsrf size not being crucial in determining rice
output. Gammayvy,) value was significant at one percent (p<0.001hjctv confirms the
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previous proposition that upland rice farmers ia $kudy area were not producing along the
frontier level. Gammay(,) is bound between zero and one (Battese, 1992¢r&\ihis zero,
inefficiency effects do not exist in the model ahidl is one, inefficiency is significant and is

not random. This implies that the observed inadficies are related to farmer practices.

Area cultivated to rice was significant (P < 0.0@bd had the highest coefficient of 0.615.
This implies that most of the observed output waavily dependent on cultivated land.
Therefore, to achieve greater yields, farmers i $tudy area have to expand on land
cultivated. This is similar to what Hyuha (2006btained in the study of paddy rice in East
and Northern Uganda. This however, is not enviramally sustainable in the long run

since soil degradation and deforestation will resthe said scenario is not only common in
Uganda but similar to what Ogundele and Okoruwa0§20noted in Nigeria for rice

farmers.

The coefficient of labour utilised was positive asignificant at one percent. The average
person days employed per hectare in one seasoM&s This posses some challenges for
the sustainability of the enterprise since the nghlarea already has other crops being
cultivated. The second challenge posed by this fagbur demand is the possibility of an
increase in wages which might crowd out low incasaeners from the labour market thus
rendering them less effective in production. E8odhould therefore concentrate on

designing labour saving technologies that redulsedademands and improve on efficiency.

Since the Cobb Douglas production was estimateeal, ctiefficients estimated represent
individual elasticities. The elasticity on all inpparameters were less than one, (Table 4.7)
implying that a unit increase in the respectiveuinpse would result in less than a unit

increase in rice output.
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Table 4.7: Elasticity on Input Parameters for Upland Rice

Variable Coefficient Elasticity
Land owned 0.066 0.066
Rice area (ha) 0.615 0.615
Labour (person days) 0.320 0.320
Seed (Kg) 0.225 0.225

Rice area had the highest coefficient and elagtafin.62 followed by labour, seed quantity
and land owned. The high elasticity on rice arepligs that significant increase in output
come from land expansion. However, mindful of tlmsequences of land expansion like
soil degradation, loss of soil cover and bio diitgrsefforts need to be devoted to yield

enhancing technologies especially soil fertilityprovement.

On one hand, a unit increase in labour would reault32 unit of rice output. The increase
Is not significantly high since farmers are alreatilizing more labour units. A unit increase
in seed planted would result in an increase of ®1##t of rice output. The elasticity on seed
is small probably because farmers were applyingentban the recommended rates. This
has implications in the study area where projentsigde seed credit to farmers, the scheme
would perhaps help those farmers who do not hagesacto seed but results imply that
increase in seed planted does not increase ougmiticantly. Similar results were reported

in Cote De ‘Ivore by (Adesina and Djato, 1998).

The seed coefficient was positive and significd?¢@.001), with weak elasticity (0.225).
This confirms earlier results in section 4.3 thaéd was being over utilized (Twice the
recommended) and so minimal output increase caacbieved with a unit increase in this

input because already the optimal amount was exceed
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Lastly, the Frontier programme generates efficievalyies for individual farms and overall
value. This section therefore addresses the seobjattive of estimating the efficiency
level of upland rice farmers. Below is the frequedgstribution table of technical efficiency

of upland rice farmers in the study area.

Table 4.8; Frequency Distribution of Technical Effciency of Upland Rice Farmers

Range Frequency Percentage
10- 20 4 2.0
21- 30 7 3.6
31- 40 17 8.7
41- 50 22 11.2
51- 60 37 18.8
61- 70 43 22
71- 80 43 22
81- 90 23 11.7
Mean 60.5

Standard error 17.2

Minimum T.E 12.4

Maximum T.E 89.1

Source: Study survey data, 2007

The efficiency distribution table above indicatkatt efficiency of upland rice is distributed
across a wide range and no farmer has attainefidhier level of a hundred percent. The
highest efficiency level was eighty nine percerA%g and the lowest was twelve percent
(12%). The average value for this study was sixtg ¢61%) percent which is below the

frontier level.
In conclusion, the low levels could be related dw linput usage (Section 4.3) as well as
farm specific factors such as lack of specialiseresion education. Scope for improving

the existing technical efficiency level to that thie best farm in the region or relatively
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different level is possible. This is by placing drapis on farmer education and extending
targeted or specialised extension education whrehcansidered low cost methods for

attaining increased technical efficiency (EllisD2].

4.6.0 Objective three: Determining farm specific fators that affect technical efficiency

This objective aims at isolating farmers specifictbrs that result in variations in technical
efficiency of farmers. It was analysed by Fron#detc programme together with the main
model, as such, results are contained in the saabée ®.6. Factors that were considered
include; age, education level, number of extenstmmtact, household size, farming

experience, credit support to farmers and membetstgroups.

4.6.1 Inefficiency Model

The lower section of Table 4.6 contains resultshef inefficiency model. In other words,

factors that are considered to influence efficieatypland rice farmers in the study area.

The coefficients on education, seed credit accesk association membership had the
expected negative sign. The negative sign in te#iaiency model indicate positive effect
on the efficiency levels of the farmers. It followserefore, that increasing education of a
farmer, encouraging group formation and provisidnirput seed credit would reduce

inefficiency of upland rice farmers.

Among the correctly signed variables, only educatias significant (P< 0.01). Implying
that, increasing ones education would improve teehrefficiency levels of the farmer.
Education reduces inefficiency by helping farmexxjuare skills and adopt required

technologies for production. Similar results haeer reported in other areas on maize and
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rice (Kibaara, 2005, Hyuha, 2006). A review of &#féciency studies and education found
that 4- 6 years of schooling provided a threshgddruwhich its effect on efficiency was
pronounced (Lockheedt al, 1980). For this study, the average years of &ttut was 5

and significant (P<0.01) which is consistent wisttlier studies.

Provision of seed credit on the other hand allegighe problem of lack of capital especially
for resource constrained household to acquirefisettseed on time to take advantage of
early rains. This scheme was designed with thenggson that inputs are expensive and
inaccessible. However, Ellis (2003), cautions thlé relative costliness should be
considered before such ventures are undertaken.vahiable was not significant (P=0.249)
which indicates that though it improves efficierafyfarmers, it is not a contributing factor

for this study.

Membership to rural groups (association) is phemameresently in Uganda. It is expected
that development assistance to rural poor, espetie most coveted prosperity for all, will

be channeled through such associations. Other tti@ranticipated promise, associations
play a significant role in development by reduciigks associated with production and
marketing in mobilizing resources especially labaod capital. Therefore belonging to an
association reduces inefficiency to farmers. Fag particular study, the variable was not
significant (P=0.503) meaning their contributiorwswds reducing inefficiency was not

extensive.

All the other variables had the unexpected sighsy tinclude; age, household size, rice
experience and extension education. Rice farmingemence and extension education
access variable were significant though with a tpasisign. This sign in the inefficiency

model implies a negative effect on the efficienEyhe farmers.
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The significant (P=0.027) and positive sign on rieeming experience was striking,
however, similar results were obtained by Ogundel@ Okoruwa, (2006) among improved
rice farmers in Nigeria. For the upland rice farsehis could be related to the fact that rice

is relatively a new crop enterprise (average faarg) to most households in the region.

Given the high labour demand of this enterprisélibws that as one advances in growing
rice, the desire to grow reduces based on thettattt is labour intensive which may force

that person to opt out of production or engageairt ffime production.

The positive and significant (P= 0.076) coefficiefitextension education access could be
related to the fact that farmers may be accessiogder extension services not targeting
rice production as such not contributing to betfeland production but rather encouraging
production of other crops. It was observed eathat a small fraction (0.56 ha) of the total

land owned (2.3 ha) was allocated to rice productithis means the rest of the area is

allocated to other crops which could be a pridigtyaccessing extension service.

For this region and the country at large, generdéresion education that emphasizes
production of all crops is the rule other than aneption. Specialization to a given crop
applies to the three rice schemes in the counémcé for this study area, extension could be
emphasising a wide range of crop enterprises tlgenelb providing the farmer with the

necessary knowledge to improve upland rice efficyen

The second possibility for the unexpected behavigiuthe variable could be that the
extension education provided is not relevant tortheds and aspirations of the upland rice
farmers thus ignoring or making partial implemeiotatof the recommended practices. This

therefore requires understanding of the approppadblem that may be causing extension
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services not reducing inefficiency in upland rice this particular area, which is beyond the

scope of this study.

On the other hand, the small proportion of farm{867%) that accessed extension service
could be a strong factor for the observed behavibhis is similar to what Rahman, 2003,

found among rice farmers in Bangladesh.

Age and household size had the unexpected positiweand not significant. The age of the
farmer has been said to positively influence tHeciehcy of rice farmers (Ogundele and
Okoruwa, 2006). This is because rice is labour delimg enterprises that require strength
and energy. The positive sign on age contradiéssuiew for this study, implying that as
one grows older, the less inefficient that perseadmes. This could be correct since it has
been found in the previous presentations that aplése labour demand is high as such
demanding attention and commitment. This cannaldye by an aged person but someone
who is relatively fresh and strong. However, faststudy, the coefficient is not significant
meaning that this variable is not a strong conthitgufactor in improving efficiency of

upland rice farmers.

The positive sign on the household size indicatd #fficiency reduce with size of the
household. This could be due to the fact that irstmimuseholds, size is increased by
children who are never at home but in schools. hWite free universal primary and
secondary education in the country, this is bowngsippen. Thereby not having any input in

the production process (Ogundari and Ojoo, 2005).

In summary, to increase upland rice farming efficig efforts need to be invested in

improving farmers’ education through either enhagdhe universal primary education or
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providing adult literacy courses which are beinglemented in local communities. Also
encouraging viable and long lasting group, provismf seed credit, provide relevant
extension education and availing labour saving rtetdgies will improve efficiency of

upland rice production.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

51 Conclusions

Elimination of extreme hunger and reducing hunge2015 is a millennium development
goal that is important for developing countries.ldsa rice production in Uganda has been
identified as a key component in achieving suchl.gbl@awever, given the low yields
(1.5t/ha) and technical efficiency (61%) being aig®ced in the country, desired results
will not be achieved unless efforts of improvingtrical efficiency of upland rice farmers

are stepped up.

To achieve rice sufficiency as a country, efficigmoproving strategies need to be pursued.
The study revealed that increasing rice outputiadpachieved by land expansion (elasticity
on rice area 0.65). This is not sustainable adllifead to loss of soil fertility, soil cover and
encroaching on fragile ecosystem which is conttarthe very reason upland rice is being
introduced. Thus yield improving technologies eggbcfertility enhancing and appropriate

weed management practices should be encouraggqur@mdted.

Labour utilization was high (1136 person days) amas significant (P<0.1) this confirms
how labour intensive this enterprise can be. Ipasticularly high during weeding and
harvesting. Fortunately, these activities can behaeized through herbicide use and tractor
harvesting. It is therefore, possible to reducelétt®ur intensity to manageable levels for

enhanced efficiency.
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Seed planted had weaker elasticity (0.225) whicplied that increasing seed quantity
planted does not improve on existing output. Tkigarticularly true since upland rice
farmer were planting (154 Kg/ha) twice the recomdeehrates of 75- 85kg/ha. This means
therefore, that the method of planting was broasting rather than the recommended line
planting, which further calls for rice focused exd®n information that will address such

disparities and boost farmer yields and efficiency.

The study also indicated that increasing primanycation of farmers to at least five years of
schooling will improve technical efficiency as wel output of rice farmers. The current
effort of universal primary and adult community edtion in the country should therefore

be encouraged and emphasised.

It was found that as rice farming experience ineeeathe less efficient a farmer became.
This is contrary to the commonly held view that exence is the best teacher. This
contradiction could be stemming from the fact thyland rice is labour intensive, as such
could be discouraging farmers as they advancesipritdduction. As they either drop out or
reduce on area cultivated. Policies aimed at reduldbour requirements such as creating
conducive environment for private tractor systemlddoe explored to reduce on labour
dependence. Secondly, weed management strategiakl 4be studied and recommended

since the appropriate methods will halve labour aeas in production.

Another surprising factor that contradicted the estpd findings was the negative
relationship between access to extension educatidrefficiency. The reasons for this could
be; one that the crop is relatively new to the fagnsystem as such little attention is
devoted to the crop by the extension agents. Ségotitat the extension services being

offered are not appropriate for rice productiondiag to being ignored by the target
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beneficiaries. This does not take away the impogasf extension education but emphasise

the need to provide rice targeted extension sesvice

5.2 Recommendations

For farm level technical efficiency of upland riceimprove, quality inputs need to increase
such would include yield improving and labour sgvtechnologies such as fertilizers and
herbicides (Currently,0.01% and 9.7% respective§@condly, Labour saving technologies,
such as pre or post emergency herbicides and migatian of the upland rice would be a
better move in the right direction. Primary edumatand specialised extension services that

target upland rice need to be encouraged.

Extension education was found to be contrary toravipg technical efficiency of farmers.
However, this does not take away the essence ehsixin education in promoting and
improving crop production. What is needed is to riowe extension coverage from the
current level of 36.7% to more than half the popaiafor farmers to address simple
farming anomalies such as excess utilization ifnf@d seed and inaccessible yield
improving technologies. Emphasis therefore showddtd offer targeted and specialised

extension services that are appropriate to themaed aspirations of rice farmers needs.

Generally, the scope for improving technical efircy of upland rice farmers in South
Western Uganda from the current level of 61% extaphasis just like Ellis, 2003, puts it,
emphasis should be placed on farmer educationedson education which represent the

least cost way of achieving technical efficiency.

This study dealt considerably on technical efficierof upland rice in South Western

Uganda. In efficiency studies, this is considereceagineers concept. To effectively gain a
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broader picture of upland rice system in Ugandaleowd it may improve on rice sufficiency
of the country, allocative and hence economic igfficy studies need to be undertaken. This
would provide an insight into how prices are influeng economic decisions of the farmers.
Secondly, resource use among upland rice farmess pear, therefore studies aimed

determining optimal resource use in this sectomaczssary.
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Appendix 1.
FARM LEVEL SURVEY QUESTIONAIRE IN SOUTH WESTERN UGA NDA
ON

TECHNICAL EFFICIENCY IN UPLAND RICE PRODUCTION

Questionnaire number...............oo

District........cccooviieennnen. County......ooviiiiii e,
Sub-county................... Parish.............coo . Village................
A) BACKGROUND INFORMATION
1) Respondent’'s Names.............ccccovevenneen. (2) Sex (a)evidh) Female
3) Marital status (a) Married (b) single (c) Wided
4) Age........... (5) Education level and heghclass attained...........
6) Household size ............... 7) Adults............ 8) Children.............

Age group Sex

Male Female

0-7

8 -18

19 - 64

64 +

Total
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(8) For adults in the household

Member | Sex Age Education | Main occupation No of years at work
of level
Household

9) Which of the following form your major occupatal activity?

Activity Farming Trading Formal employment Casualriv
Ranking (1-
4)
Years in the
activity
10) Do you grow upland rice? A) Yes () No ()
11) How long have been growing the above rice? ............
12) Which varieties do you grow on your farm? 1)........... 2) )i

B) LAND UTILISATION
13) Land allocation (all in acres)

1% season of 2006 January - June " @ason of 2006 July - Dec
Land Land hired Land rentedTotal land| Land owned| Land hired Land rentedotal land
owned out cultivated out cultivated

(14) What crops do grow in order of preference 1) ... 2) covviiiinnnnnn. )i, 2
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(15) Land allocation to crops by order of prefeeenc

1% season January — June 2006

" spason July — Dec 2006

Crop Owner's land Hired land| Total cropped Owner’s land| Hired land used Total cropped area
used (acres) used (acres)| area (acres) used (acres) (acres) (acres)

1)

2)

3)

C) PRODUCTION INFORMATION ON RICE

INPUT UTILISATION

16) Do you use the following inputs in your uplamce gardens? A) Improved seeds Yes () No () &}ilzer Yes () No ( ) C)
Agro- chemicals Yes ( ) No ( ) (D) Heavy machin¥es ( ) No ( ).
17) Do you access inputs from government agencass(Y) No ( )

18) If yes, how much was received

19) Input utilization in upland rice for last year

1% season 2006

2" season 2006

credit

credit

Input | Quantity | Price | Distan | Source/ For credit| Quantity | Price/ unit| Distance| Source/ For credit
type used /unit| ce to| Provider amount to| used (Ug. Shs) |to Provider amount to be
(Kg/ Its) | (Ug. | source | indicate C for| be repaid | (Kg/ Its) source |indicate C for| repaid

Shs) | (Kms) | cash and L for (Kms) cash and L fol
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20) Have you received any form of training on usmput in upland rice production? A) Yes ( ) Mo ( )

21) If yes, who provided the training?

a) Extension agent ( b) NGO ( c) Farmer (d) ofipecify........

22) For the above service provider, fill the tabddow on the number of times they rendered seppgreseason.

Service provider fseason 2006 "9season 2006

Extension agent ( Govt)

NGO

Farmer

Others specify

D) LABOUR INPUTS IN UPLAND RICE PRODUCTION

23) What is the main source of labour for uplame production?

a) Family labour (b) Hired labour (c) Both

24) How many labour units in total worked in theerfield in the last two seasons of 2006

1% season 2" season

Type Men Women| childrenn Tractor Men Women chidre Tractor

Family
labour

Hired
labour

Total

25) Activity labour demands in rice for last season

Activity Type of Worker

Men | Women | Children | Tractor
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No. | Days | Cost No. | Days| Cost No. Days| Cost No. DaysCost

Land prep 1.

2" ploughing

Planting

Fertilizer

application

1* weeding

2" weeding

Spraying

Scaring birds

Harvesting

Threshing (drying

packaging and

storage)

Transport to market
Key: men/ women = > 18yrs, children <18. 1 Maay & 6 person hours for a man = (0.75*6) personmriémr woman = 12 child

hours.
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E) CROP OUTPUT

26) Do you sell rice produced on you farm a) Yeésli§) No ( )
27) If yes, please fill the table below.

seasor Harvested Quantity | Quantity| Price/ Point| Cost of| Quantity | Quantity
area harvested sold Kg of sale (tax, consumed given
(acres) (Kg) (Kg) (Ug.Shs)| sale | transport)| (Kg) out as

(Ug.Shs) donation

1St

season

2nd

season

28) What problems do you face in marketing of ugldne

F) GENERAL INFORMATION

30) Do you belong to any group or Association? &sY ) b) No ()
31) If yes, what service do you receive from sus$paiation?

32) How many times did you meet last month
33) What problems do you face while producing ugleoe?

34) Please estimate your total seasonal incomesfigy from the following source.

Sources

I season 2006 (Ug. Shs)

"IZeason 2006 ( 2006)

Crop enterprise

Livestock/ products

Non- farm income

Remittance
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35) Which of the two seasons do you consider asuiable in this area?
36) How do you rate rainfall in this area?
(a) Reliable (b) Average ( c) Unreliable
37) How do you rate the fertility of the soils oawy farm as compared to other farms you
have visited?
(a) Poor (b) Good
THANK YOU
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Appendix 2: Map of Uganda showing Study Area
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beta 0
beta 1
beta 2
beta 3
beta 4
delta 1
delta 2
delta 3
delta 4
delta 5
delta 6
delta 7

Appendix 3- Results

the final mle estimates are :
coefficient standard-error t-ratio

0.50809561E+01 0.52189872E+00 0.97355213E+01
0.66119099E-01 0.48905394E-01 0.13519797E+01 Land owned
0.61511673E+00 0.84663764E-01 0.72654073E+01 rice area
0.31973742E+00 0.82209615E-01 0.38892947E+01 ttmdys
0.22481464E+00 0.68822706E-01 0.32665766E+01 inpdsd
0.51389230E-02 0.80638018E-02 0.63728290E+00 Age
-0.75473760E-01 0.42371894E-01 -0.17812222E+01 Education
0.61425261E-01 0.27575199E-01 0.22275546E+01 rice experience
0.62684651E-02 0.31091656E-01 0.20161246E+00 Hh size
0.49954356E+00 0.28971823E+00 0.17242393E+01 extn dmy
-0.28562433E+00 0.24714365E+00 -0.11557017E+01 seed credit dmy
-0.17156325E+00 0.25567246E+00 -0.67102749E+00 Assocn dmy

sigma-squared 0.54146930E+00 0.13410528E+00 0.40376435E+01

gamma

0.75409637E+00 0.10519215E+00 0.71687516E+01

log likelihood function = -0.15888381E+03

LR test of the one-sided error = 0.26201579E+02
with number of restrictions = 8
[note that this statistic has a mixed chi-square distribution]

number of iterations = 22

(maximum number of iterations setat: 100)

number of cross-sections = 196

number of time periods = 1

total number of observations = 196

thus there are: 0 obsns not in the panel

technical efficiency estimates :

mean efficiency = 0.60513707E+00
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Translog Estimates
the final mle estimates are :

coefficient  standard-errdrratio

beta 0 0.12177200E+02 0.52062917E+@B3B9393E+01
beta 1 0.32985399E+00 0.72126631E+@®BAB2622E+00
beta 2 0.17664956E+01 0.12717501E+0B8R0272E+01
beta 3 -0.17115576E+01 0.16134756E+Q06N7893E+01
beta 4 -0.34404269E-01 0.86047520E+(®@RI82872E-01
beta 5 -0.30550592E-01 0.10835090E+@BAR5974E+00
beta 6 -0.50586486E-01 0.98872282E-B1163466E+00
beta 7 -0.96866944E-02 0.85657522E-01130D8633E+00
beta 8 -0.27671632E+00 0.17718276E+bEL7564E+01
beta 9 0.14613900E+00 0.15901519E+®@19MW2543E+00
betalO 0.84053346E-01 0.15776652E+®@32Y.7050E+00
betall 0.15814060E+00 0.82203158E-0ADP2AR7777E+01
betal2 0.13984103E-01 0.25883410E+@2027282E-01
betal3 0.24775062E+00 0.27572414E+@9854525E+00
betald -0.39792287E-01 0.13044091E+@DSN5987E+00
delta 1 0.65296508E-02 0.70805967E-(22218934E+00
delta 2 -0.56506390E-01 0.33453785E-016890881E+01
delta 3 0.56736414E-01 0.25215313E-@R2%0D0777E+01
delta 4 0.14469953E-01 0.27314815E-B2974744E+00
delta 5 0.46641751E+00 0.25632463E+MBIR6359E+01
delta 6 -0.24492621E+00 0.22171856E+0D1@6717E+01
delta 7 -0.22962996E+00 0.23839950E+0@6&R1492E+00
sigma-squared 0.48818608E+00 0.10936853E+80686795E+01
gamma 0.77767825E+00 0.11694675E+@B408492E+01

log likelihood function = -0.15444945E+03

LR test of the one-sided error = 0.25157899E+02

with number of restrictions = 8

[note that this statistic has a mixed chi-squasg&idution]

number of iterations = 32

(maximum number of iterations set at: 100)

number of cross-sections = 196

number of time periods = 1

total number of observations = 196

thus there are: 0 obsns not in the panel

technical efficiency estimates :

mean efficiency = 0.57858025E+00
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