
BUSITEMA UNIVERSITY
FACUL TY OF NATURAL RESOURCE AND

ENVIRONMENTAL SCIENCES

RESOURCE USE EFFICIENCY INRICE BASED FARMING

SYSTEMS

A case Upland and Paddy Rice in Namasagali Sub-county

BY

MABIRIIZI JULIUS

BUIUG/2010/251

JUNE, 2013



BUSITEMA UNIVERSITY
FACULTY OF NATURAL RESOURCE AND ENVIRONMENTAL SCIENCES

RESOURCE USE EFFICIENCY IN RICE BASED FARMING SYSTEMS

A case Upland and Paddy Rice in Namasagali Sub-county

\
I

Supervisor: Assoc. Prof. Isabirye Moses

A RESEARCH REPORT SUBMITTED TO THE FACULTY OF NATURAL RESOURCE

AND ENVIRONMENTAL SCIENCE IN PARTIAL FULFILLMENT OF THE

REQUIREMENTS FOR THE AWARD OF DEGREE BACHELOR OF SCIENCE IN

NATURAL RESOURCE ECONOMICS

June, 2013



DECLARATION

I, Mabiriizi Julius, declare that the dissertation hereby submitted to Busitema University for the

award of a degree of Bachelor of Science in Natural Resource Economics has not been

previously submitted to this University or any other Higher Institution of Learning for this

Degree award.

~.
-------------~----------------

'-1f)
~ - fcf/Ol~ ;(rfS .

l)ate: ------------------------

MABIRllZI JULIUS

Candidate

super.t:J:

.....L11~'lS.·······
ISABIR YE l\10SES, PhD

Date~~

Assoc. Professor



APPROVAL

This serves to exhibit that this work has been truly through the efforts of Mabiriizi Julius towards

the partial fulfillment of the requirements for the award of a bachelor of science in natural

resource economics of Busitema University under my guidance and supervision.

ISABIRYE MOSES, PhD

Assoc. Professor.

ii



DEPICATION

I would like to dedicate this work to the Almighty God 'for his divine guidance, and to my

beloved family members, Justine Nambwere, John Male; Immaculate Nantumbwe, Peter'

Kakinda, 'Rose Akwaro and beloved daughter Shammer and .Mr, Masembe. Kabala ,E for the

endless advice and guidance through rny studies

iii



ACKNOWLEDGEMENTS·

Firstly I would like to thank the almighty-God who has enabled me go all this' far, ill the hard

times that seemed. fierce cbaracterized by signs of Impossibiliries for one: to accomplish and

overcome, you Offered IUezeal, determination.and courage to face them. I glorify you lord,

-.
Also Assoc. Prof IsabiryeMoses ( Busiterna University), Miss Nakyejwe Rose (NRO Masaka),

Stella Okello (Agricultural economist NaCR:RI),. Dr. Asea ( Team leader; NaCRRl Cereals

dept.), Dr. Jimmy Lame (Rice dept, NaCRR,I) for sacrificing and taking off your tightlybusy

schedule .in order to offer to me the much needed technical support, guidance and direction. J

appreciate your professionalism and exhibition .of true workmanship. Through your vast

knowledge and wide experience, you showed me what .it means my course practically and

always guided me incases ofmistakes. I thank you

To my -family members, Justine. Nambwere, John Male, Immaculate Nantumbwe, Peter

Kakinda, Ritah Nabwarni for the great financial and moral supportfacilitating.me in the struggle

to acquire the wealth of knowledge that Wit) finally extract the source and form the bedrock of

my profession/ career and indeed enlighten IQ), future

And finally to 8011my friends, Nsubuga Bernard, Namirimu Olive, John Sckajugo, Rose Akwaro,. . . .

Namazzi Betty, Kalyesubula Mahad, Mumanye Roland, KibWl Fred, Tusiime Christopher and.

all JUy course mates forthe support especiaUy during the trial times ofmy workingon this study,

the humility, care.and the spirit oftogethemcss and team work exhibited. I shall forever cherish

YOt). May tire almighty open for you the gate during the judgment-day

Mabiriizi Julius

iv



TABLEOF CdNTEN:~S

DECI.Al~T.lOl'{ , : ; , ~.,.: i

·APPl~OVAL , .: ; ,..,; ,' , :.., ii

~\ DEDICATION , ; ,.;.: , ! ; , ,.iii

ACKN'OWLEDGEMENTS .., ;,.; ~ \ , ;..,' iv

LIST O.FACCRONYMS r ;.,; , •••••••• ,; •• : , •• ,'.; \ •• : xi

..., ;.\B.STR,AC·r ; ;, , ,' xii

CHAPTER ONE:'. INTRODUCTION , :.. 1

1.1 Background , : -: 1

1.2.Sfatement()f the Problem, ·.:..; · ;..· , ; :.,•.;.. , : , 3

t.s Objectives of the Study. ,'..' · .: , " ·; 4

l.l.1 Overall objective , ; ; : 4

. 3? S' if bi . 4'1: ,_. pe~l' Ie 0. .Jec:~ves :.._. ! ,' '; .

1.4 Significance ofthe Study ;.,.:.., : , , , ~ , ·4

'l.5 Research Hypotheses ~.: '." , , , 5-

1.6 Conceptual.framework , , ·~;..~ i · , ; · 5
1.7 Limitations of [he.Study , , , , ; , , " G

CIIAI;J'fERTWO: LITERAtURE R.EVIEvV ,.,.., ; ; , ; 7
') 1 H" ., f 1:J: Cu I' . 7_. . istory o .' -.:lee . nvanorr, · ; :: ,,' ; : .

'2.2 Rice Crop , ; ; ; ,.7

1.~·ln1p.ortancc of rice , · , , ; ".._ , · 9

2.2 Rice, livelihood and HouseholdFood Security , ~ , ; lO

2.3 Rice and Environment. , , ; 11.' '". ". . . . .. . '. . .

v

'2.4 Review of.efficiency (111drice production .., "' ~: , ,. [3

('HAPtEn THREi~:·METHODOLO<;;Y , , , ,., " 1B

3.'" Overview i : ..: ~ , , , , ,' 18:

3.2 Description of the Study Area · : 18.

3.3 Stakeholder Analysis , ;; : ; : ,','-,, ~.., , 20



e ,

3.4. Research Design : , , ;; , ~ ~ 20

3.5. Data Colleetion , :.: : ;; : · · :20

3.4: 1 Dina, Collection Methods ' < : : ~ , , ; 2.1

3.4.1.2 Sampling ;., ~ ;; , : ; : , ,.. , ,., 4:1
3 :4.1.3 Household Questionnaire Survey. : ~ ;.,., ..~ : 21

3.4.1.4 Interviews , , ,. " , ~ : : : :.·21

3,4.1-.5 Yield. Survey .. ., ;.; i ; ;.·.·•...................... , , ,.22

3·.5Data Presentation arid Analytical methods , , 22

3 :5..1Descriptive statistics e : :••.• ,: ••, c•........ ; i;·•••............. : 22

3·;5.2 Cross tabulations , ~ , ,.~ , ~ .. 22.

'3 t: 3 C ..-b efif . 1'···· '2n. :_).. .OSl.- ene It ana ) Sl~·.:: : ,. :............. L, .

.j.S·.4.1..ogi.stic regression model ,..; :..: ; > 21

3.5.5 Cobb-Douglas production function model.. .' , ; , ~ ~ '23

., (i Ethi J C nsid '" 25-': ') ,.lea onsi eration .: " : , ~ :

,
t

CriAPTER FOUl{: RESutTSANDDIS.cUSSION ..~ :., 1.26

4.1 Introduction · (,.· , : , · ·..~.i..:: 26

.4:2 Descriptive.statistics : ; : , '26

4..2.1.Age ~ , ~.; ; .':.~ :, : : 2'7

4.2.2·Palnily. Size , , , , : ; :.; :., : ; 2.7

4,2.3. Rice Farmer's Bxperience , : !.; ; : 27

4.2.4 Seeds .:.' : , , , ';.7

4.2.5··Lan(tsize devoted to rice :( ; ; 28

4.~:6Variety 'of rice groWl1 , ~.~ :: ..· : : 28

4.2.7 Level Of education of the household.head , , ,: ; 28

4.2'.8 Land size devoted to rice/farm size , , 29

4.4.9.·lncom~ of the: household onmonthly basis · · i., ,•.•30

4.;/,,10 Number of meals taken by rice growing family ..:,.., : ~ 30

4.3Ailalysis of.rice production as a source 'Of food security , , :.., 31

4.4 Relationships betweendifferent variables _ : , :.3'2

4.4..1 Relationship between gender of the household and the type of rice grown ).2

vi



i
"

4.4.2 Relationship between the type of rice. grown and the level of awareness ofthewetlands use

policies and laws" , , ~ :.v.,; :.; , , ;;. 33

4.4.3 Relationship. between gender ofthehouseholdhead and the surplus outputleft for home

consumption :..:., ;; , , :34

4.4 COSTS"BENEFIT ANALYSES FOR THEDIFFERENT~ICEVARIETIES· " .." 35
4.~.1 Cost- Benefit.Analysis for·one' aGre ofpaddy rice cultivation.: .::, :,', ,..;: '35

4A.2 A Cost Benefit Analysis.for One Acre of Opland Rice Representing FourVarieties.. 36

4.6Logist~c regression model results .s , i , ,'" "., , 38

4..6.1 V ariety ;., ,.. '." : i .. ;•.~ i.; ••• ; ••.................. ; 40.

4.6:2 Farmer's farming experience (R fexp) : ,:.~..; i ••, ; i 40
·4,0.3 Education 'level. ;..; , , : ; ·.40

4.6,4 Land size devoted to rice ;.~ rr ,. 41

4.6.6 Family size ..: , , ; ,..,..~ : : ; '4'1

4.6·;7 lJse 'of Ox plough " , , ,., , r ~ , -.~~ ,~.41

4.6.8 Hiring of labour, : ; , :: ; , " , ,' 42

4.6:9 Motive of growing rice -: : , ...' : ;.. .: : , ·42:

4;7 Cobb-Douglas production function modelresults r .. ;, ::, 42

4.7~l.1 Elasticity ofproduction , " , , : » , , .. : .v,; ~ ·13
. '7' I ? I d ,. . d 'd . . (. s) 4'"4 ../ .. '~ ..,an SIze evote to nee acres : , ,..,.. J'

~L~.l.3 f)x ploughuse : ,', '; ;.: ; · ; · : , " : ,·44

4.7.1.4 Seeds 'usedper farm (kg) , , ,., " , ;..; ..44

4;.7...1.S·LaDour ,,' , , ,.. , , , : 45·

4./.1.9. Fertilizer used' (kgj.. r -. : ; .. : .. : .' , : :.45.

4."j .1-,6. Pesticides : 1 " : , · · : 46

4.7 .2Ret'tlllllO scale, , ·.1· • , J ; ••• ;,. ': •• :' : 46

(~HAl)TEll.li'IVl~:SUMMARY, CONCLUSION AND RECOl\1M£NUA'rIONS 48

5.1 Introductions , !.: " .. : , ,.. ,s- 48

5.2 Summary ~.., , " , , ; , " ;.; 4.8

5-,3. Conclusious.. , , , , r , ~ 50

5.4 Recommendations : , ; , ,51

vii



"REFERENCES.; , , ; ; ';."53

A:pPENDIX· ,.; · e , , !; , ! ~G

viii



LIST OF FIGURES.

(°,1
Figure l.1Conceptual framework ,.,..,.; ~ : , ; , ,v , 5

Figure 1 A. map showing theIocation ofNarnasagali sub-county : :..: 19

Figure 4;1 level of education of the household head , r , 2.8

Figure 4..2 level ofincome.of the household head ., ,; .: .30

Figure 4.3 Numbers of meals. taken by a rice growing family. ; ; ,..; ,..; ....;.. j 1

Figure 4.4 .type of rice grown a~aIl1stgender of the.household .hcad , , , 032
Figure 4,.s·type 'of rice grown a~ainst level of awareness of the wetlands use.policies and laws '~3'

~"



LISt OF TABLEs

Table 4..1 descriptive statistics of some the, variables : , :.;.: ; r , 26

Table 4.2 rand size devoted to rice. cultivation , , , , : , .

........ , , , , ;;.: : ;, ~ 29
Tabie 3...1 .Stakeholders' analysis , ,:., : ~.~..: ,..; 20

Table 4.3.,jllalysls offood security ; , , ~ ~ ~ 31

Table 4,;4 cost-benefit.analysis for paddy rice ..35

Table 4.5 cost-benefit: analysis for upland rice. varieties , j,6'

Table 4.6: logistic regression model.results ; J; :; 39
Table· 4,7 Cobb-Douglas production function model results · i., ; 43'

x



ADC

CBO's

DoA

MAAtF

MAFAP

MoFPED

MoNR

MOTI

N':ICRRI

NEMA

NERICA

NGO's

NRD

OL8

TE

MD

VEC'!;

LIST OF ACCRONYMS

Agribusiness'Development Centre

Community Based Organizations

Department of Agriculture

Ministry ofAgriculture, AnimalIndustry and Fisheries

MonitoringAfrica's Food and Agricultural Program

Ministry .0JFinance, Planning andEconomic Development

Ministry of Natural Resource

Ministry of. trade and Industry

National Crop Resource Research Institute

National environmental nlana~'emei1t authority

New Rice for' Africa

Non- Governmental Organization

Natural Resource Department-

Ordinary Least Squares.

Technical Efficiency

Wetland InspectionDepartment

Village Environmen tal Committees

xi



ABSTRACT

Rice is one of the most important cereal crop grown ill Uganda particularly in the eastern region.

This crop is produced throughout the country under diverse environments that include both

uplands. and wetland areas. Therefore the study focuses oil the efficiency of rice growing with

concerns on wetlands conservation, ensuring of food security in addition to identifymg the

factors that determine efficiency of rice production in Namasagali sub-county, Primary data was.
collected from three. parishes in this sub-county; yield surveys were also collected from .rice

farmers as well as from experiments ran, Secondary data Was collected from internet and

research centers. Cost benefit analyses were made to estimate the potential of upland rice.

conserving wetlands. For food security a comparison was made. between upland rice yields and

the quantity of maize consumed in a year depending on the; findings of Isabirye (2005).

The study also employed a logistic regression to find the factors. determining the technical

efficiency -of rice growing. and the Cobb- Douglas production function model was used tQ

determine (he level of technical efficiency of the rice farmers in Namasagali sub-county and it

was revealed .that out of the l lfactors .assessed, 7 of them were found to crucial as regards

technical efficiency of rice production and these include; education level, farmers' experience,
motive of the farmer, family size, labour, use o{ox..;plough, land size devoted-to rice cultivation

were found to. be significant. at 5% level of significance. However, factors like rice type.

fertilizers application, gender, land ownership were discovered. to be insignificant in determining

technical efficiency in the area. In addition it was found that land size devoted to rice cultivation

was the moststgnificam factor determining technical efficiency of.rice oulti vation in the area.

The Cobb-Douglas results exhibit that the farmers in Namasagali sub-county are generally

technically inefficient due to decreasing returns to .scale of production, implying that key factors

of production are oyer-utilized. It is therefore recommended that farmers should shift to upland

rice culttvation especially NERICA 4 the high yielding one so as to ensure wetlands conservation
and food security, in addition to sensitization of farmers about the.wetlands values. Ill.addition

farmers were called upon to. adopt tUQde111 fanning practices, in addition to intensification of

agricultural extension services so as to improve on.technical efficiency.
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·~
CHAPTER ONE:. INTRODUC~.t;'ION

Rice has beep gathered, consumed, and cultivated by women and men worldwide for more than
10,000 years (Kenmore, 2.003), .longer than any other crop, Except of course for Antarctica,

every continent of the-planet produces rice, with over 122 countries currently. growing the crop

Rice grows from the equator to latitudes of 530N (in China) and 35°- 40° and to elevations (in

tropical regions) ali high as 2400 meters above -sea level (Kenmore, 2003) ..The total area under

rice cultivation is globally estimated .to be '1-50.000,000 ha with annual production averaging

.500,OOOPOO metric tons (Tsuboi'- 2004).This represents :29: % of the total output of grain crops.

worldwide, (Xu et al., 2003). By 2004, morethan half of the world's population. depended on

rico as its major daily source of calories and protein, .each consuming froml 00 10 2.00 kg of rice

per year. On the other hand, the Green Revolution of the 1960/7()s, saved the world from a

catastrophe of eminent food shortage, it was the, drastic increase in rice production (hat answered

the, then .desperate food demands ..of the world 's growing populations,

Today, more than two billion people. in Asia alone derive 80%. of their calorie intake [rom rice .

.Accordingto projected population growth qian Song, 2003), the number ofpeople living on rice

worldwide is expectedro.reach ;3.5 billion in :202~. The importance Of the 'crop in.food security

and sociocconomie.srability is therefore self-evident. In high-income: countries in the Near East,

Europe, and North America, rite. is. considered to be .i:'t 'healthy and tasty food and. its.consumption

is: growing,

Rice is becoming increasingly important and popular in the diet and farming systems in Africa.

Madagascar ts the .leading producer of ricein eastern and southern Africa .region (ADe, 2001;
Luzi-Kihupi, 1998). It is estimated that by 2001, east African countries were prbdncing503,137

metric tom; .annually, which was below their estimated demand of 625;7~5 metric tons primarily

ave low-crop yields. Tanzania which ·is thelargest producer-of rice 'in east Africa is estimated to

produce slightly over 5.0.0,000 mettle tons annually,

i
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