
Adoption of Climate change Mitigation Measures: A case of Biogas

Utilization in Bugisu sub Region, Eastern Uganda

By

Ongwen Amos

Reg. No.: BU/GSI5IMCC/16

Thesis submitted to the Faculty of Natural Resources and Environmental Sciences in
Partial fulfillment for the Award of Master of Science Degree in Climate Change and

Disaster management of Busitema University

September, 2018



DECLARATION

I Ongwen Amos hereby declare that the contents of this thesis are out of my own efforts and

that all authors that 1 used to build up this piece of work were clearly acknowledged in text and

in references. No similar work has ever been done and submitted to any institution of higher

learning for any academic award.

ONGWEN AMOS

(Student)

Date: ?-1401/' 8

BUSITEM UNIVERSITY LIBRARY



APPROVAL

I hereby approve that the information in this research book is a result of efforts by the student

in the names of Ongwen Amos. The compilation was done gradually with my gradual

supervision as the assigned university supervisor.

Dr. AUCE NAKIYEMBA

Date: ~~'--Y....J--,O...\_C_._9 +\-:l.:.,_8_'...L.Jii'3..___

ii



DEDICATION

My sincere gratitude goes-to all who made this 'thesis possible. 1 thank the' Almighty God for
tbe.studyoppottunity 'and. for enabling me walk through the rough journey that it was, until the

last lap ofputting the thesis together: Am so humbled!

.In a very special way, I thank my Supervisor, Dr, Nakiyemba Alice; for the great work she did
to help me put this work rogether.any sponsors ..RUFORUM,. thank ,yo.L1 very much for the

support, you smoothened my data collection in the vast rural Bugisu sub region.

r cannot forgetto thank my respondents .in the field who provided valuable information into my

research. Particularly and 'ill'avery special way, I.thank the biogas farmers for allowing me and

my data enumerator's access to their bicgas plants even when I intruded into their privacy and

tight programmes.

To myfamily, thank you very much for withstanding my crazy. moments, when, T could leave

lights 011trans night, stay aWay from you f91'days, you withstood all thatand therefore? I. wish

'to say, may God bless. you abundantly.-_. .



T.ABLE OF CONTENTS

DECLARATION , : , : ~ ;~.i

A.PP.ROVAL , , , , , , , : , , , ii

P:EDJCATION ..' " ...' , " v- , .' ~,; , .•., : iii
TABLE .OF CONTENTS~ , ,.' ,.., , t", ••.•: iv
LrST OF TABLES , , ,.! : , '·;.l ; , -viii

LIST·OF··FIGU,R.'E.S ; :.. ,....•. _. ; : ; ix

ABS:fRAC.T ; ~ .'.' .' .'.' ! · :: x
LIST OF ABBREVTA nONS/ACRONYMS ., : , , ; , , XI

CHAPTER. O.l~rE:fNTROD.ucrlON ~ ~~ t., " , , 1

1.1 Introduction .' ~ :.., : , , , .- ~..~ : I

1.2Statement of the Problem :..; : : ·.,.: 5

1.3 Justification. of the study .', .'.., , , ~ ; , ,.. ;; :.'.; 6

1.4 Ain1S of the Study ; .' ; :,..; , " ~: , : 6

].5. Specific objectives ,..' ,.., ,;· ~..· .:;: M , ,., ••• .', : : 6

.].6·Res.eatch Questions : ::..:~ \ 7
1.7 Significance of-the Study ..:.:..,.; ., ;.:.. e .: .' ; :7
'};8 Theoretical framework : , · : , ;; , 7

l..9 'Conceptual framework , , ; :.., ,,, , ; ·.." ,-.;.., 9.

CHAPTER TWO: LITERATURE REviEW : ~ J 0

2.0 lntroduction · , ; ;,; :, .' , , J.o
r; LC' ibuti f 1··.. .' bili 1'0;.... . ontn uting actors to e imatrc vema .1 uy ., , ;.. :.'..•., , ..

2.1.1. Use of Fertilizers , , : , J 0

2 1/4 De-forestation : , : ; , : , ;., ..11

2..1.3'Agriculture {the slash-and burn type), .. . : : r : , r- , 12

2-l.4-Inoreased Demand for Wood Products, : " ~· 14

'2·.1.5 Overgrazing · ; ;, , ; ;..J4

2.:2 Climate Change Mitigation Measures , ~.: , ; , ,,, 15
'1'? 1 B'" . EI .... '1-.~,.-.,. IOlnass" ectrieity : , :.-. ,.. :. :>

iv



2,2.2·1-1ydrQPower ,.~ ~ ""':": .~.: ,-., " : ~.;.J5.
.2.2:3 Land-use Change and Management '.' : s , ; :16.
2.2..4 Forestation or-Reforestation ~ ; i.·•. ; , ·.. , , .s., ) 16. .... .. .' . ..

2.2:5 SaIid Waste.Management; WastewaterTreatment : i , ; ; , l7

2;2·.Q.Residue Return ;; : , ~ "'~': !.,,, ,, ; I 7

2.3 Contribution of Biogasto Climate-Change Mitigation , , J 8

2.4 Factors affecting the use of'Biogas as an energy s0uroe ~ ~.,.•.: ,22

.CHAPTER THREE: MATERIALS. AND METHODS , ;~ ~ ·.; 25

:3.0 Introduction " · ';" ;.., : !' , ·..· 25

'~J Description oft-he Study Area; , , ;.: ~ , ~;., 25
...') E ..' A' ti .. . 'h' S d A 26o.z, "COn0I111C C iviues In t e tLl. y -reas , , ' ~ , .

.:....,R . 1'0 . ')6'.-".,) esearcn t esrgn: ,.. ; , , : ,~..; , , .." ; .:..

3.4 Target Population , : : , , , , r ; 26

'35 Sample Size and Sampling Techniques ; ; , : , ; : :21
. .

3.5.·) Sample Size Determination ;.·\ " ; ;,..~.. ; , -27

3~5..2 Sampling Techniques , , .,-; ;: , , ;; 28

'.3.6Data Collection, Management and Analysis , ; , ; ~..; 2.s

'3.7 Variable Description ' ; , : ; 29
3.7.]. Dependent variable '.' .' " : ,..: : 29

3.7:21ndepende.nt variables : · ,' ;.2-9·

:J.8·Qu~lity Control Measures :.~, .' , ;,; ; · · 31

'3.8...1Validity of the Instruments ,.~., :; , ,; , ~ , , ,.31

3.8:2 Reliability of Data · : , : , ::3 1

3.9 Ethical Considerations ,.\ , : · , ·.. , 32

v

CHAPTER FOUR: RESULTS Al\rn DISCUSSION , 33
" .,'. . . ,," .' .

4.] .Introduction " ; ; : ,'> , :33

4.2 Background information of the respondents ~ ~ 3-3'

4..2.1 Socio-demographic characteristics , ; ..-. e ,.· 3-3

4.2..2 Socio-economic characteristics ; "..\ ; ! ,,.J.6



4:3 Contributing factors to Climatic change in Bugisu sub region .CN==30Q) , 38

·4,3.1. Industriallzation, , ,' " , : " '" ..r ••• , ·; .•39

4·,3.2 M'inin.& activities ,' , , : : : : 4Q
4.3,J Overgrazing , , ,.. , , : , 41

4.3.4 Deforestation " , : , , : , , , 42·

4.3.5 -,Slash and burn · i,' · · · , ".: ; , •••••• ~43

4.3.6· Poverty c ,' ; , , :; :.i ,' " ·•.. ,.; · ; : :44

4,4 Climate change mitigation measures in Bugisu sub i'egion(N=300) · , ,45

.4.4.1 Renewable Energy technologies ,., , , ,' , , .4.6

.4'.4.2 Land U'se,: Changes :..,'",, : , ; 47

4.43 Afforestation as a Climate Change Mitigation Practice ; , ;; ; _;.48

4:4',4 'Hydro electricity ,' .',.. , ; ,'.. ;.: ~ " ,' : ,..49-

4.4.5 S01id Waste management , ; t ; , , , 50
4.5 Contribution of biogas to climate change mitigation (N=:JOO) ; 52.. .' .

4.5j Alternative to fue! wood and charcoal ;..~ "., 53

4.5.2. Reduced.,GHG , , ; : , ; ; ~ , 56

4.5,3 Reduced deforestation : , " _ , , t •••• ; •• " s , '.' ., , ,57

'4:.5..4 Ecofriendly ; ,',.! ••• , , : , , 58

45;'5 Production of organic fertilizer ' : , ~ SS

4.5:.6 Reduces wastes to landfills , : .5.9..

4.6 Factors affecting U$e of'biogas (Nz300) , ; ; ,.6)

4;6.1 Additional work ,.: ,' , ,,,' ;., 62·

4.6.2. I-l.i~h Installation cost _ ,'., , , 1 :63

·4.6.3 N.o·adequate feedstock , : : ,,, ,, , 64

4.6;4; Maintenancecost ;; , :.~; '; ,., , , 65

4,6.$. Limlred awareness ,:· · · , , , ,.. :: : , · : 66

yi

CHAPTER FIVE: SUMMARY OF THE FINDINGS, CONCLUSION ANP. .

l{ECOMMENDATIONS :.,! ; ~ ; ~ 68.

5. '[ Introduction ,..,.•;, ": " ; ;- :..68

5.2 Summary ..,..;.i ,.,'· ,.,·· ·.; · , -, · · ;., ,,: , 68·



vii

5.2 ..1" Contributing factors to climate' change in Bugisu sub-region ·., ; 68

5.2.2 Climate change-mitigation measures' present in the.Bugisusub region " ,.. , :69

5.2,) Contributions of biogas use toclimate change mitigationin Bugisu sub region 69

53 Conclusions '''~, : , " " ,: , , " , 7.0·

5.4 Recommendations " i <., · ; .71
5.3 Gaps forFurther Research ; , ; ;· ; " 71

REFERENCES ;"';; : : ': .., , " ..' : ; ;;:.;..~·.•., :72.

Ap,PENn.icES ,.."., , , ~", ,~ ~.~ , 78

Appendix-A: Questionnai re , 78·

Appendix 8: Key Informant Interview Guide ~ ;..~ ~ ,; ; ;82

AppendixC: bind Use Change Analysis for 1990;2000, 201.0 for Mbale, Bududa and Manafwa

in Bugisu Sub Region Eastern Uganda, ~ " ,.. , ! , ,..83

'..
-, ~
......

"f.\



LIST 'OF TABLES

Table 3.{: Population of study.by category , :., : , ,.,,,, , , '.', , 27. . .

Table 3.2: Results of'Cronbach Alpha Reliability of the study variables .31

Table.d.I: Background information of the respondents (N=300) , 33

Table ·4,.L: Economic.activity.of the respondents. 0'1=300) · , : · , '36
Table. 4.3.: Con tributing factors to Climate change inB ugisu su b region ; '.,..; ~..3 8

Table 4.4: Climate change mitigation measures ..:.., ; ; ; :., , 45

Table 4.);' Contribution of biogas to climate change mitigation , ,,, , 52

Tabl~.4.6: Changes In firewood use: before and after use of biogas "·..,, 54

Tab leA..7: Factors affecting use of biogas ; " " : , , 61

viii



LIST OF FIGURES

Figure 2..1: Illustration of-transpiration of trees well managed.. .. ,., , , , , 12

Figure 2:2: Nature-of land courtesy ofslash and burn practice , · , 13

'Figure 4..1: The l..lsesof biogas in the "Communities , , ,., ; : :, 55.

Figure 4.2: Sample. of poor quality cattle that.produce very little.dung and the effect of rain on
CQW dung ,..; ~ : , , ,,· : ,.:, 64

Figure 4.3: Broken pipe.and rusted dome.gas pipe which need attention : , ) 66

ix



ABSTR~Cr

Climate is changing at an alarrning rate. Warming of the climate system -is evident. from

observations of increases .in .global average air and ocean temperatures, widespread melting of
snow-and ice and rising global average sea level. The study aimed to assess the extentto which

biogas USe: is '~n alternative energy source to climate change mitigation in Bugisu sub region.

The.specific objectives of the study were to; Explore the contributing factors to climate change
in Bugisu sub-region; Find out the various climate, change mitigation measures present in the
Bugisu sub region, EstabJish the, .comribution of biogas USe to climate 'change mitigation in,

Bugisu sub region 'and Examine the factors affecting the Lise of biogas as a climate change

mitigation measure in Bugisu sub region. The study applied.both quantitative and qualitative

methods of data collection. Quantitative data, were collected.throughquestionnaires distributed

to 30'Q respondents .selected purposively from Bugisu sub region. The, qualitative. data were

collected from technocrats (councilors and environmental/ Natural resources officer). The,

findings of the study show that Industrialization, Overgrazing, POQI' environmental planning,

Deforestation, Po.v~rt>"Slash and Burn, were fotrnd to be the contribating factors to climate

change in Bugisu sub-region and then min ing 'activities and LIse of fertilizer do not contribute

significantly to climate change. Renewable energy technologies and afforestation are,

signi ficant mitigation .measures to. cl imate change while Hydroelectricity; Land, use change-and

Solie! waste management have no significant use effect in climate Change mitigation, in Bugisu

sub region. Biogas was found to be an alternative to fuel wood and charcoal and led to a

reduction in the rate ofdeforestation in .Bugisu sub-region. It was also observed that biogas use

bas got enormous contribution to, climate change mitigation. It leads to' a reduction in GHG, its

ecofriendly and produces high' quality organic, fertilizer in form of bioslurry, When well

maintained, biogas 'reduces wastes taken to' landfills. Finally additional work to operate the

biogas and.inadequate feedstock were. found to affect the lise ofbiogas in Bugisu sub region.

High maintenance cost and installation cost; smell, cultural taboo, limited awareness, and

biogas not being economically viable, Biogasplant failures do not affect biogas lise in Bugisu
, "

sub region. The study recommends that; basic training in biogas technology should be

introduced to vocational institutlons, research in.alternative feed materials rOt: biogasand stake
holder involvement III P,rOITI9tiOJl and. marketing of biogas have been proposed to increase

biogas uptake In the region arid beyond.
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CHAPtER ONE: INTRODUCTION

~;1 Introduction

Climate. is changing at an alarming tate (Snyder, 20l7). Warming of the: climate system is

evident from observations of increases in 'global average air and ocean temperatures;

widespread melting of snowand ice.and rising global average sea level {IPCC,:2007): Over-the

three. decades, greenhouse gases .(GHGs) have' Increased by an average of 1.6% per year,

Atmospheric 'C02 ..concentrations have increased by almost 10Q ppm ..Jfl comparison to its

preindustrial level, reaching 379 ppm in 20:05 (Cornejo and Wilkie, 2010). The bHqs are

responsible for increase in earth temperature (Sue, (20 IS) and very instrumental in the increased

record of global surface temperature since 1~50. The IOO-year linear trend (1917:- 2017) of

0.74QC isobserved as, top high (Alani et al., 7,017).

Similarly precipitation pattern from 1900 to 200S changed significantly (E~st~rling,.20 17). In

Indian sub-continent.temperatures are predicted to increase between 3.5QC>and 5.5°0 (Singh et

al., 2011). African summer temperatures increase is predicted to increase by 2050 at about

i.s-c above the }951~1980 baseline and remain at this level until the end of the century

(Muvhiiwa, 20 1.7).In the high-emission scenario RepS.S (representing·a·41lC world), warming

continues until the end ofthe century, with rrronthly summertemperatures over Sub-Saharan

.Africa reaching 5;°c above the 1951-19.80 baseline .'l?y21 00 (Serdeczny et.al ..,..4.0 17).

In 20·J 6, Aruaand Jinja.had the lowest mean daily minimum temperatures While Gulu bad the

highest mean daily minimum temperature (IrisltAid, 2017; UBOS, 2017). In Nepal, observed

data indicate the consistent warming and rise jn tlje maximum temperature at all annual rate of

O.Q4-0.Q6oC and projected to increaseby 1-,2°(, by 2Q30 compared toa pre,-20QO baseline.and

Precipitation pattem also changing differently in different region of the Nepal (Chand,

Upadhyay arid Maskey, 20 12).. In sub Saharan Africa: the rise in the maximum temperature at

an annual rate of 0 ..06 -O.OTloC and projected to increase by 1.4oC by .2030 (Kuya, 2016;

Authority, 2017) and. {he same applies to countries that lie below the equator line Uganda

inclusive (World Feed Programme, 2Qlq).
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