THE RURAL ENERGY SECTOR AND THE ENVIRONMENT

A CASE STUDY OF WEST GONJA DISTRICT, GHANA

A Thesis Submitted to the Board of Post graduate Studies

University of Science and Techmnology, Kumasi in

partial fulfilment of the requiremeﬁts

for the degree of Master of Science

in Development Planning and

Management

By

SIMANGOLWA MUKELABAI MUBLITA

JULY, 1990
LIBRARY
%1V, OF SCIENCE & TECHRCLOGY
RUMASI - GHANA
‘

SUPERVISOBZ S MJ( |
oignatar Signature. ¥ .. ... iy 5 e,

Name: Mr. J.K. Turkson - Name: Prof. E;i.A. Tamakloe

Head, Department of Planning.



11

VITJL

Tha Author was born on 18th October, 1962 in Mougu,
Wostom provinco, Zambis, Ho roceivod primary school oducation
in Soshoko and Sonanga cdistricts and then proccoded to Kalabo
Sccondary School in 1977; In 1982 hc was admi‘hto'd_’so tho Univoxsity
of Zambiz in Lusaka where he graduated in 1986 with a Bacholor's
dosroo in Geography. .

Botwoon 1986 and 1988, tho Juthor worked for tho Dox:;ar*ﬁmc:z:tt
of Pown and Country Planning in Lusaka, In 1988, he gainod acmission
to tho lmivofsity of Dortmund, Foderal Republic of Gormany, for tho
firet phase of tho SPRING (Spavial Plamning for Rogions in Growing
Eoonomies) Programme. In 1989 he graduatod with a postgraduato
.Diploma in Rogional Dovelopmont Planning and Managomont which fulfi-
1lod the roquiroments for admiEaion +to tho socond phasc of tho
Programne at tho University of Scionce and lochnology, Kumasi,
Ghana, tho samo yoar. [his lhosis was prosonted in partial fulfil-

mont of tho requiromonts for tho degroe of Mastor of Scionce in

Dovoylopmont Planning and Managomont.



iii
LCKNOWLEDGEMENTS

I am vory gretoful to Mr, J.K. Turkson, my suporvisor for
having provided the nocessary guldance and oncouragoment throughout
tho proparation of this work, I Aam indebt~d to him for saci'ifi;:zinc
migh of Lis privato timo just to honour our appointmonts.

T am also gratoful Vo all thic memhors of stalf, Dopirtment
of Plunning, UeSel.

T thank all my frionds at tho U.S.T. withou'ti whoso
cnecourdgomont and divérﬂc support I would hardly havo managod o
comploto my studics, Thoy aro Oknlla, Evelyn, Sarpong, and 1'1(;1"&
forpoeiing ospoqially Janc.

I an cratoful to all m,y colloa,ues, SPRING II1 1989/90
parvicipants fq; tho oncouraganoent we guve oeaenh other.

T thank my omnployco, tho Dopartmont of Town and Country
Planning for hoving grantod mo a study loave. '

T also approciotc tho offorvs of Mr. Richs_l;ﬂ Arhin of |
tho Dcap‘ari;_mo:?'b -of lema.coc;nosy, Faculty of Phammacy for typ:_n(, o
manusscriple.

Finﬂlly, I thank tho Gorman lLcadomic Exchango SOTvico

(DilD) for sponsoring my studios.

-

LIBRARY

OUIV. OF SCIENCE & TECHN LGQYT
RUMASI - GHANA




v
LBSTRACT

Lnorgy is an :meor"tqn*b' bosisc input nccossary J.n both housc~
holds and oconomic activitics. In Wost Gonja District of tTho
Northecrn Rogion of Ghannlmom accurato informatior; on tho spocific
CNATCY Sourcas, noods, consumpiion pattorns and vhoir onvironmenual
impa'o-fs. is lacking. Such data is nocossary for planning towards Tho
nrovison of roliablo and choap sourcos of onorgy bdsod on & siuablo
supply, for tho ovor all dovolopmont .of the Districu.

fhis study, through a houschold survey of six samplod
sottlomonte in tho Disirict L{inds a vory high do'i‘)éncloncy of %ho
populasion 'on -knrosono, siprawood and charcoal as sources of _ohor{-;y.
Consumption lovols aro found ©o va_rjf with houschold sizo. Ef:f?icibncv,?

of onorgy ubtilisation is wory low due %o tho inefficiont ond-uso

dovicos employod in most housncholds.

Tuol scarcity in the District is poroeivod through

incroasing distancoes o sourcos of supply and lonzor collection vimo.

Indicotions of onvironmeni~l preseures are evicent in the form of

doforestation and soil erosion resulting not only from-enerry necds,

but also from inapproprinte farming practices, Tho implications of

sho. findinss are that planning is nocossary to Addross tho areas of

onorsy consorvaition and onvirennental protection.

o rocrmmondati-ns sugpostod aim av improving the officionoy

of onorzy utilisation, cugmontation of available sourcos of OnoIay,

inproving movhods of fuol oxploitation and improving forming

ppaciicos in the Disurict., If tho rocommonda tions are actod upon,

$akine into account su ;08¢i0NS mado in tho implemoniing instituvio-

nol structure asé District and local lovoel, the District, will bo on

its woy towards achiovimg 2 rol iablo onoriy LAGO.
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Jhis chupior providos an insroduction to the swvudy
boginning wich 2 baclkground %o ¢he problom and tho signilicanco ol
“ho noudy, statomont of the problom, objociives, reseearch mothodo-

logy uced "nd tho scope and limivadions of the ssudy.

1«1 Daclyround “o the Problom and Significance
of <hd Stlldy-

Jho 1973 o0il crisis put vory seovere consvraines on uho
dovelopmont of non-oil producing third world counvrics. Due Vo -ulo,
vory hizh dependoncy on poetrolown as a -commarcial °cnoIgy, immodiato
1d_jm'bqen*t was not possible. [Ihoe amount of foroign exchansoc roQuired
to satisfy tho povroleum requiromonts incroasod significantly as &uo
0il bill ~rew. The inecreased divorsion of rosources towards vhe 0il
imporsd »ill meant that ovor all oconomio growth waé csharply slowod
dowa as Tawor resources wore ava’lable for other devolopmont
aotivivios. As a rcr::ui‘-a, many doveloping countries found vholr
indobiodnosa grouing as thoy ‘i:riac_i t0 socure alioymadive resQuIrces

£rom invornaticr.al financial iris_'bi"ﬁu"a{ons to susvain their economin

dovelopmontie.

(0

Tho oil cz;isis rovoalod iuct how important a reliable and
sustainahle source of onergy is '?Jp the overall socio-cconomic
doevolopmoné of a couniry. Availubilivy and control over onergy
rosourcos oan doverming vhe paco Iand dircotiem of developmons which
a counvry saoo. [he crisis showod that imporited energy rosSources
apo wuoliable if a counvry wan'tg to retain conirol and A2vermine

its ow: sonio-aconomic (irocsion of developmenv.



<
The orisis alsc instilled in the minds of many poople the impor-
tanee of utilising cnergy efficiently in order to avoid the
nogative impacis on aconomic devaloPmont of high cenergy costst_
"inally, it was 2lso realised that energy is a v*aluablé commodivy
which must be consorved. Rosearch into alten*.a'tiws t0 povroloum,
and locally obtvainahlc omrgj' aéu.roes have becomo prime targevs
of most 2avoloping sloun'bries.

In Ghana, tho mog® impbr’bant source of enorgy is biomass,
Aocé'ﬁinig to availatlo information, "a break down of cnergy con-
sumption showé t:ha".: tte bulk is met. from biomass - firewood,
charcoal and agricultural residues which -account for 75 por cont,
followed by petroloum products; 23 per cont and electiricivy 3 nerx
cr—ant'.'.1 . Although biomass is the mest importantmsouroe of en;argy
in Chana, and indeed in most of the devéloping countrios, iv is
the energy souroo -19%; ‘nown in téms-of supply and cansump'tion'
lovels, It is thorofore, important that sufficiont.-and more accu-
rate data baso is ostablished on the relationship betweon biomass,
as a major source of onorgy and its impacis on the environment.

Tt is with this foregoing view thet this study is conducted.

1«2 Stavoment of the Troblém

Very little is !mown about tho stvate of tho onorgy 500 QYT
in Vosv Génja Distriot. of the Northemm Region of Ghcha, 'Lhe civua~
tion i# more 'acu'to vith rogard Vo h@usehﬁld onargy usago, Informa-
tion oconcorning the oxzact iypes of energy souroes 1n use in <he
District and tho reto of consumpiion is importany if tho rure .l
onovgy sector is to be integraeted in the enerr-y planning both at

$ho rogional and national lovels,

| —— g S L B e, Wy

C, Woeroko-Brobby, ..xg Rosoarch in Ghana: Roview and Iuvure
Directjions (Accra: CIEID, 1988), p. 19a |

1
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Lhero is nced for moﬁ information on the sustainabilivy of '_‘aha
'oumnb and fuiure one::g'y’demand with regard vo- the supply. <he
socio—cultural baolcgroﬁnd of enorgy utilisation and other pracvicos '
waich impimige on onefgr rosources, such as farming pracuvices, must
be properly rescarched into, in order that dovelopment programmes
aimod at susvaining tho encrgy demand and supply do not Locomo
'wvhite clephants’,

A proper invesiigavion of the various activivies involving
vanergj cansumpiion aénd the officiency of cnergy utilisavion Iin the
- Distri.ot are arcas wvhich lack reliable data. lMothods oi encrgy.
neilisavion and theroiore, oconsumption lovels aro likely vo vary
spatially and socially, dopondi_ng on social status.“ Consocuenily,
it is vital that the vearjious target groups are identified, as etch
croup may be affectied dilfferently by onoergy Scarciiye In @his
rogard, measurce taken to ameliorate the supply problom of enorgy
will take into account the point of view of the people ailecved
and ponsider their asypiracions and capabilities, Aliécrnacivo
onorgy sources and conservaivion measures must also be based on 2
critical assessmony of sustainability and social accepvabiliivy.
‘his means c¢hat tho social feclings must be soriously considcrad.
.ssossment of tho impuct of the exploitation and utilisavion oi
onergy rusolvrces nusté o comprehonsive and wide in ;mopo vo includo
boih tho bio-physical and the socio-oconomie environmens.

A broak dowm of tho spocific objoouives through which che
problem is investigeiod follows in soction le3.

1.3 Objootives of tho Biudy

This study is ailmod at sacisiying the following obhijeCuives:

(i) to invesSipnto tho oxact types of onergy used in Wouw

Gonja Districuj



(ii) to find out the respoctive end-uses of each onergy
“ype;
(iii) %o find out the ond-use devices employcd in relation

to energy uypej;

(iv) = to invesiigate the energy consumption lovels in tho
Distrioct;
(v) %o find out the efficicnoy of enorgy usage in the
Districy;
(vi) to invéstigatc possible albternative enorgy uypes; and
(vii) to invesuigate the physical and socio-cconomic environmental

impacts of cnorgy usage in vhe distriovu,
14 Rescarch Mo bhodology

1e4e1 Data Sourcos and Collection Teahniques

fhis suwudy has drawn on‘vafidus data. sources both primary
and sccondary. Primary data was-obvained from a houschold survey
conducted by the author in the Study Disbtrict. Another important
gource of primary dava was a Housohold Survey Condugied carlier on
in tho Distriot by SPRING II pariicipants for <ho Developmont
Workshop Rleport. [he authoruwés a member of the vcam,

Socondary sources of data included the National Energy;Board
(NeE«B) librery in Accra. In additjon, relevant infprmation yaé
obtained from spocialised rosearch institutes within che University
of Scionce and Tachnology, Kumasi, namely the ‘Toresv Productis
Roscvarch Institute and the Institute of Renewable Nadural Resourcos.
A provious study on the onorgy seciQr in 'bhe__HNor'bh'.om Region of-Ghana

provided basioc guiding information to-this study,

Fa

D. Pluth, ihe Eneorgy Secior in Northern Region, Ghana (Preliminary
Roport, 1905 i




EXwensive roview of thoso scoondary sources of data providod
imporvant background informasjion on the formulation of the research
vopic and tho physical and socio—oconomic condivions of tho Distrioct.

A third data sourcc was the discussions tho author held
with rogional and cdistrict heads of institutions whose activicius
cdirootly or indircetly rcla2ive %o the energy scecior and environ-
men«al managomont, such as the Forestry Dopartment, Dopartmeni of
Agriculiuro and mombers of che Natjonal Endrgy Board and Environ-
montal Provoction Counciles 4 JoVv of .insight and-information to tho
vroblem was obtained {rom vhose informal discussions.

lastly, porsonal obsorvatvions by tho aushor during tho trips
modo to tho study Distriot wis-anothor valuable Lource of  informu-
tion.

T'he auchor was able o obscrvae the direct depondcnce of the
populsiion on tha {orost as-a source of energy, vhoe kind of froo.s

‘ used for fuel, the cooking movhods and deviees, the ovhgr uses of

Torest products ond the signs of environmgntval pressure in the

rorm of deoiorcesctuvion and Soil erosion,

10442 Dos:i_gn. and Administravion of Intervicw Schodulo

[he Study Discériocv does not form-distinct ocological zZoncg
oven though thore aro slight spatial variavions ih rainfall &nd sollse
Thommforc, sampling wac ﬁo*b ‘basod on aoological tonos, Insdoedd, a.
spavinlly  represenvasive ﬁampl:ii};g technigquo which cnvailed Valking

imo account tho geographical areas of tho Disitrict was adopuod.



Spes$ially ropreseniaiive sampling made it possible o gzather
information in 2ll parts of the district.

The six scéilements covored in tho Survoy: JDamongo, Daboya,
Busunu, Yapei, Duipc cnd Mpaha cacl represent a geographical area
ol Tho Disirict, Soo IMig. 1.1 for the geographical loecaivions of
vhe samplod settlomenés in the District.

L'he unitv of sampling used was the Housechold, <he lhouschold
was found 50 be moct appropriate for thies study Vecouse it forms
tho smallest unit of produgtion and consumption and choroforo, has
a svrong influence on the energy resources and the environment as a
viiolee £8 much as poaoible efforvs were made o interviow tic hsoads
of houscholds.

In all, 100 housclolds wore inderviewed in tho svudy. [he
sample 3izo for ocach seitlemensv was proporitional to the sotal
number of houssholds in each seitlement. Thoreiore, larger sottle-
ments, vhav is, <hose with manjr households had larger sample sizes
than smaller ones. The sample size represented 0,87 i)or' conc of-the
votal numpber of households in the DistriétB. 'ne systematic random
s&mpliﬁg metrod was used in all the set_flemoﬁfs to arrive av vhe
final secleoction oz IlouSoholds 1for inverview, [he sﬁtoraa'hic random
sampling mothod was selocted beocause it was ’éppmpriate; and aleso
oasy Vo be ungersvood and used by the survey assistanys. Tahle 1,1

saxnmai'ios 'ﬁ:he sampling pmcedum and 'vhe sample sizes in cach of
che six settlcmonvse.

The Guestions in the interview schedule were formulated
undoer a framework of your 'thames. Phey are (1) Enorgy typos and

consumpiion lovols (2) Engrgy resources and altornatives.

-

3'I'l':uea« total number of households in West Gonja were estimated at
11 482, See SYRING II Tarticipants, West Gonja ~istrict .
Ty Preliminary Report (Kumasi : U.S<Pe, 1¥90) p. 9 @nd 13.
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Table 1,1 Sampling FProcediure and Sample Sizes

1. Sottlomont basod ' ' |
on spatial ropro-|Damongo| Daboya| Busunu | Yapei | Buipe | Mpaha | IOIAL
sontavion = iy

2. No. of Houscholds '
in sample sotile-| 2068 | 514 406 505 | 269 }3922
men's | |

3. Samplo sizos pro-
portional to 2 52 13 -5 13 7 1.100
above

4e Selociion of Systematic Random:Sanpling Methode -
RResvwondents | |
(3) Tarming methods (4) Doforostasion and Soil

orosion and

(5) Invironmental ewarcness

‘he fomulz_l't;ion of ¢ho questions was done in Kumasi, 1he
incorviow Schodule' was administored in West Gonja District from the
13th %o the 22nd of May, 1990,

Tho interviewers usad WorTo loecal residents in cach of the
gix su‘ttlompn*b_s. Rosidon’r;s worIre pmfamd in order ¢0 overcomo tho
language barrier and it was also hoped vhat respondents would moro

readily bo willing o give information than ovhorwisc.

L

1,443 Mothods of Data inalysis
Data from the six scitlements which foﬁed the sample was

coded and ana-lysod separately in ordor to have a spatial oompﬁlﬂ—

tive analysis of the gtudy aroa, Tho "Head load" was used as a unit

of moasuyroment during the survoy for houschold firowood consumption,



Dospite i‘;s i.imi'ta'tion, it was found to De an easily understand- -
able moasurc by both the assistants and the respondenis becoluse
most poople in the District either collect or buy 'hoad loads!

of firewood., During vho analysis, headloads wore oonveried into

3 i

m~ of firewood, A head load in the Distriot contains on average
0;..028321113 of wood4. + W t.,:-;;

Charcoal is sold in bags in tho District, thoroforo, moasuro-
maent was done in the numpor of bags of charcoal oonsumed por speci-

.iod poriodes Dags of charcoal in tho area have becn found to woigh

>

45kg on averago”. 1lkg of wood is oquivalent to approximaioly
e I G '
0.0013pm‘}. According to studies carried out, the charcoal proce-

ssing mecthods employod in the arca wastes about 50 por cent of tho

wood mployod whore as charcoal iivself is approximotoly 50 por. cont

7

A0 donso &g tho vood from which it ocame’', Thoroforo, a }_H;ilcgmmmo
of charcogl made means two kilogrammes of wood used g Tour kilo-
3

grommes of wood cuv or 0,0054m™ of wood.
Thé moesurcmond of korosene consumption wiis done in gallons
consumaed in & spooified poriod. The gallons were vhon converted

-

invo liires during tho analysis, One -gallon is -eCuivaloni o
4.5 litros. ‘'ho gallon was found to bo a-convenicnt unit of,
measuroement for ltorosenc becuse it is sold por gallon in-vhe
Distriot by wiao Ghana Oil Company.

Analysis of efficiconcy of onorgy uvilisation v&s .b:.scﬁ. on

the officioncy of the various cnd-use deviees in she JDisvrict which

is dealt with in dobail in scobion 3.2,

4F0rcbt"y Dephremcnv, Invernal Communicatvion Papors. (lamales 1989), p 1.
5P1uth, "The Enargy Soctor in Northemm Rogion, Ghana' p 29.

o Raduor end A. Wad, IDI [raining Material: Imining lodule, Wood,
(Now York: IBERD, 1985) p 1.

7P1uth, "Tho Tnorgy Scector in Northern Region, Gh:lna"', DPe 29,
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1«5 B8Scopo and Limitations

I'ho study is concormed with tho energy situation and tho
onvironment in Wost Gonja District of Ghana, Tho findings @nd
conclusions howover, can be applicable in most parts of tho Northem
Rogion of Ghanz or any arca with similar physical and socio—cconomio
charactorisiics,

Tho svudy covors domostic and othor houschold onorgy consuming
activivios, Iowevor, othor eiergy consumer aciivities arc idontifiasd

e

and their offocv on cnorgy consumpition and the onvironment assossod.
Rosource consgrainvs, espoocially vho vory briof 'bime-availaﬂla
for tho collgeovion and analysis of data togother with tho writo vp

has had some impacté on who study, namoly tho limiting of.cho samplo

8120 To a managoldblo sizo.

1.6 Organisation of the Thesis

fho first chapior introduces the study by outlifiing tho problom,
objoctives and tho mothodology used together with the sScopec and limita-
tions. Tho sccond chapior provides a biophysical- and socio—~dconomic
doscription of ¢ho study area whilo the third chapier is dovotod to-a
roview of literaturc. The fo;lrth chapter provides the theoreiical
framework to cho siudy whilo the analysis of data and presentavion of
rindings is' tho subjoct of chapior fivo. Chapior six looks a4 the.
oxisting planning instituvional struofum while the lasv chapier

gives a summary, roccommendasions and the conclusion oif who study.
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CHAPTZR TWO

DESCRIPTION OF THE STUDY ARTA

This chapter describes the bio-physiocal and social charact-
oristics of tho area in which this study is undertaken, It
examines the existing conditions regarding the location, size,
relief and drainage pattems, temperature and rainfall, soils and
vepgetation characteristics, population anl the general economic

activities of the area.

2o 1 Location and Size

West Conja District is located in the Northorn Region of |
Ghane, It occupies a position between 5:030' and 2030'- West and
8°-10° North, It covers an area of 16706km°, making it ore of the
lareest distriots in the Country, The District shares boundaries
.with Brong Ahafo ¥egion in the South, Dole Distriot in the West,
Upper West Region in the North-West, Walowale District in the Norwuh,
Tolog and Jast Conja District in the k.ot. The map Fig 2.1 shows

the location of the District in national and regional context.,

2.2 Relief and Drainage

Tho District is genernlly undulating with a.ltitude ranging
from 180m to 300m above sea 1e'v1:31.1 Higher g‘x‘btmd ig formed by the
Damango e;oarpnent north of she Distriot Capital. There are also
a Tew ou'tc'rop'os of woathering resistant 111{,1‘1 rise grounds achLmd
Dnboya which is an area composed oF pre-ocarcibrian granitic
rgaological structure diseoted‘ma.iﬁly by the Volia drainage systeme
Sqmral swanps and wot lands are found 2l1]l over the Districh

especinlly around Mankerigu and Dusunu areas,

1 ReFPe Mendez and Others, Assessmert ol wiie Problem of

Desertification in Ghanae (Accras UNSO, 1‘:'}555, D 18
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The oroa has d.éndri'bic drainage pattern uith two main systemsﬁ

10 Mole flows from beyond the Western boundary of the District
and joins the mainstreanof the White Volta South of Daboya, whilo
the Sorri river runs south of Damango in a ?eéf to Bast di;r'ection,
owntualiy :joinin(.; the Black Volta. The Distirict has gocod
proximity to both the White a.ndBia,ck Voltass the country's
biggost river system, Lhe ﬁhite- Volta demarcates partly, the
boundaxry of the District wj.t_h Tolon District before joining the
Dlaclk Volta which forms “the Southeﬁl boundary of the District with

Drong Ahafc Regione

203 Tomperature and Rainfall
The area experiencd8warm temperaturesaveraging 2700, with a

maximum of 2900 ocouring during the dry season, November to lMarch

and & minimum of 2600 in the months April to October.2 These

mhienomena is associated with tho dry harmatvan vinds which blow
from tho north-~east in the dry season in contrast with the humid
winds of the wet season from the south. The harmattan, which is

2 dry wind, has the affact of significantly raising the rate of

-

evepotranspiratian tlus ocausing soil moisture defficiencye

M™Me arca recoives an average annual roinfall of 114.4111111.3-

é

"The @umual precipitation tends to deoreasc from over 1000mm in the

gouth to ehout 750mm in the north of the district, Sec Fige Z2ele

Te roin season Yeains in late April and reaches its peak in Jume.

wm

.2 Mondez and Others, "Assessment of the Problem of Desertification
- in Ghana', p 12 |

3 ; 11023 tﬂ‘, llorthern Region: A Descriptive Overview, (sza.lc -
orrip, 1983)
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T pattemn of fall is orretic at the Dogimuing of the rain soason,
aAnother shorticoming is that the rains fall with very high intonsity
reoching 300mm per hour causing flash floods and erceion on unprot-—
eoted soil, 10 por ocont of the rein is lost in the fom of ru-

off widle 2-4 por cent is rochargod as ground water and thoe rest is

4

rosumed to the atmosphere through ovapotranspiration, Due to tho

irrogularitios in tlo reinfall pattem and the Ligh ratos of evapo-

‘rangpiration, thoro is a sovere limitation to crops and vogotation

mw'th mriOdﬂ e 5

24 Soils and Vegetation

According to the NOHKRIP mport,6 tho District is situatoed on
an old goological arca which has been subjectecd to oxtensive
erosional processes over & long period of time, Tho soil distribu-~
tion can be roforod to as Voltaian Serios. Damango formations are

alluvial doposits of low inherent fertility. Those seriocs covor
tlie ontire district oxcc»t vhero pre—carribrian coystalline format-—
ions are found,

In tho contral part of the Distriot, shallow voltaian shalles
aro found, Limestono outcrops ocdcasionally ocour betwoon the middle
cnd the lower Vollta.ian sorios as ic tho otse around Daboya and Buipo,

o faotor which is rosponsible for the Saline Soil conditions in

L=

thiege NYIvos,

4 NORRIP, "Northern Region, Pe 5.24

5. In the Northern Region, the poriod of adoquate rainfall for cronv
growtl is about 129 doys, Seo Mendez &..d Othors, "asscassmont of
tie Problom of Desortification', p 13,

6 NORRIP, "Northern Rogion", Pe 5.25
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“ho oxXtromo Wostorm rart of thoe Listriot is ocomposod of granitic
soil tyre which is parzallol to the Voltitaizan sandstones found in
tlie north to south-centiral part of the District also of low
fertility,

Although, most of the area has low inharent fortility,
there is still a lot of potential for acgricultural development duo
to “ho combination of the physiography which is gontly undulating,
morderate rainfall and abumdance of wet lands. There aro agricultu-—
rolly suitablo arces around Buipe, Mpaha, Twluwe ond around Yapei.

Li strip of land boundering Brong Ahafo occurs in this category.

There are also moderately fertile lands in the Distriet. Such
areas ocour arround mbdyg,__Buipo, Kusaugsu and Busunu,

The combinations of olimato, edaphic (soil) factors and
hunan activities are rosponsible for the type of Vegotation found
in the Districte The natural vegetation is Guinea Savanna Woodland.
Tho main species which lhiave adopted include Shea tree (Butrospermam
Parkii), Baobab (Adansonia digita.ta) Acacin, and Dawadawa (Parkia-
bicolof).“ Gonerally, uhcy are scattored throughout the District
oxcont whore dense wocdland forest occurs in river valloys with
enough water all ycar round, .

Nearly a.ll_ the trce smrjies are deciduouse B.Dﬁ,ula.r bush fircsg,
grazing oflivegtéck.and cultivation have resulted in a degradation
or Tiio original vegotatione The vagmtatibn in most of the areca 1is
mainly voery open woodlaond with short grass-degraded savannae.

In spatial contexv, more cloged savenna is found in llole
EIa'tiomﬂ Park, Kenikeni ond Yakombo forest reserves which occupy
all area.of5000km2; Sce I'ige 243 showing viue spatial discribucion

of wvoiutation,
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2e5 PoMation and Settlement Patterns

Aocording to the National Cenous Reports (1960, 1970 and
1984,) the population sizo of tho Distrioct increased from 29337 in
1960 to 38,638 in 1970 cuid. to 69,505 in 1984.7 This reflects an
ariual growth rate of 2,8 por oont between 1960 and 1970 and 4.2
Wr cont botwoon 1970 and 1984 The 1970 — 1984 growth rate wos
well above +the national-average which was 2,6 per cent during the
neriode It was 2lso above the average for the Northern Region
vhich was 3.4 per cont by 1984, This hizh growth rate may be
eXplained partly by natural growth rate, the redemarcation of the
Distvrict's bodnda.ry in 1988 and by the movoment of people into the
Distriot's pofential agricultural sreas, Tho 1989 population 8izo
has boon estimated at 80,373.8

Tho Distriot is generally sparsely populated with an average
pooulation density o 40 porsons ner kmz. The population density
hos varied in time and spaco., The density has risen from 1.0

2

porsons per km  in 1960 to 448 in 1989, Spatially, tho majority

off the peoplc arxe concenirated in the Tew accossible corridors:
around the District eapital (Damongo) and the major zonal areas

of Deboya, Suipe and Yapci. The map Fige 264 shows the population
distribution in tho Diat:fiot in settlement with 500 people and abovc,
the 1arge§t concoentration of people is found around Damongo with
about 12,522 inhabitants.,

The sparse population poses a conatraint in the delivery of

Lot soecial and toclhnical infrastruoture servioes,

[ Statistical Doard Servico, National Conmus Report
(Aoora: SBS, 1960, 1570 and 1984)

. D2LING IT Participanto, "West Gonja Distydiot 8tudy'', p. 10.
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2¢6 Doonomio Aotivifiea

The West Gonja Diajbriot‘ is a pmd.omim.ntly agricultural arca.
Generally, agricultural practices are uﬁanﬂiw exce pt eround
Damongoe 9 Agriculture is meinly rain fed, Shifting cultivation

18 tho dominant farming systom in the Districte About %9 per cent
of tho labour foroc is ongaged in agrioulturo and thoe rest io

10

engaged in non-agricultural activitios, Important crops grovm in

_'blm District include Maize, Sorghum, Groundnuts, Millet, Cassa,vﬁ,
Yan and Beans,

Livestock rearing is not undertaken on commorcial basis., It
1s a sooondary activity to orop farming. Important livestock kept
inoludo shoep, goats, cattlo and poultry. Most livestock is kept

undor the froe rane syston while cattlo is.!mpt under the carc

of hordsmen, Livestock keeping is confrontod by & numbor of
problems including disoaaos; such as anthrax, gastroentesitis,
rinderpost and lack of feed and drugse In addition both crop
and livestock production aro hampored Ly lack of an efficicnt
oxtension delivoery systom.

["ishing is an important occunation for settlemonts along tle
Voltea Lelke and the Whito and Dlack Volta rivorse, The noak soason
for Tishing is from May to Soptembor, Duino is tho major fish

mar:0t% in the District and accounts for ovor 90 per cent of the

figh trede in terms of wvolume and inoumeoii

7 SPRING II. Partioipants, "Weost GConja Distriet Study"', p. 26.

10 sprmc 11 Participants, "Wost Gonja Distriot Study”, p. 17.

" SPRING IT- Participants, "West Gonja District Study, p. 34



Tho industrial sector employs 7.7 -or cent of the labour

fO.I'OGo12

It is mainly dominated by informal sector activities
such as food processing, textiles, leathor-works, soap making and
oottege industrios including basket and mat weaving, blacksmithing,
woof works and mectal works,

Tho low inhoront fortility and in some places shallow soils,
vho gparse and deciduous vegetation togethor with the intensive and
somotimos erratic rainfall show that tho arca is pr@oe to onvironm-—
ental degradation if +the né.tura.l resouroos of the District are not
utilisod sparingly. 4Although the arca is sparsely populated, tho
aigli population growih rate and the high dopondence of its popula-

tion on agriculture — both for ocrops and livestock, may be causing

preasurce to the environment,.

12 PRING II Participonts, "West Gonjo Dis$riot Study', p. 34.
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CEAPTZR THRER
LIT-RATURE REVIEH

This chapter trios to show the ‘mla.tionship that exist
octwoon tho energy soctor and development, It also underyakes a
roviow of relaved studies and identifios relevant information

irom previous studios which has boon useful in other parts of this

studye

3¢1 Conecral: morsy omd Doevelopmant

Inergy is a .critical input in dowvoloment, It comes in as -
ail intermediato good cssential for various household and cconomic
aoviviticss Energy is usually valued as an input in some niocess

o. production or utilisation which results in a final proluct. In

4 | A\
the home, encrgy is ossontial for lighting, cooking, heating, and &
drying whilc outside the home, it is uscd to pursuc productivo J.-

\

robivitios such as in zgriculiure and industry. Dnorgy is import-
ant in all activitics which gonorate incomec and employment \Q
opvwortunitios to 'oe Oj_)le;

The sources of onorgy are varicd, They include potrtolrewn,
hydropower, nuclear, solar, wind and woolfudlse In the toveloping
cownvrios, traditional souross of onerey including dungs,crop
rosiducs ,‘ firowoocd and ocharcoal arc by Lfor tlo most important,
according vo Bassan traditional Bourcos account f‘o";- about LY
or cent of total cnorgy use in Afriea, 65 por c-opt j_n_ﬂ_éi& and

20 per cent in Latin ,Mnorioa..1 In the foresoable futursé thiérpfore,

the traditional sources of onergy will continuc to play a wvery

|

1 lie, BDASSAYT and Te WQCD: L"nvironmenta.llv sound Sma.ll Scale

.-."-hlerﬂ-Projeojss (Mo Yorks CODEL. VITA, 19355 Del e



important role in the day to day lifo of the people and will
congtitute a.' major onorgy source in developmont activities,

Thore is nothing wrong in continuod roliancb on traditicnal
sources of cnergy because they are all "renowable" fuels and
vlhioreforeo environmenta.liy sound, Bassan points out that from an
environmental point of v:f.ow, continuod roliance on itraditional
souroes of onergy may be goodl as the ohé..'l.lbnge for dovelopmont is
“o provido onorgy necoggary for socio=cconomic development and 21go
to promote rosource use 'tha.'t; will allow Ffor sustainable and reliable
onorgy supplios. Iowovor, thié holds truc only vhore these o.aoryy
SOUTces arc not used to such a point where they lose their ability
to roplaco thomeelvos, that is, their ronewability.

Horld enorgy consumption figures indicate that wood fuol accounts
for only 10 porcont of the toté.l onergy used overy y'ea.r.;z It ranks
fourth, a considerablo way behind the major fucls- of -0il,-coal and
natwral gase Wood ;anl its derivative charcnal, is.uscd widely in
bovh rmaral and urbain cicas of the doveloping countrics as damestio
fuol in many homos, Wood-=fuel 18 also used as a- somrco of-eneryy
in many industrial venturos,

Although tlc share of woodfusls as & proportion of the total
0l0rgy consumed varies i’romﬁoountry to country, thore is.no doubt
that its share forms an extremely high proportion., In gome of the
Sahel countries of A:E‘.:'loa., wood Tuel-accounis for ovor $0O per cont
of “ho total onergy consumed for all purvoses while in Niépria, its
gharo is 80 per cont.3 In Zambia 3442 por cont of all houscholds
in the country depond on woodfuel for -<tloir domestic onorgy ﬁquiromants.
e G S S L S LT Ut R 5. A

2Gora.1c1 Poloy, World Tuels: "The Inorgy Crisis of tho Poor', Tho

ro1oy, Moodfucl", p 66

4((30n‘tra.1 Sta.tistioag. Office, Seloctoed Hoclo~lconomic Indicators <
Lusalka: CSD, 1984) p 9.
- IBRARY |
u HN lm

L asreunl 2 TEL

-l. prppe————.
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Unfortunately, in many countries, reliable information on woodfuel
consumption 18 lacking. This high dependency on wood fuel is
already manifesting itse lf :Ln signs of environmental degradation
in some parts of Africa partichlarly in the Sahel where dgseftifi-
cation is already taking place.

The early initiatives towardE: solving the wood fuel problers
were hampered by -lack of accurate duta on consumption levels, This
18 because, woodfuel consumpticn particularly in the rural éreas
does not pass through the "official" warket. However, it has been.
observed that the causes of -fuelwood problemz-arexcomplex and
patterns of use vary while the causes lof scarcities differ from
place to place and different people are affected in- different WAYVS o

There are also differences in-levels of fuelwood consumption
amnong countries, cultures &nd%eccld'gic‘a.l regions, The position
too changes with time as-people respond towards increasing scarcity.
The fuelwood problem is’ worsened by the other competing demands for
land for instanée, agriculture 4nd other human wood requirements.
As a result of the need to ‘find additional land for growing crops,
the supply situation of woodfuel cores under pressure. Another
dimension to the fuelwood problem is added by the buying of wood
from rural areas by urban dealers, The extension of an urban market
into new rural areas adds to the pressure being experienced there

and accelerates the depletion of resources.

3¢2 Overview of Related Studies
4 nunber o_f‘ studies nave been done on the rural energy sector
in varicus parts of the deve loping world, This section aims to draw
'léssons ‘ from these previous studies for incorporation into
this 8tudy and for the purposes of cdmparison. In particular three

case studies are reviewed.



e

In Fiji, o rural onergy etudy was undortaken theme by
Sitra.tibau.s Tho aims of the study were: to survey current enerzy
use and noeds in soleotod .n::r.-a.l arcas ol Iijij to ewvaluate
altemative sources > uvnorgy supply ospocially the advisability
of oxpanding tho uso of biogas and to ovaluante the possibility of
inhroving conditions of domestic coolting thirough conservation,

Tho study found that 92 per cent of tho surveyed homos coclead
With firowood ovor zn onen fire placc. Jlie annual mean -consumption
of’ Zirewood was found %o be 506 kg (oven-—dry weight) por - capita.

v vas also found thi2i 2bovt 70 per cent of the per canita
camunl fircewood consunption was uscd for homa cooking and food.
proservation, 'I'ho study notod that coolsing over an oron fire Apant
..E‘rom causing eyc irritations may also caiwno ohest problems, In.
Tanriania, an cnorgy study by Skll'tﬂch6 found an annual firowood.
consuaption of 2.2m3 (1629,6 kg) per capita for-the riral -arcys,
Tho aurvoy also quotod ¢ ,grmrt 1 increment of tho local forcsts of
21'.13 ;;,u:r:_haotam per ycar, In Ghana, a survey by Pluthz- in--the
I-E‘or"ahomlﬁagion of which Viest Gonja ié o part, found FThav 99 ner
oot of tiwe houscBolds sampled usecl'-firowood and eharcoal, The
study quotos. forost growih inorvment ranging-botvween 4 to 15
m3/3m for forost . states and 3 to Tm /lm Tor-ferest rangeinnd,

Other studies }.'lé'."..VO fooussod on tho officioncics of “vaxrious

fuels and cnd-use dov1005. This is an inportant olomont if tho

issuc of ‘substitutability of fuel is to be considercd,

_-___'F._—'_'__ﬂ-—

= =
'8, Siwatibau, Rural Inorgy in Tiji: A survoy of domostm ONOTEY
usc_and notontial

(Ottawa: TDC, 1 1981).

” Wi, Skutach, Sadco Brorgys Woodfuol study for Tanzania
- (Tucnde: Sadoo 19375 _

7

Plutli, "The Znworgy soctor in Nortior Rogion, Ghana
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This was done by looking at tho ratio of effoctivo onergy tihrough
o oortain device 2nd to -tota.l amount of cnergy releascd by a
particular fuol. ‘s such, tho performance ol +tho various fuelwood
ond-use dovioes can be compared on the basis of cffoctivo Cnorgy
cocliverod,
{eblo 3,1 sumnmarises uw officioncies of tho various dovices and

tho rosooctive Onorgy Sourcos,
Yablo 3,13 Lfficioncy of Comaon End-Uso Dovicos

DEVICE

Te 3 Stono Firo

5 Improved mud/
- brick stave

3 | Traditicnal
*| Zrazior

Improved
charcoal stove

-ressure shove

Sourcos Sadce Ensrgy Vol VII Noe 18 (19838) pe 4 and TS, Wood
- and Se Daldwin, "Fuel and Charooal Uso in Developing
Countries", Annual Reviews, (1985),p 421

The table shows that using an open firo is highly inefficionte
<ho inproved firewood stovo-is moro-effieiont bocause the fire is
nrotocted from the wind. Charcoal -1a8 “a luigher calorific veluo p@r‘
'1dlogram and when usod in an -improved olixrooal stove iz much more
orfficiont tha.ﬁ fix'owooL Howover, tho ~-f1ueB'i:'ion of}. slmétitutabilitgr

ig ocomplox and involves much more than tho cBlorific value of =



27

fucl aru:'l tho officioncy of an ond-usc devicce It involyos in
addivion %o the cost of tho nccessary cnd-use device for subsvituvion,
tho cost of tho fucl and its availability and a2lso tho culiural accop-
tability of tho new fuel and its methods of usage. In Ghana, it has
boen found that there is a rural-urban variation in biomass consSump-
tione In the urban arcas, charcoal consumption predoninates while
the rural areas generally tend to depend more. on fircwood and

agricul tural roesiducs. In urban creas of Ghana, 69 por cent of
houscholds use charcoals. The produciion of charcoal is basically
throuch the traditional earth mound kiln method. This method has
boen found o be #wvery inofficiont, in that, it wastes about 50 per
cent of the wood usod9-

The Ghana Government, as a response towards the eminont
environmenisal problems from & high dependence on biomass for Snergy,
is promoting the substitutjon of liquified petroleum products (LPG)
for woodfuele To promote this change, cheaper and smaller cylinccrs
of 5 and 2,5 litres capacity and bunson bummes are made abailable
on vhe marl:et,' in addition to the conventional gas stoves and larger
capacity cylinders. Bunsen burners and smaller capacity cylinders

ayre expecied to cater for the neceds of the low income households.

Mrthermore, programmes promoting the use of more officienv

charcoal stoves are going on-in omder, vo coOnsServe CNCTEYe

; K.S. Nketia and Others, The Charcoal Cycle in.Ghana -
A Baseline Study (Accra: UNDP/NEB, 1988), P, vii

J Pluth, '"The Energy Sector in Northern Region, Ghana", pe. 29



CHAPTER FOUR
CONCEPIVAL PRAMSHORK
This chapter looks at the theoritical framework under which
the study is conducted and begins by examining thﬁ laws governing
the behaviour of energy., The second section looks at the movement
of energy in natural ecosystems while the last part geals with the
need for incorporating anvi,ronn'enﬁal fmpactgAssessment in all

development activites for au'stainable development.

4.1 Review of the laws of Thermodynamics

Energy is defined as the ability to do work.' The behaviour
of energy is precisely described by the first and second laws of
thermodynamics., The first law states that "eneréy my be transformed
Irom one source to another but is neither created nor destroyed" .2
This law in its ultimate useful form is a conservation of energy
statement. It deals with transformetions and trensfers of quantities
of energy. whén energy is transferred from one region to amother or
1s transferred from one form to another, the total quantity of energy
involved is the same, because none of it\ is destroyed. Sunlight is
& form of energy which can be transformed into heat or potential
energy in food by plants, but none of it is destroyed.

The second law of thermodynamic states that "every process
involv:lng'an energy transformation is aocgmpanied by a degradation
of the energy from a concentrated form inte a dis peréed form" ,”

The second law deals with the quality of emergy and it. is essentially

0
a non-conservation rule, ot

-———————-—-—-—-—-—-—_—_____________

1 E.P. Odum, Basic kcology (New York: Holt-Saunder, 1983) p. &6

< Odum, "Basic Lkcology', p. 86
3 Odum, "Basic icology'", p. 86
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The conwersion or transformation of energy from one form to ancther,
for ‘example. solar energy to potential energy in stored carbohydrates
is never 100 per cent efficient because soms of the energy is always
lost out as unavallable heat energy in a more dispersed form. Certain
features of an energy process leads to a degradation of energy or

loss in quality. 4 hot object will tend to get cold as heat is
dispersed from the object. The heat dispersed is of law quality
because J'.t'T ha_.a more or less no practical use. In the second law y, the
concept of optimization of energy usage is implied and that there are
better 'and worse ways of using energy. In an energy transformation
process, energy dégradation can be measured in terms of efficiency
of energy usage. Some devices, that is, end-use or conversion devices,
are more efficient at energy usage or conversion respectively than
others. In terms of practical energy usage, the second law of
thermodynamics plays an increagingly important role in the analysis
of Hew energy transformation processes and devices and in the 1mpro-
verent of old ones.

The efficiez;cy of a gystem or device refers to the proportion
of energy converted from one form to another as against that which
18 lost. The smaller the amount of energy lost as dispersed heat
energy the more efficiént 8 conversion system or device is. In
practieal terms, the efficiency.of a device or system £s measured as
the ratio of enérgy output against the input. This ratio is always

less than 1 as no 100 per cent efficient gystem has ever been developed
yet, usfficiency is thereforé,' 8 measure of what is accomplished
éompared to what it costs., High energy efficient domestic aprrliencas
such as cooking stoves, and industrial tools mean less energy costs

to the people and energy conservation.
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Improvements in conversion efficiency of systems and devices are

imperative if the impacts of rising energy costs on the people is to

be minimised,

4.2 Iosystems and snergy Flow

The ecosystem is the basic functional unit in eCology. An
écosystem is "any unit that includes all the orgenisms that function
together (the biotic community) in a given arees interacting with the
physical environment so that a flow of energy leads to clearly
defined biotic structures and cycling of materials between living
and non-living parts‘14 From this definition, it can be seen thgt
@n ecosystem includes both the organisms and the non-living or
Physical environment. [Rch of them has an influence on the properties
of the other and both of them are necessary for the maintainance of
life. Hcosystems can mange in size from large tropical forests or
oceans to as 'small as a pond of water,

Generally, there are three basic components -Iand procegses that
make an ecosystem function. The functioning of an ecosystem is due
to the interaction of the three, namelw 1) the biological comunity
or organisms, 2) the cyﬁling of materials including nutrients such
as carbon, nitrogen, phosphorous and 3) the flow of energy througl'{ |
ecosysten,, I-Iaterials in the ecosystem are recycled over and over
agein between the living 8nd the non-living parts of thr; 808 ys tan.,
The efficiency of material recyc-ling and the magnitude of imports and
exports of materials into and out of the ecosystem vary widely with
the type of eoasyai:an.s kcological processes in the warm &and wet .
fropica .tend to occur at a faster rate than in other areas.

e ee———————————————— e S —— et e
4 Odum, "Bagic dcology', p. 13
2 Odum, "Basic scology", p. 15
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ivwo ithings happen o the qualisy
flows through the ecosysten,

And quantity of energy as it

‘he total [UAntity converted from one

trophio level to the Oher in the food chain decroases while the

quality inoreases,

{he follouing diagran Fig. 4.1 1lustrates tuis:

o

alit

X30Y0¢

il 100
-1E 1000000 ~———31000C

Qly
Incroasing '

Quality

8) | —————1000 =——————32000

Source: Odum, "Basie Hcology", p. 147
m.4.1(&) shows thav, in a food chain, the deoline in enexrgy is from
abou:"u 1 million KO&l/MZ sun input down to only 100 Koal/M2 available
at the predator level, Similarly, emergency chain leading %o the
produoction of eleoctricity Fig.4.1(b) shows the decline in the
quality of energy. On vhe ovhar hand, in both cases the quality of
enorgy inocreases ai each conversion and bacomes more conceniraied.,
['hes congentvravion of energy in a givan mass of predators i; 100
times more vhan in a similar mass of horbivores, Similarly, fossil
fuéla have a work potential 200 Uimes that of sunlighv.

Tnorgy flow in tho eccosystem has a direct effect on tho
popualaivions of the various orgénisms in oxisienco. Tho numbore

of the various orgenisms in an environmonv - producer plants,

horbivores and the various carnivores are all limived and coniro-

1lod by tho flow of onorgy.
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&ergy flow into the ecosystem forms the basis for the function-
ing of the ecosystem. The various organisms in the ecosystem are
specialised in various Ways and each group performs specialised
functions forming an interdependent delicately balanced and dynamic

systen,  The most important source of energy to the ecosystems on

earth is the sun. The behaviour of energy in the ecosystem conforms

to the two themodynamic laws outlined earlier. The autotrophs or
p:oducers Which are mainly the green plants capture some of the
incoming solar radiation and in the presence of carbondioxide and
water are able to manu facture carbohydrates, a proceéss known as photo-
BynthesiB;. The pmtosyntheéis process 1is largely an inefficient one.
Under optimum field conditions, values bettfém 5 and 5 per cent energy
conversion efficiency are achieved by plants .6 The producers are fed
upon by herbivares-animnls that feed on organic mattér roduced by
plants. Herbivores are fed upon by carnivores » forming an interdep-
endent chain. At the end of the food chain are found the osmotrophs
or decomposers which are minly bacteria and fungi that obtain their
energy by absorbing dissolved organic matter extracted from plants

or other dead orga.ﬁism. The decomposition process releases the
nutrients in dead bodies which become avaibable for new life. The
mrocess also produces hum.a that make the soil texture favourably
for plant gﬁwth. ""The essence of life is the mog'ess;i.on of such
changes as growth, self duplication and synthesis of complex relati-

onships of matter",/! knergy transfers accompany such changes, with-

out which there could be no life and no €cological gystems,

&

6 se Bl-Hinnawi, knvironmental Impacts of Production and Use of
Lnergy (Dublins Tycooly, 1%15, De 278 .

(4 Odum "Bagic ucology", p 87




33

4.3 Incorporating Enviranmental Inmpact Assessment in
Development Activities

The term environment is an all inclusive one. It refers to
the bio-physical and socio-economic systems around the earth, It
includes organisms and their surrounding habitat. The most serious
threat to the ©Cosystems and the environment as a whole is posed by
hinan activities, Generally, & considerable insight into the
environmental condition can be galned by viewing environmental
problems as the outcome of environmentadl resource extraction, mroce-
ssing and use .8 Therefore, it follows that natural resource develo-
prent policy is part of environmental policy. The rapidly growing
population in the developing countries demands increasing quantities
of resources from natural aﬁtema. 48 more households are formed,
and development activities expand, large quantities of resources for
energy and othelrl purposes to support the population are extracted
from the physical environment. In the area of agriculture, increas-
ingly marginalised land is Pt into crop production. The 1apd
already. under production is put into ever more intensive use. In
the developiné countries where the most important source of energy
18 biomass, the rapidly growing population may mean that in the near
future large tracts of land will be left bare as & result of the need
to aatisfy' energy needs and other requirements. 1‘.'11--Him::u9.ni9 points
cut that even long before the demand for firewood leads to complete
destruction of the tree cover, it can have a mrkedly degrading
énvironmental effect: excessive prunning of the branches my reduce

a tree's capability for growth; removal of the more easily-felled

M_-

c Je Horberry, Summary Paper on btnvironmental Impact ASsessuent
Gland: QUCN, 1934) pp 1'%' RSeronfente Lot Assessuent

J El-Hinnani "Environmental Impacts of Productiori and Use of
Energy" p 247
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younger trees may reduce the regenerative ability of the forest
While excessive opening of the canopy through the removal of too

Dany trees can render the forest susceptible to daiege from wind and

Sun and affect wildlife.

forestry resources are treated and used fastar than they can be
réplaced. Over exploitation of reneéwable resources disrupts the
natural processes such as the mineral cycles taking place vetween
the biomass and the abiotic environment, When these cycles are
disrupted, the minerals are lost for ever and cannot be uscd for

fu:ther production of bienﬂas. Upsetting the ecological balance aan

de gradation dué to lack of plant cover to reduce soil erosion and
rovide humus for good soil structure and texture can leed to failures
in crop production and increased frequency of flooding. This destroys
the ability of the land to produce. ﬂg-iculmé.l productivity and
energy ava:ila:bility depend on the ecological well being of the environ-
mente At the global level, excegsive deforestation can disrupt F
global climatic regimes which are essential for the existence of man.
In the developing countries, environmental problems are due to
8 complex combination of factors, agr:.cultural practices, flreu.ood
collectlon and tlmbar harvesting are linked to other more fundawental
issués such as land tenure, rapid population growth, rising unenploy-
mnt and the stagnation of agriculture itself. It is estimated that.
20 per cent of forests in africa. South of the Sahara is under threat
while Weeat Africa alone has lost about 60 per cent of its original

I'E.J.'n fOI‘eBtS- ‘ tx

. &
)
i

*““I

10 Cs. Simpson, "The Battle of the Gre'ans", Yest Africa (Uect 9-15, ‘1989),

p. 1676



Evirmmental effects are the masurable changes in the naturel

systen productivity and emvironmntal quality resulting froo a deve-
lopsent mtiv:lty.”

Negative bio-physical and socio-econonic effects
of development activites 2ust be viewed ag costs to society. 1he
Judgement or estimte of significance or ecomomic valuation of
éenvironmental effects on natrual and socio-economic milieu in relat-
ion to an activity or proposed developeent is known as nvironcental

Impact Assessment (EIA). It is a process used to sssess or mredict

the effects or likely effecfs on the surrounding area of 4 developn-

ent activity or resource utilization.

Environmen tal Iupact Jlssessment is both a tool and a procedure,
It combines the policies and procedure that govern EIA systen in a
governoent or developunt agency and the methods and techniques
used in applying EIA to development activities. Therefore, it can
be used as a tool for analysing environmental effects and also as a
procedure for bringing the analysis to bear on decisions.

&la cannot function as a tool or procedure on its own. It has
to be incorporated in the whole development process starting from
planning inplementation up to the monitoring and evaluation of prog-
.ramoap and projects. The results of the LIs must play a part in
decision making at the various levels of development activities,
e e ————————————————————————— e

L Je Horberry, Status and a cation of Buvironmental lupact

isssesspnant for Deve Ypmen t and: UG B4), D
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The aseessment mst i'denti.fy alternatives available for achieving

the degired objective, The inportant linkages of an activity or'
proposed dﬂ?elOPmnt With the patural and social ¢nvironment and with
other activities in existence mst be identified. The need for &IA
mst be based on the evident natural and social inplications of an
activity both short and long term. The bemefits and costs of a deve-
lopmnt activity mist be roperly - assessed and possible trade-—of fs
of the various options available wRde Clear., [igure 4.2 shows a
conce ptual basgis for EI4 of development activity.

Invironmental Impact Assegsment Should be institutionalised in
decision making and in development Planning and ‘inplerenting agencies
in orde:; that-it can be applied systematically as a tool for Planning,
nanagement and evaluation of rogrammes and projects. i« procedure
to define the Circurstances in Which it must be unde:italcen y the rules
on how it should be done and th1e counmunication of results to decision
makers and interested parties mist be clearly worked out. It is
therefore important that in order for EIA to be effective, it rust be
legally backed so that its results ¢an not be ignored. Proper appli-
cation of EIA leads to Sustainable development in the long ternm as it

indicates the environuental resovurce limits,
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CEAPITR I'IVZ
MA.'AILLLYSIS
This chapter is devoted o the analysis of the data

obtained from the survey. It starts by looking 2% the fuel
preforonce :nd then+ the fuel consumpiion levels in tho Disvricv,
Lho third part is dovoted to the analysis of tliec efficiency of
energy utilisation in the Disirict, Analysis of tho 1apaet of
household size on consumption lavels is followed by tho projecotions
of vhe demanc and supply of energy. I'be last part analyses “c:hc
onvironmental impacts of eNnergy resource u;'Gil:l_.sal:iOn in tl'_mﬁ

DiﬂtriCtl

5¢1 TFuel Prefercnce

'here arc basically three typos of fuels Iwhich are widely
used for housohold purposes in cho Disbrict. fhoy are lmm'aona,
firewood é:and- chircoal,  Koroscne is tho most important :Euél usaed
for lighting purposecs., It was fou.nd that 99 par qent of households
surveyod uso kerosenc for ligh'biﬁg with the oxception of only one
housohold which usos firewood. [Ihis probably reflects the
convenience of using korosene compamd to -locelly availablo
altarmavives and also its availa'biiity on the local markev. For
the purposes of cooking, brewing and heating firewood and ch-reoal
are the most widél‘y usad fuels. It was found that 63 :‘.nf 57 pex
cent of houseohelde surveyod use only firowood for coolting and hea-—
ving respecvivoly. IHowever, a substaniial percentage, thati is, 35
por cent, usc both firewood "nd charcoal for cooking :.:nf;f hou'?."-:;ing.
Most of the liouscliolds using bovh firewood and charcoal were found

to be in Damongo tewns Thore was no household found t0 bo using

only charconal fbr all purposcs.
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Al Profercnce

Using Using Using Using, . Using
Lovivity Rorospno FirovooC Only Charcoal Only Boeh I'iroewood & Chorcoal Solar
H/holds & H/holes -~ % H/holds % H/holds Z H/holds &
Ligk¥ing 9 9 L L B y ” “ - g
Cookdng 2 2 63 63 - |- 35 35
1 1 o1 vl | [ 1 35 3
vaa - - - - — — —_ - .—8 A8
Broving - — 20 20 2 2 A - - -

Sourco: JLuthor's Survoy.



In 7 por cont of houscholds, only charcoal is usod for hoating
whilo 2 por cont usos i¢ for Lrowing only. J{ho usc of Soloy OnOrgy
among «ho housoholds is rosirictod o only drying purposos. Lowavor,
solar onorgy is usa® Ly a lﬁmitod nunmbor of institu.jons nomoly
“ho Post and Jolocommmica:ions Corporetion by moens of photovoliaie
sysvom for thoir Jolonwno Sysvonm cnd vho Volorinary Sorvicos Dopors-
mont for ligliting purvoses and modical storego, [2blo 5.1 svmmarios
“uol proforonco by purposo in tho housoholds survoyod,

}.‘sll tho charcoal usod in tho survoyod houscholds is
purchasad on ¢ho loc .l merioes, Mo purchasing of all o clorcond
usoc shows that chorcoal cannot bho collootod unliko firowood wharo
vhis option may alwavs 1o availablo to housoholds, !orosone is
dclivorod 1or salec uy dho Guana 0il . Company ':':oriodicall;)"i;o oach
sottlomont, In all cho sotbtlomonss it was found thav tho Company
normally dolivore “oroscno onco ovory month, On tho oghor hand, Some
houscholds colloci hoir own domos:iio firowood whilo othors purchaso,
Tho majority of housoholds, that is, 61 por cont purch oo “irowood
whiloe 39 por cont of ho surveyced homes eolloct their own irowood,
Mrowood iso mé.izﬂy 'collocliod in Who surrounding forost. <o distancos

o tho sourcos of supnly are displayed in the following vablos

Disvencos.vo Bources of MNrowood Collioction.

Dist ncos vo sources of supply.

Nemo of Sosulomont  1lm 1-5km . lan Potal
E/holds Aroa % H/holds Aroca H/Molds ..roa %

Damonzo | 2 20 3 30 5 50 10
Daboya g 2 25 5 63 1 12 8
*‘Bu.'sunu ' Bl T 5 100 - ” 5
Yapoi - - - ~ - -

Buipe ' 1 11 4 44, 4 4 9

Mpaha ' g 57 3 43 7
O¢ ANG » 0L 2NO0USO=- %
holds which colloes 5 13 21 54 13 a5 39

ifirowood - Sourcos Aushor's Housohold Survoy,



Ihe wablo Sshows that 54 por cont of houscholds which collacé firowood,
do 1iv a% a Cistance of boiwion 1-5 km whilo 33 por cont walk up to-
moro vhan 5 kme Ib must be nosvod howovor, sha't shere is a fairly
lorgo cogroo of ovorlep Leitwoen shoso who colloct :na v20S0 w0
purcizso Jirowood. Somc houscholds, 2lthough thoy mainly purchoss
Zimowood, frem ¢imo to vimo, eolloct thoir own.

Lho collocvion of Firowsod in most housoholds is the rosponsi-
nilivy of womon and chiléron, Mhoy are roesponsibla for fircwood
colloouion in 36 out of Ul 39 housoholds which collsct ¢hoir own
rirovood, Howevoxr, for ¢hono who purchaso, i% is m»inly tho rospon-
8ibilivy of hecads of houscliolds to provide &ho NnoCceSSiTy nmonoy. In
45 out of 61 housoholds which purchase their firowood, iV is tho
hoacde of houscholds who raise sho MONOY e

The wypo of {irowood uuod in most housoholds is 2 nixeuro
~of bronchos, trunks and borks of troos in that ordaor of imporeineo.

Lo Jollowing tablo givos moxo dotailss

Lablo 563

dypa of irowood usod

Branchos runls Barks Branchags All threo  Total
o . and {runks
y SRR O N
housoholds 38 20 17 11 14 100

Sourcos Auvhor's locuschold Survey. t

Housoholds using all dhe throo typos of wood arc found only in
Damongo. Lhis is an indictvion of incroasing scarcity of (fircwood

shoro bucduse tlic survoy rovaalod thot wheorce thore is an abuncineco ol

:-’.?irowdocl, housoholds tond o profer branchos of §roos 0 any 0uiQr

GYPOe

" [ - ol 2 | . ‘I b o "1,
More is somo slighé varictions in vho type of fwold: usod

doponding on tho suasone Thoro is 2 Sendoncy to uso slighily moro

charcoal during tlhio rainy. cocason than in tho dry soason.



Houscholds using boith firowood and charcoal incrocse by 9 por cont
during tho rciny soacon, as caa be socn from lable 5.4. [ho incroasc
in tho uso of charcoal during tho rainy soason ic because chis is tho
faming soason and it is assoecicatod with labour shoxrtappos duo o
agriculvural conondse thoroforo, houscholds proior %o uso charcoal

booc2use of ivs oc2sonoss in acquisivion, usago and:ssorhyo,

T'able 5:4

Soason~l Varitvion in Pucel Usago

Using Only - - Using Charcoal Using Bodh Tirowwod
IP1ovood ona Charcoal
ALl]l Scasons AR
e B = SRS ' . e P
.11l Scasone 70U De2son Dry Scle
son
Housoholds
% |
(ﬁ) 65 . 2e 13

Souvrcos JLushor's Houschold Survey.

It.W&E roind during “ho survoy thatv houscholds in tho
Dia*bric:‘c svocl: pilo firowood just boforo tho boginning of tho rainy
soagon vhon sirowood is more ruadily availablo to lasu hrough o
thoe noxt dry Boasén. fho svock piling of firowood ﬁﬁs no¢od o have
a modoration offoct on tho seasonal v::ria‘biohs in enorcy usago. Lpart
from sliortazoes Jduring she rainy soason, ho othor moigon for sivock
piling firowood iz for tho womayr and childron who axo ¢ho main firo-
vood ¢ollcc‘borﬁ vo covoto ¢holr labour and vimo vo arming.

Apart from vho 1‘1:;‘rusollﬁld doeuor, OUhQX ugors on Lusl aro
industrial ~cueivivios. JThoso includo Pivo browing, Gari procossing,
Shoa buvsor cierv.ceion, Blaiaksmiah:‘ng and Smock woaviiy: av sho .
colouring stagc. LThore are 48 rogisvorod Pivo browing wnivs, 48
Gari proceassing units 't 25 Shoa buttor oxtraciion wnivs in Damongo
alonoe 4 vourl of 22 BDlacksmiche oxist in Damongzo «nd Buipo and

1

about 25 Snock weaving vnivs in Daboyae. Most of dhom use subgsvanvial

quansitvioes oi Miauood and charcoal,
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In tho procoss of Pitc browing for instanco, vho guinca corn has to

bo boilod for about 12 hours, Howovor, i was obsorvad curing vtho
sux;vo;;r thot thess small sc;:ld incusyerics aro normally undertalon at
housshold lovol, fhorofore, Gheir impact on consumpiion is rofloctod
in cho Liousohold consumpiion lovels. Fuol consumpuion lovols is oho

subjoct of tho noxt soction,

502 T'uol Consumpiion Lovols
5e2¢1 Korosono Comsumpiicn

Mo find'ings on Koroseno ccasumption in the District are
displayod in lable 5.,8. 4 toval of 10,692 lisres of kerosens are
consumod dnnually by tho 1100 housa'holds samplod, Tho aﬁoragg annual
per oapiva consumpiion of the surveyod houscholds anount o 15.?
livres, .8 meonticned in Scotion 5.1, “ho korosenc consumed in tho
Districyv is ﬁl-’linly for lighding puri)oses, with the O::ceﬁ"bion of Fbwo
housoholds whore iis use exuends vo coolzing as woll. Kerosonc con—
sumpvion was found to vary with housohold siZzo. Household 3izes,
averaging 3 mombors consumo an avorage of 23,6 litres por capitf?-/
dnume. 'Lhose households consvituto 32 per cont of tho total sample
and 20 per cont are found in Damongo alone whiloc the romaining 12
per cont aro spread in all tho rost of the sottlemonts samplod.
[ho houseliolds constituiting an avorage of 7 mombors which 2l1so mako
up 3< por cont of vhe samplo, consumc an avorago of 14 litres por
o«:‘:pi'ba/annum. tho third cacogory of housoholds with an avorage of
10 mombore consume an avorage of 14,7 litres por capita/annum. [ho
largor housolholds, that is, those with an avorago of 7 and thoso ":-:ith
10 membors, wiiich togovhor consvitute 68 por conu of tho sgmplo, havo
a por canita annual consumpvion bolow the voval sample avorago of
15.7 livros, On tho othor hand, tho houscholds with an averago sizo
of 3 consumo more than ono and o half vimos an mu.cl} as thoso with

moro mombors. [Tho dif"oronce in consumpiion lovols botwoon hiougoholds

with 7 2nd thoso with 10 mombors is vory minimal,
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In facv *:'i'-hp houscholds with 10 mombors cocnsumo slightly mora than

showo 1-.':1."5:_11'7* mombors, bt is 14.7 litros por capisa/annum =s com-

parod.vivhonly 14,0 lisros, Tho reasons for thoto varidvions nro

disecussdd in dotail in Socbion 5.4.

]

5ele2 IMrTUwWood

sccording o uho survey he overall por capivé firuvwood
consumpeion of ¢he sampled houscholds amount to O..,'?‘lm3 or 525.9 kg

por amnun, LMhiis is vory cloge @o Plutht!s finding in his study of- %

ANOTEy Socvor dn eho Nordiomn Region of Ghana ¢y Ho found thit por

b

e

CApLin Tircwood comswipvion Lor uhe region vas §523,3ky pol Anpunle

fhe ©1ighv doviasion {raon i’:‘-‘,iwaui'tn:m'Fs.;2 finding of 0.68m3 or 506k Do
chpita/ennum consunption for the rural arcas of Mi:i soons $o ha tto
vo whe fuet that his volnes rofor to ovon dry woizshv which delivers
mere 20t shan air dry wood usad in both this study cndl Pluth's,
Hovievor, whero is @ significant cdeviation irom tlic Ianzanian casc

’ I " r % .
wr consumption level of 2,2 m~ or 1629.,9 kg

3

vhiel: Lound 2 nue): i

poer cypita por annun, o duttl of 478.42 m~ or 354415 iz of wood is
consumod by vhe samplo population a8 fusel poxr yoire Sao fable 5¢6.

Mere is sone savings malised, as in ho ciso of korosonc

i

by largoer lhiousoliolds in sho amounv of fircwood consumede. Housoliolds

» . - ' . 3
with an avorape of 3 mombers consumo an avordgzo of 1453 m™ or 113363ks

?
of Xircwood per caniti por annum whilo ohic consumpivion of vhoso with

3

(g adraounes vo only 0157 m ox -422 Kg por E‘Jm;,un,, Smaller ‘houschold

sizce consumo, as much 28 2% vimes moro than larger houscholds,

i

Howover, lilo in sho casec of koroscne, tho por cipival consumpvion

of housoholds with 10 membors is slightly highor shan of shose with
\

T ronbers on Avorego, Loblo H5ede

1Plu‘i:]1, ""ho dnergy ~ccuox in Horthern -logion Ghana', p. 30.

“Siwatibeu, "Rural inorgy in Fijd", pe 5

351&1;3011, Sadcc Inerg™, Pe 19

'\




Pable 5.6 Mirewood Jonsumpiion

- Using Firewwol Only
Ne. "of M\wowmm . H/holc Emuﬁh#wooﬁmsuw\ _
- .~

Popule—-| Jowal nm” |ParCapit
vion ,_w

Caverory of
d/holds size

133

10 270

/54

foun]l annualt Consumnhiion =

&.\Nmihﬂm 4 Wmhm.

1435 ﬂu

415 kg

Il

1000 k- wood. (approz. ),

Source: Ludhor's Housshold Sumey.
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Popula-
tion

Using ..wo.nﬁ Mipewood anc Charcoal
I'o, of H/holds snmual Consumn/

foval n~ Capitva

il ™ ol i il il i e il s e R o s w1

kg

it sl & Buk e ol d B aglan -

PO ]
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I'ho 35 »or cont of houscholds which uso both firowood and‘

)

charcodl show a lower “irowood consumption valuo ns compared to thoso
tihich sololy cdopond on firowood. £fhe avorage anmul per capita con-
sumption of poople whono housoholds use only {irowood Zmounts 2
0.78 m° ilc %“hoso using bos '
e 70 m” or 577,60 kg whilc thoso using both consume an avercgo of

& | | "
0eb6 1~ (&iliedkg). This obviously is due to the 7cee shat charceal
consumption is not included in thoir consumpiion vnluos of firowood,

but troatod soparatoly in tho noxié soction.

He2e3 Charcoal Consumpbion

Charcoal hns boon Lound o be usaod togothor with firowood
in ¢hoso houscholds that use it. Lhe average charcoal consumption
por capiva of dho sample population amounss 0 29,4 ' PIT 2nnuume
Howovor, annual conswapiion fer o 35 houscholds whieh use charecocol
amounvs vo 97.0 kg por copita. A todsal of 19,980 ) of chorcoal is
consumad aanuclly by vhe rospoctive housoholds., 1Th oho oaso of char—
cnal consumpéiong ocnnomios of scalo tno arce obsarvaovlo, fhogd
hougoholds with &n average of 3 nombors consume 'wo nc hnlid vimes
as maech as dhogo with an avorago houschold sizo oX 7 on¢ throc imes
as much as Jhone with 10 nombors. Lfable 5.7 sumalrios .l:ho ﬁitﬁaaj_nn.
BO'tal M'uel Consumpéion

t'ho bl fuel consunption figures for the Disvrict arc
shown in fablo 5.8. 4 total of about 1,3 million lisms of orosono
are preoonily consumod annually in tho Disvricu, @ Tho popultsion

3

of* tho Dissrict consumos Tirowond amouniving to 58,749.7 m~ which is
aquivalont “o about 4365 million kge [ho total chiyxcoll consuncd 18
about 2.4 million Lg, Soc feble 5.8 [Tho consumpiion waluce for

Pirowood And chorcoal woro comvinod by convoruing chinrcodl valuos

into firowood to arrivo’ av 2 singlo valuo fox beuh Tirowcod and

charcoal.



fable 567 Chcreoal Consunnvion

Catesory of No. of Populaision doval wnnull innual Consump- rotal Sample
Householls size  Houselolds Charconl Con- dwon\ Capivas Char- wnnual nosmrﬁm.wwoS\
sunpticn X co2l users only Kg Capiva i,
3 15 45 8640 192 90
T 13 9t - _ 7020 7 , 31.3
10 T 70 4320 62 |

E e

Josal Lveras 35 206 19 980 | 97.7 Gt 29,2

‘Source: Jathor's Househeld Survey.




dotel Manl Conmuriviion - Wose Conja Disiricy 1990.

. annutl
Sy of ol Oouu...uuu..ﬁﬁ\nnuu..un
"Orosono 15,7 Lt, -
Pirowood 0.71 m° (525.9 Kg)
80 373 Charooel 29.4 Kg

Potal Mrovwool Q._.....ﬂoo.nwm

a . E aae o
Chireoal is avroxinesoly 505 &c ‘onsc a8 tho wood 2nd i dho,

b

procorsin * nosvhods ouployed wse2 chous 50 o5

fotal Ml Consunmption

1 299 112
58 749.7 m> (43517 777.8kz)
2 432 732.4

2rcol

{ <ho wool usel, Jhoraioro,

1 o iro ] w 2% of firowoo? = 4%z of wood cut. D. Pluth, "Iho Dnorgy

Socotor” ». <€9.

Sourcos: .aor's Housohol! Survey.
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5e3 'Efficionqy'oI’Enargy”Usago

[his soudy mado uso of %ho officioncy of 10 ond-usc
Govieoes, thot in, tho preyportion of cffootivo onorgy corivod Lrom
an ond-usc covico ag o proxy indication for tho ovorsll oncryy

usage officioncy in thu Districs.

Iho most conmon lighiing doviee in the supveyod houscholds

was Lound o bo thy hurrieano lamp. It was Jound to be used by 78

por cont of ho housocliolds. [Lho traditional or 'homo! nmade wick
eorosonae 1amp wes in uso in 21 por cont o ¢ho houscholds, Only
ona housohiold roporcsed using a korusbno villoy lamp foxr lighving
Urposos, Jlobough Vo light intonsity from a hurricanc lmap is low,
¢hat is, only & noan 3 fﬁﬁt-caﬁﬂlo light intonsivy av 30cn ijstanco4,
1v sooms that the ponularity of tho hurricone lamp is 2 cuuﬁtien of.
arfordabilisy by vhe neoploe. L'he hurricane lamp ic much choamoTr 23
comparoc. ¢o she Silloy lamp for instmnco; Purshor oviloneco :for Vhis
was indiczsod by the act “hag, more pooplc uso *'Ghb hurrioins lomp
in vho wban arce of Dan.ngo vhon in othor sovilenonve In J2l0onzo,

A6 ouv of uvhe 52 housoholds samplod or 89 por cont uso Who AUXricano

1

lanp and® only 11 pur cont wuse the vradivional wicit loroscin Llinp. In
ouhor sotvilomonts howovor, 67 por cont uso hurricane lapps and &

fairly largo proporviony 33 por ccni uso ale! trqditionﬁl Lome

oY

Mo officioncy of iirowood and charcoal uvilisatdion in viad
Disiricié is vory low, Inorgy lossos aro oxtromoly high rosulving
“rom the use of highly inefficiont ond-usc dovieos, [Lho most colnon

- sooking, hotiing ond browing ond-uso dovico is.aho shiroo noono {iro

N13C0e

4Siwahibau, "Mural Snorcy in Piji", ». T.
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rablo 5.9

Lct H._.‘J__.d@w

Lirhveing

Coolkdng

Hoaving

Srowing

Aryez a2nd Sanple

Domongo

Othor Scuv-

lomonts

2nongo

Othoxr

52

48
100

Znd-Us- Devices by iscuvivivye.

fradisional Wick Hurricznc flley Iamp A
Korosene l2mp L2amd . M\Mwowmm Ve
H/h0lcs s iifaolds
6 11 16 89 :
15 33 32 67 1
21 21% 78 789 1
n Firo Muc Stove Brazicp
holls A H/holds ot d/holds %
11 21,2 20 4642 15 28,8
38 792 3 6.3 T % 3455
49 L% 27 275 22 , 22%
10 19.2 19 36.5 22 A2.3
36 75 3 643 9 18.7
26 16 22 224, 31 - 314
3 R W 2 348 & 2
11 2249 2 Ae2 1 2,0
14 145 4 45 1 2%

Souvrece: uvhor's Houscholld Survazy,

Wick XKorosone

tovo
M\Uoumm

m _

i
/-

3.8

H/holds using
nore vhan 1
cdevice

9
A



dypo of Twol

District Mwlwoe” Conmnpéion ZIificionc

FIREWOOD
Totcl [ot2l Znergy  Sfioctivo Enorgy

Colorifio Vrluo 3nd-Uso Bfficioncy «verago Gty Rolcoasad norgy Lost
Million MJ

/% Dovieo 2ffioioncy Com- Million MJ  Million MJ

sumod. |
Kz

18 3 stono 10 15 42 268160.7 761 114 647

tiro
18 20
30 Drecior 15 799 10.6 60.3
831.9 124.6 707.3



affe TUERL SAlpiS Snows a2t 49 por cent of thoe houselolds cOOK on
tho opon fire place while 46 per cent do thoir heating activitios
o'n ¢ho open fire, Tablo 5.,9. Tho opon fire placo makos available
only a maximum of 10 per cont offoctive cnergy out of tho total
cnergy released by buming wood or charcoal, (Scction 342). 27 por
cont do vhoir cooking on mud stoves whilo 22 por cont of tho sample
was found %o bo doing thoir cooking on a brazior. In gonoral, both
firowood and charcoal aro consumod on the threoe devices namely open
fire, mud stove and brazicr with an average cfficioncy lovel of 15
per conte This results in the loss, annually, of 707.3 million MJ

as wnavailable heat cnorgy out of 831,9 million MJ roloased in who

wholo District, I'able 5,10 claboratos,

5.4 Thc Impact of Houschold Sizoe and
Urbanisation on Consumption

Urbanisation in the District is associatod with smallor
houschold sizese It was observed that 20 out of the 32 houscholds
with an average size of 3 are found in Damongo, whe urban ared of the
District. As has been obsorved from the comsumption levols, smallor
houscholds tend to have highor per capita consumption levels of fuel
than large houscholds, The itcndency of larger houscholds to expericnco
cconomiee of scale has been obscrved through ldwer per capiva consum—
ption of fuel in these houscholds. Iigurc 5.1 shows graphically, tho
fall in per capita consumpiion wiuvh inecreasing houscholds size for tha
three most important fuels in tho Disturictus Keroseno, Mirewood and
Charcoa-ig Howover, the graphs also show that the cconomies of scnlo
gained by largor houschelds arc not indefinite with increasing houso-
hold size.' In the casc of keroscne and firewood, the optimum housc-
hold sizo ,' that is, onc expericnoing the lowest por capita consumpeion
is about 8.5, Boyond the opuimum, PCT capita consumpuion 1ncroases
Wwith furthor increase in houschold siZe. The rcason behind the
ceonomies of scale lie in the sizos of the ond-use devices. House-
holds larger and émaller thean the optimum size, thereloro, nced larger

and snallor end-use devices respecuivelys



AVERAGE  H/HBLD SIRE

A 6 |72
|+/H—ow 9125 , AVERAGT H"/H‘GLD SAZE

LIBRERY
Source.: AMTM'DQS aww SL!-RVG"! NIV OF SCIENCE G. TECHN: l&?

YPYTR 2 o ihasse ol o W




Jdvailablo informotion on charcoal consumption doos not puffioco vo

oxtond this argzunoni to charcoal bocauso charecocl consumpeion on who
greph still shows a ("{oclin.:l:ng' trond oven with an avorago housoliold
5izo of 10 mombors, I% vwould soom thoroforo, thai tho opiimum
housohold sizoc for charcoal consumpiion vonds vo be larger vhan in
“ho oase of tho othor two fuwls,

Urbanisation in tho District has boon obsorved to bo associasod
.“i'tll tho commorecialisaiion of fucl rosourcos, .8 nontionod in
Soction 51, 39 vor coniv of 'i::lio houscholds gathor Lfirowood whilo Tho
rost purchaso, Tho mojority of tho housoholds which purchiso aro
found in Damongo, In fact.iv was found that 42 out of tho 61 por
ooné housoholds which purchase 4rc in Damongo alono, ir;clicnﬂtm Hataly
2iTowood is moving frem a froo good to a markot commoditvy with
urbanisation. In morc rurel aroas liko Busunu and Mpaha, all who
samplod houscholds ihore gathor their own fircwood. Mo roason fLor
vi10 oormnarcialisa"tiori of fuol in urban arcas is she ingroasing
soarcity of fucl duc wo ¢ho dopllotion of fuol in tho vieinisy of
tho sottlomonus,

- I"inally, urbanisavion Iin tho District is showing & wround
Souards the substitution of charcoal for firowood. 4l shouril, vioT'o
is no housohold usmg only charcoal, the largosi proporvion ox
shosa housoliolds which uso both firownod and (_:11--‘-1'0031 aro found in
Damongo. [ho survey found that 19 of @he 35 por cont housoholds
using both firowood anci choarcoal arc in I)amongﬁ, which coné*ciﬁtl'boa

more than half of chorco2l usaIrse

B5eH mOI Domand and Supply
5¢5¢1 Domand Projoctions

fho prospocts for Musuro fuol domand in Wosw Gon;‘ia Disvricy
will bo hoavily influoncod by vwhe populatvion growsh and tho groweh

in seconomic activitios such as agTO=-Processings
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The population of tho District is growing vory repidly. Tho ammual
population growth retc prosontly stonds 2t 4 por cont. The fuiure
ostimates of fuelvwood and kerdsone demand in this study are based on

a simple projoction and an assumption of 4 por cont por "nnum growth
r2tos The high demand onvisaged is oxpected to come not only from
increasing domesiic consumpéion duc to rapid inercase in population,
but also from incroasing oconomic activities, includings browing, food
processing and non agricultural industrinal ventures. I[fabloe 5.10 shows

Projected fuel demand up to the year 2005

I'able 5,10
ol o =
Fucl Dgmand Projoctions ?

1390 1995 2000 2005
Kcroscne
million litres 1.30 1e6 1.9 242
Fucl wood
million kg 5342 6349 7647 92,0
Thousand m° 71,2 86,2 104..0 124,2

“Basc year = 1989, population 80 373, bPopulation X 004 x 5 yoars,

From the Table it e2n be scon that the year 2005, over 2.2 million
%)

litres of korosene and 92,0 million kg (124 thousand m”) of wood will

be demanded by 'tihe populaiione

5e5¢2 Supply Projections
Fho most important sources of firewood and charcodl in tho
District will continue to be the wnprovected forest rangeland which
covers an area of 11 706 kmz. The forot Estates namely the Mole Games
Parlk, the Konikeni forest estates south of the park and the Yakombo
foroest rescrve will -play a minor role due to the statuiory rostrictions.
The availablec information on ecstimates of growth inerement of

forcsts vary widely in rengo. This reflocus the diffioulivy involved

in making such cestimateSe.




EETTINES VW THRASS STV GBS B TRy VR TR a S3NBS
increment of the "Miombo' woodlands in the savanra 18 oeilscied st
-’W. Tho Ghung Porestry Departnent eetin:ted that

forest estates have a growih increment runging fram 4 $0 15 o°/Sa er
snnm, vhile the forect rangeland is estimatod 3t betwoen 3 and Ju”/hat.
Although internaiional camparisons can be sislealing as roc-rds cuch

ectimates, an idoa can Lo had conceming the complexity of iiae yroblem.
This 15 becruse grovilk Lroraments are influonced ty mary faotore
inoluding soil fertility, moisture content of the soil, Sopograpty

and hman intervoniions.

This study asoumes, Cor the supply projections an anvmunl
avorage growth incroment of 4 m>/ha for tho forost rangoland. This
io booause it 1o antioin.tod that extonsivo human intervontions
through bush burning, grazing and other domands will tordd to lowor
the growth irgremont of tho rangelarnd forests. The ocxpantiono in
agriculture is based on tho ocurrent por oapita hootaragoe ol the
Distriot which io 1.1 1m7. This hootarage was assumed beoouso oxis-
ting agriculturcl produotivity levels in tho Dintrict aro not antici-
pated to chango signiliocantly during the projootion poriocd. Tho
rosulte of the simple supply projections are shown in Tablo 5.12.
Irom the table, it can be seen that the demord is by far locs than
the supply levels. In Jact up to the end of the projection noriod,
the domand will constituto @&bout 3 . por cont of tho growih incro-
ment alone, not to montion the stock already there. 1

Al though tho rocultoc of the projections show a surplus of
gupply over domand, this doos not moan that there is no percoived
fuelwood scarcity in itho Distrioct. Houschelds interviewod creoive
fuelwood socarcity in tomms of increasing cdistances to sources of

supply from sottlemcnts wnd longer cecllection time as comprrod o

15 years previously

Sgutsch, "Sadcc Bnorgy™, » 23.
61’1uth., "The IEnergy Scciox', Pp.33
78“ II Partioipants, "West Gonja Devolorment Plan", p.13




fablo Uta»

rotal Rangoland .Lroc

(ha) (1)

fotal Population

(2)

?nw:conanmun u
at 4%/amum Growth(n”)

(3)

fotel Iand Lroa Cultis
vatod at 1,1 ha/capita

(ha) (4)

Forost Jlro2 Remaining
(5=1-24)

amual Forost Growth
Incromont ha x 4 m

3 Am = U.H 4 EWV

% of Growth Incromont
Consumod for fucl

(7 = 31°)

Torest Growsh Increment and Muelwood Zemand

Basc Year

1969

1170 600

80373

69800

88410

10 82 190

1990 . 1995 2000

82 746 96 026 112. muw

© 71 200 86 200 104 000

91 020 105 629 124 115

1079 580 1 064 571 1 046 485

4 318 w% 4 259 884 4 d.mmﬁo
146 240 2.4

¢ Populawvion projecvion DI” Rapid Projeédiion Hodel,

133 914

124 200

147 305

4 093 180

._w...d




Norovor, tho tondoncy for more housobolds to purdos fizowsod
(61 por cont) as opposed to g2 oring (39 por cort) is an indicoiden
of incrodsing scarcity bootuss Wi firowood is rotdily avoilsbdle, .
housoholds tond to oolloct 4t 2wooselves, Tio porooivod fwol

Sodrcity in he District, is thorefore, 2 quostion of accosaidility
but not ovadlabilicy., [ho noxt socsion, onvirommontal iopacts amd
onorgy shortogos, doals in moro dotail with tho o uses and offsoss

of this porooivod fuol sooreity.

5.6 Envirommontal Impacis and Znorgy Shortagos.
5¢6.17 Dininishing Lond for Mwl Rosources

fhere 0ro compoting uses of land aport from <ho provicion
of fuel, TIho high population growih rate exporionood in tho Distriot
moAns that more land will havo to bo convartod from {orostry into
agrioulvuro and otheor usos. Tho proportion of tho population
ongaged in agriculture will coniinuo to be tho liurmost comparod %o
othor soc.iors, [his ocan bo soon from tho labouvx foreco ongagod in
agriculturo which currontly stands at 59 pur oon'as. It is oxpoctod
to doclino %o 55 por cont by tho yoar 2000 and to 50 por cont by
2005

This doclino in tho labour sharo of agriculduroe doos not
mean & coclino in absoluto torms, [ho abeolute numbor of popula-
‘ion .ongaéod in agriculiuro will continuo to oxpand as can bo soon
from tho incroasinz land roquiroments, Tablo 5.12., Tl scarcity,
which is porooivod through incroasing distancos to sourcos of

supply and longjor gethoring timo will be aggravaiod by furthor

agricultural oxpansion rosuliing from inegroasings population in @ho

Districvt,

W—————————_——

BSPRING IT Pariicipants, "Wost Gonja Dovolopmony Plan", P47
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Tho cloaring of forost rangoland for agriculiuyo Procoods pProgTos-

8ivoly from sottlomont eitos, moaning that avomago distoncos to
farme will incroasc. Sinco firowood is colloctad mainly away from
fems, oxpansion in agriculturc will ontail longor walking dis b::noaﬂ-
Yo {uol sourcos and thoroforo, incroasod scercitye. ITho prospocts oro
“he @ tho ingroasod secarcity, porcoived throush longer (distancos to
sourcos of supply and longor colloction v“imo, nmay in Jurm loal o &n
increeso 'in Yho proporvion of houscholds which purchasc firowood,
Moroovor, moro houscholds DAy bo induood to switeh to ¢ho use of
charcoal from firewood duc to tho advantagos ospooially cf easenesc
in storage and usage of charcoal ovor firowood, The longor distancos
to souma of fuol howovor, ie likoly to rofloot itsolf in Dighor
pricos of fudle sold in the sotilomonts. Tho perooived fuel scarcity
is likely vo incroase with increasing population and the accompanyirg
expansion of agriculture. The noxt section eximines thoe impacts on
tho physiocal onvironmont resultinrg from the onergy and other domands
on fo-ma'tzy.
5¢6.2 Doforostation and Soil Zrosion

The demand on foxestry for firewood and charcoal are not
tho only causcs of deforesiation, PO'bhor demands arco for housing
purposos and varjous sorts of housing furmituro contribuve to doforos—
“ation and tho accompanying soil olrosion. Doforosvavion is porceivod
by tho conmwli'ty thpough tho over incroasing distance 6 the noaross
forost, Tho survey found ouy 'that-ﬁho fox-ast 18 rocoding further awoy
from sovtlomonts. In Busunu and Yapei, 100 por con’ of the houso-
holds intorviowed indicatod that prosently o real forest could bo
found at clistancoé of botween 7 -~ 10 km from tho sottlomont, Tt was
sho gamo in Buipe who:cb tho forost was said o e at a similar dis-
tance by 46 por cont of househclds intorviewod. +rhe only o:-:cdptﬁion
was Damonro whore tho majority indicated & digvanco of not moro than

6 .




sruwo for all tho ™o onlonte,

&0 offocts of doforuatation woro obeorvod by o rspondonss
in tho prosonce of gullios rnd oxposdd ots of pl-nts rosuliing
from soil 0Xosion, in ho loworins of tho volumo of wasor of semo
rivors and in the dryins up of othors. In all tho sottlomonis
survoyovd, thoxo was ovi'onoo of sorious soil orosion which won
obsorvod by both tlo mopondonts and the author, In tho Demongo
aroa, rivors liko tho Kpril, Sor, Wisiri, Bonya and Monori prosonily
havo lowor wetor volumos than vhoy usod to. [ho Kolonkonde, Kodidiga,
Zabadh, now oxporionco soasonal Aryins whilo tho Doboto has moro or
loss Adriod up, In tho Daboy aroa, tho Charbosc cnd othor rivors
axporionoo saasonal (rying up whilo in Busum, tho Bonyorg oxporioncos
t“ho samo siduation,

ho farming curronily practised in the Disirice was found
0 convribute to the state of onvironmental dogradadion, in tho area,

Many farmors, ospecially in tho rest of tho sotilomonis
outsido deor;go apart {rom shifting culfivation usod firo in lwo
cloaring of their fields, The reason for this scoms to bo portly in
sho nature of farm implomonts usod which mako it difficult <o oculii-

vato without first heving to clocr tho land by burning away <ho

plant growth, rosulting in bushiiros,



Bundles of collected firewood at Soleape,
West Gonja. (Author)

Pito Brewing in Damongo, vWest Gonja.
Note the large quantities of firewood being
consumed, (Sutomo, Spring)
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A residential house and courtyard in Yapei,
“est Gonja: Other uses of wood. \Sutomo, Spring)

Plate 5,4

Bush burning near Yapei, west Gonja.
Another ma j or cause of deforestation.
(Author)



4bout 62 por cont of households surveyod usod only tho
i%0 and outloss as thoir fore izplomonts, Tho rolatiwvely low froquoncy
of %ho uso of firo in cloaring fiolds which was obsorvod in Damongo
may bo atiributod toc Uw activitios of ho Agricul Suro Extonsion
Officors (bocauso of thoir proximity and tho widor use of tractors, that
is, 29 por cont of farmors), Iho low procuctivily of tho hoo ond

ouvlass is compoundod by tho low usago of manuro in formin- ovon

though 74 por ocont of iho rospondonts own livostock, ospocially caittlo

and coats-

5¢643 Socio-Tconomioc Costs of Diminishing
uo lwood Rosourcos .

Tho diminishing fuol wood rosources have thoir social costs
vo vho. population of tho District. In tho housoholds survoyod, incroa-
sing scarcity i1s roflocting itsolf in tho incroasing distongos %o
gourcos of firowood for thoso houscholds which mainly collecct shoir
ovn, Itwas found that 56 por cont of tho housoholds colloct thoir
Lirowood 2t a distanco ranging from 1 - 5 km while ten yoars ago 64
por ocont had thoir firowood souroes within a distanco of loss than
1 lmms Tho incroasing distanco is coupled with longor firewood getho-
ring ﬁimc-;.

Ovoer 40 por cont of the respondonts pointod out that it
prosontly takes moro than two hours to gathor a he2d load of firewood
while as teﬁ years ago, it toolk less than one hour,

This means the womon and children who ai'e the poeople
rosponsible for colleciing firewood are devoiing inereasing amounuv of
time in the collection of fuel., This takes place atv the oxponso of
- othor prodvetive activiiies such as farming where women play o very
imﬁdrtant rolee The obscrved tendency by tho ma jority o:l:.’ houssholds
%o purchaso firewood instcad of collecting is an indication of
ad justmont by households againgt tho increasing distancos to sourcos

of supply cnd longor collootion Uime.
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This adjustmont howovor, doos not solve tho fuol problem, but meroly

lh:!rﬂa tho Luxrden from women endd children to tho hoods of housoholds
who havo %o provide the nocessary finance. [ho divorsion of ingroa-
8ing amounts of monoy into tho onorgy roquiroments Ly housoholds moans

lossor rosouroes for food and othor houschold mquirdHDnts

5¢644 Summory of Findings

The analysis of tho data has shown that thero aro throe most
importants houschold fuels in Wost Gonja which cro korosono, firo-
wood anG charcoal, Korosone is the major source of fuul for
lighting used by almost all tho houscholds, TIh is nomull& uscd in
hurriceno lamps which woro soon. to bos popula2r booccusoc of their lowor
costs as comparod to botitor lighting doviges such as Villoy lamps.
I'irowood is ©tho sooond most popular housghold fuol while charcoal is
always usod vogoethor with firowood in the houscholds that usc it

mainly For cooking, hoating and in a fow cases browing.
L Tho popularity of thoao- 'lihioo fuele is based ¢n their
availability on tho local market or as a froo good in who forost for
thoso who can colloot, Howovor, it was found that tho tondonecy in
the Discrint is that tho majoi'::'by of houscholds ravhor 1ﬁrchaso
housohold fuols I'or thoso houscholds which cdon'v thoe common foaturo
is for women and childron %o ¢ollacv firoawood. -

Tho most common type of firowood uscd are branches, folklowod
by trunks and thon barks of JG;.:‘O-GB. Tho usc of solar pov;or at houso-
hold lovel is litorally for drying purpoéos only.“

I'ho sotsonal variat:‘i;ona in fuel usago is vory smill,

Howovor, thoro is & terxlonoy.for housoholds that uso charcodl oo
incro”aso .slightly during thoe miny soason. Tho very slight scasonal
variation in fuhelv usage is due to tho stock piling of ' firowood o

last through tho rainy soason when pecple arc vucy and fuel scareity

tonds to bo highor.
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Korosone consumpiion avorages 15,7 litros por porson por
yoar, Zirowood avorcgos 0,79 m2 (525.9 kg) and @harcoal 29,4 k.
Smallor houscholds woro f&md to consumo comparavivoly btiggor fuol
Quantitios por capita than largor housoholds. Tor insianco, porsons
bolonging %o housoholds with an avorage of 3 membors consumo 1% times
48 much korosono, 2% timos as much firewood and charcoal as thoso uith
7 mombors. Houscholds with 7 and 10 mombers havo fuel consumption
lovols Dbolow tho total avorage, However, it was also found in tho
cago oi korosono and firowood that houscholds with an aveorage of 10
mombors consume Slightly highor fuel lovels than those with T mombors.
This was oxplainod as duc to economics of scale with iﬁcmasing houso-
hold sizoc up to an optimum sizo of about 8,5 mombors, and theoro afior
Gisoconcmics of scalo tend to increase the por capita consumpiion
lovols. Housoholds ugingz both firowood and charcocl tend to usc loss
i’ilrowood por capita,

Lfho offiocioncy of energy usage among houscholds in tho
Dis‘tric’a i1s vory low. This igs the rosult of incfficiont anc-uso
dovicos commonly in use in tho Disvrict.

o Threo étono firo placo which is tho most common dovieo
has an officionoy lovel not oxoeoeding 10 por cont, tho mud stvove has
about 20 por cent while tho éi'c‘...in:*ry charcoal brazicor has around 15
por conve Only abou't 15 por cont of 2ll tho. 6mrgy roloasocd hy
housocholds in tho District is usod offectively.

Upbanization in tho Distrioct tonds to incroasc fuol consump-
tion bLocauso of incroasing smallor household sizes which have &
highor por capita consumption. It has a1so boon associatod with tho

commor1ialisation of fuel resources and a tendency for more housoholds
o use nore charcoal. -

The demand projec‘hion' anticipates a higher growth rave in
the domand for the three fuol resourcoes orommonly in use in the

Distrios, that is a growsh rate of 4 per cent per yoar up to tho
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year 2005 beocause of the fast growing population and an anticipated

inorease in ceconomio activities.

The supply proje'otilons show that the foresthgrmri;h. incre—
ament oaters ad.equately_ for the fuel wood demand of +the Distriot.
It was noted thorefore, that the issue of fuel scaroity in the
Distriot is a problem of acoesgibility to fuel souroces by the
people but not one of a.va.ilab:l.lity.—‘ This is beaause fuel soarocity

. 48 perceived Ly the people, as a result of inci-eazsin.g distances to
sources and longer oollection time for firewood. It was noted
therefore, that, as more land is put into agriculture, distances
b0 sources of Tirewood irorease, which is reflectod in inorcasing
fuel socarcity and ‘higher fuel prices. -

The oﬁap*i:or showed that deforestation and soil erosion are

. dezeerwad by the loocal ocommunity in inoreasing distances to the
nearest rforests, signs of exposed tree roots, the diying up of
rivers anc in the lowering of the volume of water in some rivers

of the Distriote.
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CHAPIER SIX

OW. Y CONSTRVAII

ANIJ EIWII'CHL”‘ITAL PROIECITON

fhis chap.or, which is divided intc four pcris, oxaminos
b planning impliocations of tho onorgy and onvironmontal situasion
analysed in the provious chaptor, It also looks at tho portinont
national policios and logislations rogaerding the onorgy sccior and
cmimnhonnal managomont and tho institutional set up., [ho lcst
section oxaminos tho povcniial and prospocts for community partici-

pation in onorgy conservaiion and onvironuental protoetion in tho

Distriot,

6.1 Planning Implications of tho Enorgy Situation
in Wost Gonja,

Tho probloms of tho Qnorgy sootor in tho Disirict o™n not bo
considorod on thoir own, This scotion brings togothor tho invo=
rolavionships of the onorgy scotor with all othor aspacvs of rural
life and trios to show how changos in one can affsct tho others.
Tho scarcity of onorgy sources causes and is also a reflootion of
soverdl f2ctors 2ll aciing togethor and reinforcing cach oshor.

Tho popula'tion srowvh as indioated in sootion 5.5.1 ncods
ve subsist and thorefore Vho production lovels will have to he
oz_péndod to cater Ior tho increasing population. As indicatod in
vho intreductory soction, -‘i;ho firming meéhods in thoe Digtriocv arc
vory oxtonsive, thoreforu, production can only bec incroasod by
putting more land undor cultivation at the cxpense of forestry or
fuel rosources. [LTho growing population also oxoits an increasing
demand on fucl ToOSOUrcaB.

Murthormoro, tho inorcasing urbanisation of thc Disuriot
incroases the per capita fuol consumpiion dus to smaller house-

hold sizos (Soction 5.4)e



€9

Tho groving population also domands moro land for non

dgrioultural activities such as sottleomonts, roads and social
facilities, TIho rate of deforostation thorofore will ingroase and
rofloct 1Usolf in deolining production and a lower living standard
of the population., Tig 6.1 shows those interclationships in the
form of a problom troo,

Tho forogoing discussion goss to show that the fuol problom
can undomino any devolopmont activitics that are narrowly con-
colved and dircectod at a single soctor,

In sooking solutjons to it, a holistio approach must bo
vakon that addrosses itsolf to all thoe major sootors., Ihis
approaoh, of nocossity involvos intorsoctoral ocoordination in
PTo joct planning and implomontation.

Instivutions liko the National Enorgy Board, the Eavireon—
montal Provootion Council, the Ministry of Agriculiuro bt Iixtonsion
Dopartmont, tho Lands Commission and all othore involved in rural
dovalopmont and resource managoment noed consultacions and informa-
tion oxchango for thoe sucecess of thoir activitios., Tho policios
and Logislavive framcwork relating to the powors and responsibi-
litios of tho aforementionod institutions is the subjoot of tho

next scobion,

6.2 National Policics and lLogislations

Tho Nabtional Enorgy Board (NEB) of Ghana was ostablishod
by Govornmend logislaticn with a view te devolep nnd ndvice tho
‘30"-"“:'3‘113511‘3 on ensrzy issuss and peliciss. Tt 0loo 2ots ns a

ali i 1101 ef infornction of the various institutions wndextaking

resedrches in the energy sector.
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In this rospoct, tho Enorgy Resoarch Group (ERG), which is an

indepondont Non-Governmontal Orgenisation has played an important
rolo and has rogularly mado known its activitios through tho

ERG nowslottor,

Finally, tho NEB is tho ovorall official body through
which co—oporation with other national and intormational bodies on
onorgy matiors is undortakon. Sinoce its ostablishmont, Vho NEB
hos dono = J.ot- to raiso publio AWaIronoss about onorgy saving o“nd
in coordinating and promoting rosearch dn onexrgy as ovidonood by
the many fore it providod in tho form of workshops and symposia,

In the ronewable onergy sootor, the polioy is to promote
effioi_.ont moans of msouroo utilisation in order to have éustain-
abloe sources of supply.

Regarding natural rosource managomnt, thoro arc sovoral
Govornment Legislations under various responsible bodics, It is
I the nature of those policios and logislations and tho officionoy
of their implomentation by the rosponsible Agr;ncios whiah
invariably will dotorminé the state of the anvironmont.,

5 Tho direot rolationship that oxists between rural enorgy

and the environmont means that the rurel encrgy polioy becomes
paxrt of the national env'iromnen‘b;ll policy. [Tho concorn for
propor utilization of natural Tosources in Ghana can bo trvcod
back to tho colonial poriod whon for oxample in 1927: tho Torost
Orcinance was passed for tho establishmont of the Torostry Dopart-
ment and made ‘provision foxr th.e'_"aoq,uiaitim of land for Fforoswd '
resorve areas. In 1948, 'I.'-hp Nﬁtional Forast Po'lj,-oy gtatomont was
formulated end adopteds <Ihe olauses of the statement included vhe

cre2tion of permanont forest resSeIVes by reservation of sufficient
forost and forest lands, officient managoment of the reserved

forests for maximum productivity and value on a sustained yield
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basis; rogulation of the oxploitation of tho resourcos of the
unresorvoed forests to onsure that thoy are fully utilised before
the land is converted to othor usesy public eduocation to raise
awaroness of the value of forests and the neod for conservation
and to onsure co-opcretion with related forms of land usa and land
agonoices,

Tho polioy statement was aocompanied by broad guidelines
as to measures o be taken to achieve the poliay objeotives. Over
the years, omphasis has been put in the utilir.:a'ti_on and management
of the forests. Further reservations of forest arcas havo almost
coaseds The Forest Offences Act 83 of 1959, Forest Improvement Act
1962, Tho Timber Proteotion Deorce of 1974, the lroes and [imber
Deoree of 1974 and the IMorest Fees Regulation of 1976 ell 20 to
show the stress bomg put on ﬁtilisation,and managemant of foroest
resources. lhose Poliocies and Legislations have Dbeen more offective
in forest resorves and areas with timber exploitation potential,
but not on forest range land aroas, that is, &rcas out.side the
forest rescrves,

The forost range land 2reas are where the competivion
for land between agriculture and forestry is most intensa, More-
over, the incidence of bush fires on forest range land is very high.
Frequent bush burning has been instrumental in desiroying ths
regeneraiion capacity of the natural vegetation. The ineffocltive-
nees of tho Control of Bush fires Law of 1983 has 'bec.-m duz vo the
vastnese of forest range land and tho lack of a dirootly responsible
agonoye Amondment of this law has boen proposod with a view to

astoblishing anti-bushfire oommitvtees and fire voluntvaer squads for

towns ond villagos,
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Indead, this has becn noted by the National Plan of Acticn to

- combat dowortificrntion whiah proposos among othor things;s a- IOViow
of the Iend Plenning and Soil Conservetion (Amondment ) Act with a
viow to bringing it in line with prosont mali‘i:'ios; 2 roviow of tho
land tenure systom as a stop towards the introduotion of land
reform-legislation and the establiéhment of a Lond Use Planning
body; & cantrelissd national institution to ho charged wivh land usec
planning wiil, brunches in 211 the i'egionl1.

Tho lack of a national polioy pertaining Vo range 1l nds was
noted by the United Nations Sudano-Sehelian Offico Planning and
Programming Mission v0 Ghana, Tho mission noted *t;ha'i:, rangeland must
be recognised as vital naturel resource through legislative action.
It was also proposcd that the policy should be a Renewable Naturnl
Roepources Act covering all types of land and land usosz.

Logislations relating to land management is omboedded in tho
planning and soil consorvation (Amondment) Act of 1957 road as one
with vhoe land planning and soil consorvation ordinance 1953 and the
lown and Couniry Planning oxdinance, Cap 84 of 1945. The purposc
of “he Act is for'bettar utilisation of land in the. designatad arcas
through presorving and reclaiming lands and prolecting water I'OSOUI‘;
cosSe The Aot is implemonted vhrough the osta'l:.lishmont Qf Ifoi'k fa;nd
coordinaving committeos for land planning &nd solil conservation by
the Ministcr for Agrioculture. Tho Act also empowers the Minister to
prohibit, regulote and control broaking up or cleaning of land for
cultivation or for any other purposesj and to reciire, regulate 2nd
B st e i land, protootion of slopos, banks of streams,

rivers and dams, [hore is no doubt that the tec% is vory comprohon-

Sive .

} EPC Draft National Bnvironmeontal .Policx (Aceras EPC, 1989) p. 2-5

. EPC, "Draft National Environmental Polioy' p 2-5.



Howowver, Whare 18 ro mepaaidls Sody diseetly chorged with ite
izplomomiation. Norower, 5o motod earlior, tho Aot 1iself maode
$6 B0 roviowsd %o bring % in 1ino with curront tronds, Mo lisd-
Wiion of the Umplemoniation of %o fown and Conniry Planning
Ordinanco by 25 Dopartmont of Jown and Counizy Plamning 1o with
*he Sondonoy by chy Dopariacnt to dwell moro on the Sown aspoots
of o omiinence to the nogloot of tho couniry aspoots.

flo Ghna Govormmont yoalising the cosploxity of implomon-
*ing tho various poliocios ond legislations byddifforont sector
dgoncios, ostablishod tho Environmontal Protoction Council (ZPC)

by Govarmewnt doorve 239 of 1974. The Environmental Protietion

Council was ostatlished to ocoordinate the activiiios of all bodies
concernod with onvironmontal mattors and to sorve as a chammol of
comminicetion btwoen those bodius and tho Govornmont, and as tho
official navionnl dody for co-oporating end lizcising with oilor
nationcl bodios and intormeijional organisation on onvirovnmontal
maLture,

Dospite tho landablo responsibilitios tho CPC has, it
pleys méinly an advisory 10le and has no powor %o unforco coordint-
tion, As such,coardinatien among tho various bodios concormod with
onvironmonsal mattors rameings on voluntary basis, Othor bodios
whoso aotivitics hovo 2 boaring on latural rocsourocas inolude among
othors: o londs Commission, tho Departmont ol Gemos and Wildlife,
tho I"ishorios Dopertmens, tho Inaiituto of Ronowable Najural Rosou-

roor, thoe Ioxrust Froducéts vitute and tho Dopertmons of 2griocul-

wural oxtonsion.
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nation2l bodies and intomcijional organisation on onvironmontal
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Dospite tho landablo responsibilitios tho EPC has, it
plays meinly an advisory role and has no power o onforco coordina-
¢ion., 4As such,coordinatlon among tho various bodios concornod with
onvironmonsel maittors romains on voluntary basis, Othor bodics
whoso aovivitios hovo 2 boearing on Natural rocsouross ipclude among
othors: tho Lands Commission, tho Department ol Gémos and Wildlifo,
tho I'ishorics Dopertmens, tho Inasituto of Ronowable Naiural Rosou-

reor, the Iorust Producés Insvitute and tho Dopertmoni of 2gricul-

sural oxiwonsion.
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48 indieated carlior, a suarentood supply of onorgy namoly
fimwooq and eharecal will dopond on tho suceossful implomonso-
vion of tho various Policies and Jleots togothor with tho accompan-
ying progroammos poréaining to onvironmontal consorvatiion anc
manggomont, Coorcinacion botwoon tho aciivitios of tho NEB and

“hoso of the E.P,.C., will bo oruesial in tho succoss of sho onorgy
and ovironmontal polioy.

643 Tho Forostry Dopartmont

fho main aotivivios of the Forosiry Departmont in %ho
Distriot is mainiy “ho Managomont of tho Yakombo aﬁd enioni
forost rosorvos and tho Molo Gamo Park which is a2lso undor tho
Dopartmont .of Wildlifo. fho Porost rosorvo aroas as notod oarlior
Covor a wowdl arca of 5000 ka wncor indogonoous Uroo8 adapuod o
vho Quinca Savannah Climatic Conditions.

At prosont, a National Afforostation Programmo is boing:
un&ior’sakon. fho programmo, which involvos roafforostasion and
tho ostablishmont of community woodlots is undor tho Iorcstry
Doparvmont at Distriov lovole [ho Dopartmont cduycatos the powplo
on tho bonofitvs of vroo planiing and supplios thom with soodlings.
In tho Northern Rogion, ©ho Doparimoné runs nursorios at rogional
lovol wiyh tho holp of in*bornm:ionnll agenciocs such as tho Unigod
Naiions Dovelopmont IFrogramme which arc shon suppliod %o who
distriot lovol for distribution to faxmors.

Tho nursorios in opgr.':l't'ion inelude the Bontanga, lamala,
Kolongo, Tugu, Bimbila, Gambaga anc Naroligu. Tho Jgro forosiury
programme which aims av vecaching farmors how Vo intograve peicnial

woody plants with oxlinary orops or animals on tho samo form is

also undorway'-
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Lhxee institutions are involved, T[lhey are the Ioresiry Department,
the Agriocultur-l Extena-j,on Department and the Instituite of Nlenewable
Navural Resources, [Le institute is to provide the noocessary man-
power training servicesj the Jgriocultural Extension Depcriment is
Yo provido practical training and demonstretions to tho farmers
while the T'orestry Dopartment is to supply the seedlingzs. However,
8ince insd¢itutional coorcination is not mandatory, the success of
¢his programme will depend on how far the three instituiions forge
links with each other and work as onc.

Iho Disvriotv IM'orostry Dopartmont Offico in Damongo has
mapondod Vo thomo netional challenzos of ostablishing forost
plantavions to augment tho nasural forosts. Somo forost plantations
Wworo thoroforo costablishod in tho Distriot whoso purposcs wore to
providc firowood and. woocd for charcoal to tho communivys o sorve as
wind breakersi to protoct water catchmont aroass vo chock dosertifi-
cation, s0il orosion and to provide building matericls., Howovor, only
0.5 1{1112 and 1,1 1{1112 of forost plantaiions has so far boon costablishod
in tho Distyriot: in Damongo and Bombi mapec'tively?’ . Tho two planta--
tions worc ostablished by tha Forostry Department Stafl, Lhore arc
noe community or incdividual woodlots so far establishod in vhe District,
I'he 1nck of sufficiont cduceticnal campaigmns and ineffeetiyc implo-
mantation f:;'tmvtogy cue wo laock of cooperétion among eho various
‘dopartments v Cistrict lovol are facioxs conbributing o The lack
of communiivy onthusiasme

I'he noxt scciuion looks at how public participavion odn be

~ a pro=~condition for tho success of oncrgy and onvironmonval

GoONSAIVaTioN Pros/Iammose.

3(Dis"$riot Torosi Officor, S. Mulkolabai Mubita, Domongo, 14%h May,
1990). . - |



Community participastion must be integreted in enorgy
PIOGTEEO0S ospooitlly in the otse of the two loocally obtained
fusle: firewood and charooel. Noreover, these are tho fuels which
are lilzly o have the most signifioant impact on the onvirommonst
in o District. Mo human fogeor is oritical in any prograsmo or
projoce 2imed at casing the enexgy problem. It is only whon the
loofl porsputive is understood vory woll rogarding tho constrainte

af% poople face, that 2 programme oan succeed and 2void promosing
stratogies which aro complately out of local context in practice,
“acugh “hey may sound. simplo and styaight forward in theory.

The rural populaiion 4s very retional in whatever 2otivity it
is involved in. Tor eny programme to sucoeod, bonefits to be
dorivod from it must be apparent to the community or individual.
Haim'1 poines out that now stovgs fer ezample, arye acoeplod noot
readily when they oombine severel advartages such as improvod enorgy
offioioncy with cleanliness and convanioenoce, Ho further argues that
the treces mast popular with villagers are ususlly those which provide
mltiple benefits such as fruits, poles and fodder as well as firo-
woode Anothor important consideretion is that programmes must not
bo oo damanding in tems of time beoczuse the ecnexrgy problem is 00
among many problams poople face. TIhis is why the soocid-—culiural

contoxt uust bo studiod and understood clearly before undortisting a
PIOFZICNE o

W——_—-—

40. Waino; "fhe Woodfuel Challenge: looking to the fuvurs". Lho
Courior, No. 95 (Jan - Feb, 1986) p. 86.



78

Tho targot gruup oriented approach means consulting the pooplo:
farmers, industrialists and the urban wood users and loaming
from thom vhat they see as their priority probloms. It moans
encouraging them to participate in soleoting, designing and
implementing cppropriate solutions. Morever, the approach allows

for The tapping of local imowlodge on forost managemont and makos
usd of the loczl labour,

Tho ourreny decentralisaiion system of admmistration4

undergoing implomontaiion in Ghana opens up opporsunitiss for
targot group or local level based planning and projoct implemontia-
tion with prospocis for massive public participation. Undor tho
new disirict administrasion machinery, four adminisirative lovels
ex1st, namely, District lovel, Administreiive Zones, lown and Aroa
Councils, llepresoniaitives are olocted to the District Assemblies
and to the othor units. The objectives of the District Asscmblics
aros
(1) to provide a democretic and effective administration of the
distriot 2s & whole in a way whioch invelved the meximum parvi-
cipation of communitics in docisions.
(2) to promoto policical, soonomic, social and spasial devalop-
ment of the District as a whols through better planning and
management of human, natural and financial resour@es.
'I‘EB highost¢ political policy making body av Districv lovel
is the Diszvrict Couneil which comprises the Disuriot Adminisiraiion
and the Diﬂ'briot. Assembly. The District Assombly comprises vWo-
vhirds ellec'bed reprosentatives and one-third government appointees

and is charged wiith powers o formulava and implement plans under

the varicus comnlcie@S.

4p N .D.C. Law 207. (Lcora, 1988).
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The Districs -dministration organagrem under the decentrelisation
systom is. s8hown in Appendix 1.

Undor the deocentrelised sysivem, all Govermment depcrimonts

Are accounvable to the district administration which allows for the
coordination of their acvivities at district level. There is also
8 link from tho Distriot Assembly to Zonal, Town and down to the
area Councils and the coﬁmunity through the eleciod representatives.

“Ihe imporiant pOJ.n‘l'- Tis that projoct planners can now take
advantvage of ihis novw administrative stﬁm*i:um a.nd involve the
people in dosigning, imlementing and monitoring of progremmes and
projocuss The diagram Mg 6.1 illustretes how this oan be done.

The diagram shows that the formulation of & projooct must bhe
the msﬁl'l:-'o:[" o points of vicowrmmalys community perception of their
needs and vhe obstacles to the succéessful achievement of thise noeds
on ono nand, and on the othor, the responsible agency's percepiion
at distriot .'l.avol,,i with navional policies in consideration., In the
implementaiion of projects, the ocommunity knowledge and tho Agency's
should suppors cach other.

The rosulvs of the monitoring and evaluation must be fed
back vo the community so vhat any modificavions to the project are

not imposed on the communiivy.
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CHAPIER SEVEN

SUIMM/RY, RECOMMENDATION .ND CONCLUSION

Tel Summary

Tho study sot out tc invostigoto the state of tho onorgy
Bactor and its impacts on tho onvironmont in Wost Gonja Disvrict.
I'his was (cno uhrough tho following objootives:

- 1nvositimation of ha oxac‘a‘ typos of oncrgy usod in

who Disvrict,

- Tinding out the respoctivo ond-usos of oé_l_ph ONCIEY VYDPCe

= lnvosiigation of tho onorgy consumption lovols in tho
District.

- Sincding ou:t tho officionoy of onorgy UsSago .

- invostigation of possible altornativo onorgy typos.

- invostigation of tho physicol and socio-cconomic impacts

of onorgy oxploitation and usilisation.

fho resoarch mado uso of both primary and gocondary sourcos
oL data, Tho major socondary data sources inocludod tho institu-
tional librarios av tho Navional Enexrgy Board, tho Institute for
Renowable Navural Resources, the I'orest Products Rescarch Instivute
and the main library of the University. Primary data was obvlined
thpough an intorviow schodulo administorod in tho Districte
Othor data sources includod porsonal discussions with membors of
institutions vwhose aciivities have @ boaring on cnorgy and onviron-
montal managenont .

Sampling for the intorviow schodule was aimed av spavial
covorago of 211 parts of tho District while tho samplo sizo por
sottlomont was allocatad proportionately to tho total nambor of
housoholds in the sottlemont in rolation to the total samplo. [ho

soloction of rospondentis made uso of systomatic random sampling.
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A rovicw of litoraturc on rocent findings formod a basis

Lor tho study and tho 'dovolo;[mnt of tho cageceptual Ifrar.:.-ke

The concopiual fremowork of the study is as follows. tho
bohaviour of onorgy is oxplainod by the firet and socond laws of
thormodynamics which doal with tho consorvation and dogredaeion of
onorgy rospocvivoly. Lho samo laws apply to tho movoment of onorgy
in tho ocosystoms. Icosystoms thomsolves a8ro in a dolicaioc stato of
dynamic balanco whish js solf-rogulatory, Tho solf rogulaiion of tho
oxosystoms is duo to the flow of onorgy, tho oyeling of matorials and
uwho adaptation of spocios within tho ocosystom. Howevor, bociusa of
groav intellociual dovelopmont, above all othor animals, man OXOIU8
4ho groatost influonco on tho onvironmont, and his activitics ovon
poso a4 shpoat to tho stability of ocosystoems in which he livos,

[ho analysis ond intorprotation of data resultod in Hho

Lfollowing findingss

- ‘Tho mast widoly usod -clorsba'bio fuels in Wost Gonjo
district aro: korosono for lighting, and firowood and
charcoal for cooking, hoating and browing.
- [Iho annual poxr ocapita consumpiion for korosonc i 1547 1,
firowood is 0671 m3(525.9 k) whilo ocharocoal is 29.4 kg
- Por capitva consumption of fuol varies with housocinold
sizo and is highost with smallor houscholds (3 rm:imbors) -
lowost with modiwm houscholds (about 8 mam‘t;ors) and slightly
highor with largor housoholds (10 mombors).
- Common ond--ugo Jdovicos in tho District are vory incfilleciont.
- Tho porcoived Ffuelwood scarcity in tho District is a rosul’
“ of. probloms of acgossibility to fuelwood sources HDut now
ava ilab:l;lity beoause existing and proje cted total supply from

rancoland surpasses demandle



- Thoro ﬂi'o Sorious environmental problems around popula-
tion centres c;xpressing themselves in deforesia iion,
801l orosion cnd m#easmg f‘uelwood scarcity Cuo ©o
increasing oempetitioy gnong verious land usos.
- altormative sourcos of onorgy may be diffiocult (o iniroe
duco O8poecidlly at housohold lovol uo to higl initvial
invostmonts whioh this may ontail.
- lhore is nood for moro coordlinasion among ‘tho insvivtugions
involvod in one Ty anG environmental managome Nnoe
- Tho oxisting volivical structure ot Distric'b and logal lovol
is suitod vowamls inomasing-publio partioipavion,
Rocommondations wero basod on those findings which briefly
include (i) Enorgy Consorvation "Gllroﬁ.gll encouraging the uso of morc
officiont ond-use dovicosy (ii) augmontation fuol rosourcos by enooura—
ging Vroo planting noar sottlomonts, (iii) improvoment of fuol oxploi-
tation mothods espooially charcoal making, (iv) incroasing agricul-
tural produciivity, (v) control of bush fires, (vi) family plonning
%o lowor tho populaiion growth rato and (vii) ingroasing onwironmon-

tal awaronoss aporng tho local population.

7«2 Rocommendaiions and Conclusion.
Congodquont on th» analysis of tho onvironmontal probloms
rosul ving from tho noods of tho onorgy socotor in Wostv Gonjo District,

vho follovwing rocommondations 2ro proposod Uo addross tho problom.

1. Enorgy Consorvaiions

'ho main aroa vo ho addrossod hero is tho officionoy of
onorgy utilisavion., fnorgy ond-uso dovieos with hishor gfu‘i‘ioionoy
lovols should bo oncourapod, as most of thoso in curront wso axo

vory wastoful of onorgy (Scotion 5.3).
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A numlor of instituiions, for instanco tho Forost Produgt Noscarch

Instituio, tho Insyivuto for Romewable Natural Resources ond the
Dopartment of Mechanical Ingineoring, all of the Univorsity of
Sclonee and fechnology, Kumasi, and the Depariment of Housing and
Cottage Industries ore developing higher efficiency charcoal and
Lirowood stovos which if adopvod widoly, would drasvicilly cut down

on vho amount of fuol consumod.

2 dugmontation of Inorgy Sourcos

fho oxisting {usl rosources should be augroentod by
oncourtaing tho planting of community and individual woollovs cloge
to villagos. Jdgro-fopestry too should bo cncouraged in E!lld :Eamimy
activitios. Mo Objocvivo of this augmentation §s to cut dowm on tho
inecrodsing amount of resources namely, timo, labour ona yinanco

dovotod tn fuol accuisition.

3o Improvonent of Mol Dxploitation Methods. '

fhis recommoncavion nainly addresses the chareoal proluc—
vion mevhods. [ho movhods of chareoal produgivion 2re very inoffi-
ciont and waste a lot of wood omployod (Section 3.2). Hirhor chop-
conrl yiolding mothods should he introduced to tho charcontors. rhis
problom has boon moidod by tho National Enorgy Board which has bogan

a programmo o improvo charcoal produgtiion moethods in ULhe counvrye

de Incroasing Lgriculiural Produceivity,

Pho oxisting foming methods in vho District aro 11%
sultod to tho -phyﬂ icnl onwironmontal condivions obiainablc in who
District, as Jhoy itond vo bo oxtonsivo and unnoeossarily oxposos too
much land to doforgsiation and soil exosion. JLgriculiural prolue—
%ivity por hootarapo should be incroasod by adopting boevior Iaiming
practicos such as crop rovavion, ostalbiiéhnnnt of wj_nd'bnriml;s,
oncouraging mixod forming and use of organic typos of forvilisors.
Increasing productivity in the District would reduce the pace of

agrioul tural encroachment on forest rangeland.



O+ Control of Bushfires.
Bush fires, resulting from the inappropriete faming methods

apd other causes, ammally_dastroy large tracis of forost. The control
of bush fires through the establishment of commmnity fire fighting squads
needs immediate attention, Politiecal organs av local level such as the
CIRs (Commititee for the Defcnce of the Revolution) should be made respon-
Sible for mobilising and organising people to join those squads. I[hese
Squads c2n be able toprotect the environma of their individual sottlomonts.

6. Temily Planping.

IV has been noted that the high population growih rate of the
District roquires an over—increasing amounts of fuel rosources from the
forests and the conversion of land from forestry Ho agriculvure and ovher
uses. 4 roduction of the population growth rate will slow down the growth
in energy demand and competing land uses. The Ministry of Health and the
Planned Parenthood dssocjation of Ghana, by underickirg cducational cam-
paigns in vhe District on the importance and metvhods of family planning,
would play an important role., The Ministry of Ilcalth and the Planned
Parcnthood Jlssociation of Ghana supportcd by lLssembly and Jrea Council
mcmbers should organise cducasional campaigns on che imporuance and
methods of family planning. Ihe meotings can be held at the hospital,

hecalth centres and health posts throughout the District,

Te Invironmental Ecducation.

The success of theso reccommendations deponds on aciive community
involvemente Community involvement in turn depends on awarencss on the
part of tho community regarding cncrgy and environmensal conscrvavion
issucs. BEnvironmental awarencss at District level should thercfore be
seriously promotcde The responsible institutions, which include the
Forestry Dopartiment, the Department of lLgriculvural Extension, the
Invironmental Protoction Council and the National Fnergy Board should
coordinate their activitics and make use of the cxisting political
structure at district and local level (District Lssombly, Town and lrea

Councils) both as channcls of information and Uo cnsure community par-

ticipation.
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In coneolusion, it can bo said that in tho forosoablo
future, tho throo fuels prosently in common uso in fl:ca District ,
namoly korosono, firowood and charcoal will continuo o "be a vory
important in catoring for tho onexrgy requirements of the Distric%.
A sustoined, oasily accassiblo and cheap supply of ﬁmi woocl for
District howovor, roquircs doliborato stops to b talon in tho arcas
of onorgy consorvation, forast and land resource mancgomont which
should 1 tho rosponsibility of both the community and the responsible
instituiions,. L!_J@'ncn'ta'b‘ion of fuocl resourcos by ostablishing fuol
woodlotvs around setbttlcomont a;mas and consorvation of onorgy will pgo

8 long way in onsuring oasy accoss to a choap sourco of fucl,
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