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ABSTRACT 

To ensur e meaningfu l fuelwoo d conservation , th e rura l peopl e mus t b e persuade d 
to abando n th e us e o f fuel-inefficien t ope n hearth s whic h ar e widel y use d i n th e 
rural areas . Th e developmen t an d diffusio n o f a  fue l efficien t woodstov e i n rura l 
areas i s described . Th e ai m o f th e strateg y i s no t onl y t o familiaris e th e rura l 
people wit h a  ne w an d beneficia l technolog y bu t t o satisf y nationa l objective s o f 
a. fuelwood/environmenta l conservation ; b . alleviatio n o f fel t hardships ; an d c . 
employment generation , 

DEVELOPMENT OF EFFICIENT COOKING DEVICE S 

The firs t an d importan t us e o f woo d i n rura l (communal ) area s i s a s a  sourc e o f 
energy fo r cooking . Th e traditiona l ope n fir e ha s man y disadvantages : 

1. fir e hazard s 

2. smok e i n th e hom e durin g cookin g 

3. constan t attentio n o f fir e durin g cookin g 

4. uncontrolle d draught s tha t increas e woo d consumptio n 

5. cookin g a t groun d leve l tha t give s ris e t o unhygieni c cookin g conditions . 

A rura l surve y t o asses s need s i n 1980 , reveale d tha t rura l peopl e wer e facin g 
acute hardship s throug h fuelwoo d shortages . Woo d collectio n ha d increase d t o 
well ove r 1 0 man-hour s pe r wee k an d househol d income s wer e bein g diverte d t o 
the purchas e o f fuelwood . 

Following th e survey , recommendation s wer e presente d definin g th e typ e o f 
cooking devic e desire d t o alleviat e hardships . Th e Departmen t therefor e 
researched int o a  reasonabl y price d woodstov e tha t coul d mee t th e state d desire s 
for safety , durabilit y an d multipl e cooking . 

Design features o f th e stov e 

The stov e consiste d o f a  meta l chimney ; a  meta l grate ; a  meta l dampe r (fo r 
control o f draught s throug h th e chimney) ; a  cas t iro n ho t plat e (o r a  hol e fo r a 
hot wate r utensil) ; an d a  bod y constructe d o f fire d brick . 

Choice o f bric k ove r meta l 

Although a n earlie r surve y ha d show n tha t meta l stove s (mbauras ) wer e fuel -
efficient, th e bric k stove s wer e see n t o hav e thes e advantage s ove r meta l 
stoves:-
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i. Chea p to construct i n rural areas. 

ii. Retai n heat fo r longe r periods of tim e than meta l stoves. 

iii. Bulk y but static and therefore saf e t o use even by children. 

The Department o f Energ y Developmen t therefor e improve d o n a series o f Herl -
Chulas (Hyderaba d 1956 ) by incorporating a  grate , chimney , dampe r an d baffle s 
into th e bod y o f th e stov e fo r tes t purposes . Si x design s wer e compare d fo r 
efficiency o f hea t utilisatio n an d fue l savin g as described below (Seke Woodstove 
Project, 1982) . 

Determination of heat efficienc y 

The tim e an d fue l require d t o evaporat e 1  litre o f wate r an d th e amoun t o f fue l 
used t o bring wate r t o boiling point wer e recorded . Th e calorifi c value s o f fue l 
used an d moistur e conten t o f woo d wer e determined . Th e efficienc y wa s 
calculated fro m th e calorifi c value s o f hea t utilise d an d calorifi c valu e o f fue l 
burnt. Th e mea n o f fou r estimate s obtaine d fo r eac h stov e wa s take n a s th e 
average efficiency. Th e equation fo r determinin g efficiency i s 

Efficiency o f design =  usefu l hea t use d to boil wate r 
heat supplied by fue l 

That is , i s specifi c hea t capacit y o f wate r time s amoun t o f wate r i n vesse l 
times temperatur e rise s plus latent hea t o f stea m time s quantity o f wate r boile d 
off divide d by calorific valu e of fue l time s quantity of fue l used . 

The results are as follows: 

Stove design Efficienc y (% ) 

Stove 1  a  brick stove 
(2 pot holes) 5 

Stove 2 a  brick stove 
(3 pot holes) 1 8 

Stove 3 -  modifie d Nepa l Chula 
(Khatmandu, 1980 ) 2 0 

Stove 4 -  modifie d smokeles s stove 
(Ghana) 

Stove 5 -  modifie d Herl-Chul a 
(3 pot holes ) 3 3 

Stove 6 -  modifie d Junagad h Chul a 
(Research Actio n Institut e 
Lucknow 1967 ) 
(2 pot holes ) 1 9 
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Conelusion 

Stove 5  ha d th e highes t hea t utilisatio n efficienc y (33% ) and achieve d a  30 % fue l 
saving. 

Charcoal stov e 

Although a  bric k stov e wa s selecte d fo r th e rura l areas , a  meta l charcoa l stov e 
has bee n designe d fo r us e i n urba n areas . Thi s stove , 'Manyekera' , ha s tw o po t 
holes an d a n ai r pum p t o assis t th e ignitio n o f charcoal . Th e stov e wa s develope d 
by a  privat e compan y i n Zimbabw e an d i s markete d throug h som e retai l outlets . 
The efficienc y o f th e stov e i s 45 % bu t it s us e a t thi s stag e i s limite d becaus e 
charcoal i s no t use d widel y fo r cookin g i n Zimbabwe . 

The stov e will , however , for m par t o f th e charcoa l programm e initiate d b y th e 
Energy Department . Th e programm e aim s t o promot e th e sal e o f commerciall y 
produced charcoa l t o urba n an d peri-urba n household s a s a  driv e t o discourag e 
the us e o f woo d b y thi s sector . 

EFFICIENCY O F OBJECTIVE ACHIEVEMENT BY ENERG Y 
CONSERVATION PROJECT S 

Efficiency o f objectiv e achievemen t o f a  project , tha t is , th e exten t t o whic h a 
project convert s availabl e scarc e resource s int o objective s o r goals , ha s t o b e 
undertaken durin g th e plannin g o f energ y projects . Thes e objective s ca n b e 
divided int o eithe r sectora l o r nationa l goals , becaus e thes e distinc t partie s 
attach differen t weight s t o eac h o f th e state d objectives . A  projec t shoul d 
therefore b e implemente d a s a  compromis e o f th e objective s o f al l sub-system s 
(rural communities , loca l authoritie s an d th e nationa l government) . 

Resources a s part o f th e objectiv e achievemen t o f project s 

Resource analysi s i s importan t sinc e th e resource s availabl e wil l contro l th e typ e 
and leve l o f activitie s an d henc e goal s tha t migh t b e achieved . Resource s 
include 

i. financ e 

ii. manpowe r 

iii. physica l sit e specifi c resource s (land , water , anima l waste , etc. ) 

iv. implementatio n capacit y (whic h i s an aggregatio n o f al l resource s tha t ar e 
consumed b y th e projec t includin g th e degre e o f cooperatio n betwee n 
various intereste d parties) . 

In th e fiel d o f developmen t o r conservatio n o f energy , severa l project s (biogas , 
solar devices , afforestation , woodstove s etc ) ca n compet e fo r th e availabl e 
resources. Therefor e a  rankin g orde r o f project s base d o n relativ e efficienc y o f 
objective achievemen t i s essential . Th e initia l ste p therefor e i s t o determin e 
goal achievemen t b y a  projec t thus : 
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Achievement o f objectiv e b y projec t = 
using a  specifi c resource(s ) 

Relative efficienc y o f objectiv e =  A 
achievement b y projec t A  ma x 

where A  max i s th e 
highest valu e o f A  fo r 
all give n projects . 

Objectives ca n be : i . self-sufficienc y i n energ y (sectora l an d nationa l goals) ; 
employment generatio n (sectora l an d national) ; ho t wate r a t specifie d time s 
(sectoral) e tc . Th e rankin g o f project s i s onl y possibl e afte r th e calculatio n o f 
relative efficienc y o f objectiv e achievemen t fo r eac h project . 

Cost/benefit analysi s 

Efficiency o f objectiv e achievemen t ca n als o b e measure d b y undertakin g a 
cost/benefit analysi s o f eac h project . I n thi s analysis , i t i s no t usefu l t o us e 
market price s a s othe r costs , fo r example , us e o f foreig n currenc y i n a  projec t 
has a n economi c cos t t o th e nation . Therefor e cost s o f projects , wher e 
necessary shoul d b e estimate d a t shado w price s i e scarcit y valu e o f component s 
of a  projects . 

Benefits ar e usuall y mor e difficul t t o quantitat e unles s incom e generatio n 
accrues fro m a  project . Socia l benefit s o n th e othe r han d ca n b e measure d 
indirectly a s gain s i n othe r directions . 

The presen t ne t valu e o f a  projec t arise s fro m th e determinatio n o f ne t benefit s 
over a  stipulate d perio d perio d o f time , i e 

A projec t wit h a  hig h ne t presen t valu e an d a  hig h relativ e efficienc y o f 
objective achievemen t wil l therefor e b e th e mos t attractiv e option . Whe n cost s 
of a  projec t outweigh t benefits , thi s projec t i s sai d t o b e economicall y 
inefficient. 

SELECTION OF PROJECT S THAT CONSERVE WOOD 

The objectiv e o f th e Zimbabwea n governmen t i s t o ensur e energ y conservatio n 
particularly o f wood . Variou s strategie s t o achiev e thi s objectiv e hav e bee n 
attempted an d thes e are : 

a. developmen t o f ne w an d renewabl e energ y systems , 

b. rura l afforestation , 

c. conservatio n o f woo d vi a th e us e o f woo d stoves , 

d. conservatio n o f woo d vi a us e o f charcoal . 
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In th e are a o f direc t woo d conservation , th e project s c  an d d  compet e fo r th e 
same scarc e resource s -  manpower , woo d an d finance . However , a s outline d 
below the y d o no t mak e equa l claim s o n thes e resources . 

Finance 

Because th e charcoa l projec t depend s o n th e desig n an d marketin g o f a  meta l 
charcoal stov e i t i s a  mor e expensiv e optio n tha n th e woo d stov e programm e 
which depend s o n owner-buil t stove s mad e ou t o f loca l material s suc h a s brick , 
sand an d scra p metal . 

Wood 

Although bot h project s hav e a  clai m o n wood , charcoa l productio n i s inefficien t 
(25%) us e o f wood . 

Manpower 

The charcoa l projec t require s a  highe r leve l o f deman d fo r manpowe r fo r 
example wit h marketin g skills . 

The relativ e efficienc y o f objectiv e achievemen t demand s tha t project s consum e 
scarce resource s a t a  lo w rat e o r tha t the y d o no t plac e grea t claim s o n 
resources. Thi s woul d indicat e tha t th e woodstov e projec t ha s a  highe r objectiv e 
achievement tha n th e charcoa l project . 

Thus, althoug h bot h project s ar e require d fo r th e nationa l objectiv e o f woo d 
conservation, th e woodstov e projec t ha s bee n give n a  highe r priority . 

The developmen t o f energ y system s destine d fo r th e rura l area s ha s t o tak e 
cognisance o f th e fac t tha t rura l area s ar e economicall y poo r an d tha t adoptio n 
of technologie s i s dependen t o n th e cost s o f th e technologies . 

Technologies tha t requir e larg e input s o f initia l capita l investmen t ar e destine d 
to b e unacceptabl e b y th e rura l people . Cos t reductio n vi a loca l productio n o f 
components ma y reduc e th e clai m o n financ e an d thu s ai d adoption . 

If a  technology , b y it s nature , ha s a  hig h clai m o n a  sit e specifi c resource , th e 
option t o exploi t thi s technolog y ha s t o b e weighe d agains t othe r competin g 
technologies. I n othe r words , th e choic e fo r thi s technolog y o r projec t o r 
strategy ha s t o b e justifie d b y eithe r cost/benefi t o r resourc e analyses . I f 
resources ar e scarce , implementatio n capacit y o f th e executin g agenc y become s 
low an d objectiv e achievemen t i s low . 

The woodstov e programm e i n Zimbabw e ha s therefor e bee n revise d t o includ e 
local productio n o f stov e component s b y loca l labou r t o no t onl y reduc e th e 
claim o n financ e available , bu t t o reduc e th e clai m o n skille d labour . Th e 
establishment o f loca l productio n unit s (energ y centres ) ha s bee n incorporate d 
into th e woodstov e programme . 
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