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The Fuelwood Situation

The poorer half of the world's population cepend on fuelwood as their
sole or principal source of energy for cookirg food and for other house-
hold needs. Fuelwood accounts for at least half of all the wood used in
the world each year and for more than 85% of wood used in Third World
countries. This fuel is either collected or bought at an increasing
expenditure of direct labour or money. There is as yet no indication
that in the foreseeable future any other source of energy will become

. available on a large enough scale to be of use to the great mass of
people who depend upon fuelwood. Demand is row outstripping supply.
More than a billion people are already living in situations where their
fuelwood needs are being met at the cost of depleting ~=xisting resources.
The shortages, made worse by the present trends of population growth, are
becoming progressively more acute causing incieasing hardship for more of
the world's population. In this situation an essential part of the
solution is to grow more trees but a lot can be done to make better use of
the fuelwood resources that remain. The introduction of cooking stoves
which use less fuel than traditional stoves such as the open fire can
alleviate the hardships in the household and extend the time available for
the longer term measures of planting more trees to take effect.

The ubiquitous open fire stcve -~ .




The ITDG Stoves Project

It is against this background that the Overseas Development Administration
began funding the work of the ITDG Stoves Project in 1979. A preliminary
investigation revealed that little reliable information was available

on design principles for stoves that are low-cost, simple to make and use
and have a better perfo:rmance than traditional stoves. The broad aim of
the ITDG project was to provide assistance through collaborative research
in the implementation of stcve projects in the Third World and to develop
an information, advice and training service on improved stove designs and
their diffusion to large numbers of people in need. A major premise was
that local organisations would need to develop a cupacity to carry out
design and development work with ITDG providing technical assistance in
the country and from the UK research base. Since 1979 the ITDG Stove
Project has established collaboration with projects in Sri Lanka, Nepal,
Indonesia and Kenya. Assistance has beeu provided ir testing and
evaluating existing stove designs, developing new designs made from
traditionai mud mixes, pottery and metal, and with production
technolog.es. In addition work has been undertaker to standardise testing
procedures and develop methods for assessing the design needs of stove
users and monitoring and evaluating the progress of stove programmes.

ITDG's U.K. stove testing facility

Work in Asia

The ITDG Stoves Project has been collaborating with three Asian Stove
programmes in Sri Lanka, Nepal and Indonesia. After several years of
intense col. aborative research activities and field trials each of

these programmes have developed stove prototypes with improved fuel
consumption and reduced cooking times which are also safer and cleaner
to use. The earlier efforts were concentrated on the development of
massive stoves made from mud by users or extension workers with several
cooking-holes and a chimney. Results of field trials with these models
were largely unsuccessful because of problems such as poor material
durability, erratic fuel consumption and performance reliant on accurate
construction and attentive operation of the stove. In response to these
limitations research was re-directed towards the development of rore
durable designs made from pottery by skilled artisans which were easier
to supply, use and maintain.
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Pottery insert stove installed in mud - Sri Lanka

This second generation of stoves have become known as 'pottery Insert’
stoves since they can be coated with an outside layer of mud for
increased stability, durability and insuletion. More than 10,000 of
these improved stoves are now being used in the kitchens of Asia and
plans are underway to expand production and make the new stoves widely
available throughou: the countries.

Vork in Africa

In Africa the ITDG Stove Project has been collaborating with the iinistry
of Energy Programme in Kenya. The focus of this project has been the
development of an improved charcoal stove which is made from a combination
of pottery and metal by skilled artisans. In the first stage of this
project thousands of new improved stoves have been manufactured and sold
in Nairobi and the larger provincial towns. The appreciation for reduced
charcoal consumptior. and fuel bills is emphatic and demand continues to
outstrip the supply of the new stoves. Efforts to meet this demand will
be made through the provision of training courses and support for artisan
producers and small businesses. In the more rural areas of Kenya, where
~vod rather than charcoal is used, work is underway to develop improved
stove designs which will reduce the increasing burd2n of fuelwood ccllection.




Future ITDG Stove Project

The successful expansion and development of field programmes from limited

to widespread production and use of stoves will in most cases require back-
up research and development activities focused on the commercial production
of the stoves. On the one hand this will involve ITDG in the rationalisation
of successful prototype stove designs for production at minimum cost and on
the other the evaluation and modification of production techniques and
technologies for different scales of output. In addition during this stage
the ITDG Stove Project plans to extend its assistance and support to other
stove projects in critical areas of need.

Publications ' .

A detailed listing of technical reports and notes as well as more general
papers covering the work of the project is available on request.

Addresses

ITDG Stove Project
Applied Research Section
Shinfield Road

Reading RG2 9BE

Berks

Field Collaborators

Sarvcdaya Stove Project Dian Desa .
Sarvodaya Kandy District Centre PO Box 19
Palletalawinna JL Kaliurang KM?7
Katugas“ota Bulaksumur
Kandy, ‘5ri Lanka Yogyakarta, Indonesia
RECAST Hinistry of Energy
Tribhuvan University Harambee Avenue
Kirtipur PO Box 30582
Kathmandu Nairobi
Nepal Kenya

April 1984

For further information contact:-

The Information Office, Intermediate Technology Development Group, 9 King Street,
Covent Garden, London WC2E 8H'/ Tel: (01) 836 9434,
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1.4 Biomhss

Riomass projects and consultancie:n undestaken by the T Group are
Listed in Table 3 and sunptar et e low.

3.4.1 Riomass Production and Availabuility Survey:

Forestry Development in Southern Sudan

————— - -

In 1979 the Lutheran World Federation coassin-ioned Uik an
colitaboration with the Commonwealth Yorwentry Inl:-oyrut. o
undertaXe o feanibility study N the et ablishiment ! {orestiry
plantations for timber amnd fuel wood in lour arca: of Douthern
Sudan. The recobumcid, LLons Ancluded proposals o wureethten the
south Sudimece Forestry Départvment .

Rimmass resource survey for steam

Under o project financed by the Overseaz Development
Aministration, MI'LDGC undertook o curvey OF Lioms:n . product ion,
usie and avarlsbitity in the raval areas. OF Firya, Thoa baoed aned
India. The survey wias parl Of an anvenLLigalion on D he
potential use of Lmall steam plant, and aLs ob)ect was Lo
determane the cdtent Lo which tuel in oor migit e v Pable

for smiall steam plant O Lake Lhe place O Gilesel o clecugic
power in rural arcas.  The zurvey focused on anricutturagl
rentdues, althouah tt included counsulerartion Of winely materials.
There were three maaan conclusions, Fiarst, in many ol Che arcas
under considerarion wood or adricultura! residocs are avadllable
At low opportunitly cost, SeCoond, an many other areas wood and
residues ore itn short supp!y, and have smportant ox st by end use:s
which would mean unacceptably niqh oppisrLunitly Cont: Tor theit




TABLE 3 SUMMARY OF PIOMASS PROJECTS UNDERTAKEN
T . T ]
l COUNTRY DESCRIPTION , FUNDING ! baTE !
t ! . AGENCY } i
r J . T ! '
i hatv)ladesh | Destyn of ateam plant roc L VOA [ Lyu4 .
fgur manulacture .
! . : !
I Fi). ! Survey of nOA~wGOd biomass VDA | 1979
| fuel avaslaorliey : .
Cumbia ! Review of groundnut shell ‘UNSO/UNDP i 1982-)
) bLrigquetting ¢
; !
H H ;
Stove proyromme advice, , Unso/unoe o1982-
technical assitatance aml ' :
=ttainxu9 i
[ndia ! Survey of non-woud biomass :
i ! fuel avallabality . obA 1979
! .
{ Design of and techaical ' oba 1980-
P aasi1atance turl woet bagasse :
;bu;nan suyss fursace '
! Application Gf stcam . ODA ' 1984~
i puwer LU s3ugal prucessing '
i (vn- joing) : }
Koenya g Survey of ayriculture aad " UNCHS ! 1982
! tidusteial wastes andg sesiducs | ;
' ] .
Laburia ] Intpoduction of tmptuved VLA ! 19uu-
charcual kilas :
Nuepal Prograsme and technicel © FAO 1981-
advice and training to P
j the Nep. 1 Stove Project '
+ » . ;
Pupua Now i Specification of waste o1l :Hxn.of.lnd , 1984
Curhea cburnang povtery kilns . ! :
' |
sr1 Lanka Study of churcoal market : ODA 1940 '
| i 1 Columbn : .
| Introduction of mubile " ODA " 1961-3
! charcoal kilns H !
i , :
Biluoyus fcasibility P SCF ; 1979 {
C atudy i " . ’
: i ) !
i sudan . Feasibility study for Lutheran ' ;
| cstablishment forestsy World KReliefi 1979
¢ plantations . !
i i {
Feawibility study tor 'UNSO/UNDP ! 1983
L gfvundnut shell Lrguette , )
mahufavture and eml-use i i
N !
Tanzanis Evaluution of stoves T IDNC Polou2 |
Progrsmme : | i
Thailand Survey of non-wood bicmasi ' ODA i 1979 §
fuel availability : ? !
! i
S Eveluation of Thaa DLA [ ¥ K] f
, LS tquelte plant J i
. 3 :
} | Busiyn of Lriguette T UNZO/UNLP T '
; LUENLINg  Couking stove.s . ¢
. for the Cambirg i ! !
1
i Clubul review of the rAD VTS !
! Imput O 3tove progeamaee + ! ‘ i
. ! '
! Manuel on MONILOC LG :FAO " 1984~
Egnd aubessient ful »tuve
| pEuyramive (un=yguing)
+ l 3
Uppuar Volts | Technical asuvsistence on VIVA T i

sluve Jusign
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use in steam or similar biomass fuelled power plant. Third,

in many of the latter arcas the use of steam power plant to
provide irrigation of conventional crops and new forms of small
scale tree production would provide fuel necessary for the plant
with a surplus for other uses.

Biomass resource survey for brick works.

In conjunction with IT Building Materials Workshop, ITDG
undertook a feasiblity study for small scale brickworks in the
Lake Basin Ar=a cf Kenya, for UNCHS. A component of the project
was evaluation of local biomass supplies as a means of providing
fuel for the projected brickworks. A survey of wood,
agricultural residues and industrial wastes for the area was
undertaken. It had been assumed that residues would be available
free to provide the bulk of the fuel: however, the survey showed
that the amounts of residues produced locally fluctuate .
significantly; that presently 2zero cost residues would
immediately gain value and price, rendering their use uneconomic:
that many have important existing uses from which they cannot be
diverted except at high omnportunity cost; that transport costs
for maize cob, the most freely available residue, would render
its use uneconomic. It concluded that the most appropriate fuel
would be wood grown on energy plantations attached to the
brickworks: such plantations are for other purposes a feature
of the area.

Groundnut shell survey - Sudan 1983

As part of a feasibility study for groundnut shell briquetting
in Sudan, finananced by UNSO, ITDG examined the production, use
and availability patterns of groundnut shell for use in the
Khartoum area. It concluded that of the shells produced in the
area, almost all are used as fuel for the processing plant, as
animal fodder, or as brick additives. Evaluation of these uses,
and of the potential contribution that briquetted shells could
make to Khartoum's domestic fuel supply, suggested that the
present uses of shells should be maintained. It noted that

in the West of Sudan, shells in surplus might be used for
briquetting.

3.4.2 Biomass Processing

Groundnut Shell Briquettes in Gambia

Investigation of groundnut shell briquettes and their use in the
Cambia for UNSO as part of a programme of assistance to the
Gambia National Stoves Programme 19¢2-3.

Peasibility study for groundnut shell briquetting. Sudan 1983-4

ITDG was commissioned by UNSO to undertake a feasibility study
with the Sudan National Energy Authority on groundnut shell
briquetting for the Khartoum area. The study examined shell
availability (see above), briquett: production costs, and




potuntial end uses in domestic cooking, baking and brickmaking.
Trials were carried out using sample brigquettes in all uses: a
number of recommendations were made concerning cookstoves desiyn
and use changes, together with suggestions for modification to
bakeries and brick Xilns.

Introduction of charcoal kilns in Liberia

ITDG is working in co-operation with Partnership for Productivity
(P£P) Liberia, to promote improved charcoal production in the
small/medium range of operations. A major achicvement of the
project has been the development of an improved pit kiln with a
high conversion efficiency, 1/2 times that of the traditional
*mountain” kiln and greater under some circumstances than those
achieved in portable metal kilns. Two of the new pit kilns have
been established at a training site near Yekepa, where courses
will be held.

Testing of Thai briquette nlant in UK

and Research Institute) of a Thai manufactured small briquette plant,

Technical testing and evaluation in the UK (at the Tropical Developme1
and as a result design modificaticns vere recommended.

i
Charcoal kilns in Sri Lanka i

Transfer to and introdction of mobile charcoal kilns to Sri

Lanka 1981-3 in conection with large scale land clearances of the
Mahaweli project. Also study of the domestic market, and
recommendations for changes in marketing and stove types for charcoa!
produced from the above project.

3.4.3.Biomass Utilization

Biogas feasibility study Sri Lanka

In conjunction with a technical assistance programne for the

local production and use of building materials for a Save the
Children Kirillapone shanty improvement project, [TDG investigated
the potential for biogas production for domestic and cemmunity
cooking, 1979,

Technical advice to the Community Porestry Stoves Proqramme in

Nepal

Since 1980, 1TDG has provided advice on proqramme development and
institutional arrangement: to the FAO Commnunity Forestry on the
development of improved domestic cooking stoves. This has
included five technical assistance missions to:

- development training materials and curricular (or field
workers

- assist in design of needs asscersment and monitoring
surveys

- develop artisan producticn units for ceramic stoves;

w




- monitor and review the programne;

ITDG has also provided training in Nepal and UK. n 1981 the
ITDG Stoves Programme started a colluborative project with
RECAST, which has included technical advice and trainting,
provision of stove test equipment and computer software packages,
materials testing and stove design.

Stove Design in Upper Volta

Volunteers in Technical Assistance (VITA) commissioned 1TDG to
mount a prototype ceramic stove design and development training
workshop in Upper Volta in 1981.

Collaborative Stoves Programme in Indonesia

Since 1980, the 1TDG Stoves Programme has been collaborating with
Dian Desa on the design and dissemination of improved cooking
stoves. The collaboration has involved technica! advice and
assistance on all aspects of the programme which has focussed on
mud and ceramic stoves.

Collaborative Stoves Programme in Sri Lanka

Since 1980, the ITDGC Stoves Programme has been collaborating with
the Sarvodaya Shramadana Movement on the design and dissemination
of improvcd cooking stoves. The programme which has focussed on
mud and ceramic stoves.

Collaborative Stoves Programme in Kenya

Since 1982, the ITDG Stoves Programme has been collusborating with
the Ministry of Energy and KENGO on the design and dissemination
of metal charcoal and ceramic stoves. The collaborution has
included testing, production enginecring and local manufacturing
advice.

Stoves Project Evaluation in Tanzania

IDRC requested ITDG to evaluate and make recomnendations on their
stove activities in Tanzania in 1982,

Assistance to the Gambia Nat.onal Improved Cookstove Project

Since 1982, the United Natioral sudano-Sahelian Office (UNSO) has
engaged ITNG on a regular basic to provide advice and assistance
to the Gambian Stoves Project. This has included:

- technical assistance on progrumme design anid
implementations

- development and testing of new and improved stove designs
including a portable metal stove for burning groundnut
shell briquettes and wood

- on-site training on stove design and testing

- provision of a resident stove technologist (9 months)

A




ITDG has also procurad laboratory and testing eguonment for the
project.

Globzl Stoves Programme Review

In support Of its stoves activities, FAO comm.ssioned LTDG in
1982 to prepare and present a paper evaluating the proycess made
by stove projects worldwide, and making recommendations on °
priority needs to improve project performance.

Manual on Stove Programme Assesment .

ITDG is currently preparing guidelines on monitoring and
assessment requirements and methods for stoves programmes. The
manual is intended as a pratical tocl foi stove project managers
and will include on analysis of the stages of stove projects,
from needs assessment to large scale distribution of improved
stoves, together with methods for surveying, analysis and storage
of data.

Kiln Design for Papua New Guinea

I'TDG has recencly undertaken an inital investigation for the
design of waste o0il and agricultural residue burning kilns for
the artisanal ceramic industry. Proposals for detailed design,
local construction and training are being prepared for
presnetation to the Commonwealth Mund for Technical co-operation.

Shell Furnace desiqn Jdevelopment and introduction in India

ITDG, in collaboration with ATDA, has successfully developed a
wet bagasse burning furnace for use in small scuale sugar
factories. This technology has been readily accepted 1n India
where several hunderd units have been installed in the last three
seasons. [TDG has transferred this technulogy to Kenya where
furnaces have been installed at two seperate facturies. On both
of these contracts [TDG arranged for local manufacture of ~he
furnaces components and organised the installation and
comnissioning of the furnaces.

The new furnaces permitted factories to run entirely on the
bagasse generated in the sug.ar process without using
supplementary firewood, and without the need to dry the bagasse.
Enquiries have been received from a number of developing
countrices.

Steam for Gur Manufacture in Banqladesh and Kenya

Small scale processing with sugar cane to brown sugar products
is and important activity in rural areas of many developing
countries. The requirement for either . diesel engine of an
electric motor to drive the crusher limits the scope of this
technology to those areas where these chnergy sources are
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freely available and their cost is reasonable. By employing a
new 1TDG design of furnaces/boiler/steam engine it is expected
that all of the rower necessary to drive the cane crusher can be
extracted from tie bagassc. Not onlu can the initial cost of the
equipment be reduced, but there will be zero fuel costs. This
will permit the extension of brown sugar technology into area
where previously it has not been possible to carry out the
process, poarticularly rural areas where diesel and clectricity
are not available. This new technology will create job
opportunities in these areas and also creute work for local
workshops,as the egquipment is suitable for local manufacture. An
ODA funded programme, 1984 continuing.

ITDG Sugar Programme

The ITDG Sugar prograrme (in association with Appropriate
Technology Development Association (ATDA) India) has the
follwoing capacities.

- advise on choice and assessment of new or upgraded
technolooy for small scale white and brown sugar
production.

- preparation of fcasibility studies and tender

- selection and inspecion of equipment

- erection and commissioning of plant, including supervision
of local manufacturc

- staff and labour training

- evaluation

The programme is conce:trating on the technical development of
new processes for white and brown sugar manufacture and on
managing co-financed commercial demonstration projects for new
and unfamiliar sugar technologies.

Gasifier Powered Humphrey Pumps for Irrigation

The Humphrey pump was invented at the turn of the century and has
been revived and developed be Intermediate Technology for small-
scale irrigation purposes. A Humphrey pump is a liquid piston
will run on any gaseous fuel including biogas. It is relatively
simple and has the potential for a long maintenance-free life.

1.T.Power have been commissioned by GTZ (the German Aid Agency)
to assess the feasibility of operating the Humphrey pump on
producer gas and to compare the gasifier powered system, with
alternatives, i.e. solar, wind, biogas and ygasoline powered
engines.

3.4.4 Biomass Training

As well as on-the-job training and training provided a: part of
collaborative stove programmes, the 1TDG sStoves Programme
provides specialist training course in the UK for stove project
staff. Since 1983 courses have included:




- metal stove G -sign and testing for two foresters from
Turkey for FAG

- programme design and implementation for four Kenyan Stove
project personnel for Carl Duiskerg/GT2 )

- stove design and testing for United Nat‘ons Association
volunteer from Mali

- stove design and testing for Group de Recherche et
D'Exchanges Technologies (GRET) personnel

- programee design and production engineer:ng for a Nepal
Stove Programme Officer

- stove design and »roduction engineering for two Gambian
Stove Programme personnel.
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ITC: STOVES FROCRAMME ACTIVITIES

Based on six years research and development 1n collatoration with stoves
progremmes 1n the Aslan and African continents, ITC offors assis: anCe 1o
National and local organisations in building up their capacity to &< 130
and implem:nt StOves programmes. Ass1stance is provided througr:

- &dvice and practical assistance in the field for the.
development of all aspects of stove Programees ¢

- complementary applied research and training i1n the ¥ an
response to and in support of lacal TequlYements

TYPES OF CONSULTANCY

- Policy research, programme reviews, sta*e-of -the-art =tud)ce.

- Programmc and project pglanning for Nat:icnal Organtest 1vre 5o
development agencies

- Needs assessment, baseline surveys and project appralsal

- Technical assastance in design and testing of stoves fur worsd,
charcoal and agricultural wasce

- Design, implementziion and evaluation ot pilot ficld pro p-Tos

- [Establishment of production facilities fer metal, coeratie anc
mud stoves

- Design and implementation of larc~ scale diffusion Procir amTs
through the commercial sector and extension Progr amn:

- General and specialist training of project managers and des:ners
CAPABILITY

ITDG started a stove programme in 1976 which has been substantiaily
supported oy the UK Overseas Development Administration since: 1979, The
cornerstone of the programme has been collaboration with overse.ae procgrame.
in tne development of all aspects of stove programmes, supportist by LF
R & D backup. Overscas collaborators include the Governacnts of Nema!,
Sr1 Lanka, Gambia and Kenya, 1in cooperation with non-GCovernment
organisatiors and International Agencics.,

The major activities undertaken nave been:

1) To as-ist in planning the implementation of National and Rivyional
stove srogrammes .,

2) To development standard procedures and establish test facilitice.,
3) To test and cvaluate existing Stove designs and dovelop quite Y i -

for noew desigrs (for Wiy, ChAarcoal ored aarieultural e tes
Garticalate and brigue treag)
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UK Training and R & D

Since 1982 training in prolect design and management and technical aspects
oi dusign and tesiting to personncl trom stove projects 1in India and

Kenya (GTZ), Gambia (UNSO), Mala (UNA1S/AETA), Nepal (FAO). Design of
briquette burning portable metal stoves for the Gamrbia {(UNSO 1983).

Technical Papers

Priorities and Problems in Stove Programme Development, FAO 1979

Compendium of Stove Design: contribution to workshop and publication
FAO 1980

Review of Bread Ovens, 1981

Study of Peat Burning-Stoves for Purundi, VITA 1982

Priorities and Problems in Stove Programme Development, FAO 1982
‘Preliminary FEvaluation of the Impact of Wood Burning Stoves Programwnes,

FAO 163

1TC RESOURCES

Stoves Team of 3 full-time programme and technical specialists and
? part-time technical specialists,

- Back-up toam of over i{ specialist consultants in technical
componen-S, SOC10-eCONOMICS, evaiuliion and training employed on a
reqular basis.

- ITDG Headquarters economists and specialist in women's role :i
development,

- ITDG Industrial Advisors for small industries and workshop
development, combustion and materials development .

- ITDG Stoves Laboratory and Test Facilities,

ITC PERSONNEL

YVONNE SHANAHAN, ITDG Stoves Programme Manager

5 years experience with all aspects of stove programmes. Particular
expertise 1n project planning, methods of needs assessment, monitoring and
cvaluation. Organisation and implementation of training workshope, 101 sunior
stove project personncl. .

STEPHEN JOSEPH, Principal Consultant to the Stoves Project.
Stephen Joseph has 6 years experience wWith stove programmes. H: was the

initiator and first Programme Manager of the I7DG Stoves Programm: from
1979-16983,






