Improved Cooking Stoves (ICS) — Terracotta One Pot (TOP)

By Sjoerd Nienhuys

Renewable Energy Advisor, Development AidnHiMherdietherlands (sjoerd@nienhuys.info)

Sjoerd Nienhuys has been working for many iyéans-@sterprise and renewable energy advisas,aeh involved
in the development of improved cooking stomdsriag-iBakistan, Nepal and Sri Lanka.

ABSTRACT: An Improved Cooking Stove (ICS) Hasdbeeed and field-tested for local manufiacheititern Sri
Lanka. The Terracotta One Pot (TOP) ICS heantpmnts: the elbow-shaped terracotta bunniey, chdoose
metal plate with grill and a terracotta pot siijygoeibow-shaped combustion chamber is hihe€tlonket stove”
principle and has an insulated exterior. Dentlaad @P-ICS is generated through demonstifatiorein tsunami
housing and the support to local entrepreneurretised firewood efficiency (50%) of tH&ST@R:dmMparison to
the more open traditional cooking stove hasadeaatafes: (a) it saves several hours in faredvbiminass collection
per week, (b) reduces cooking time and (c)inedoase smoke and air pollution. The resulbst@m®tial time saving
for women, reduction in @@issions, and better health with fewer in@fleespsatory diseases and, with that, lower
health expenses. Women and children can unse sawed for other activities, such as quélitarehieducation,
recreation, and income generation. The mamufatttme TOP-ICS generates business and incomiweofor
entrepreneurs, such as pottery manufacturersvatkees, while at the same time reduces|#ie geppndency on
non-renewable fuels, such as kerosene. The BQRACH the overall rehabilitation procésslifwodd development
in the tsunami-affected regions.
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1. Introduction

More than 35,000 people in Sri Lanka petisbed in
tsunami of 26 December 2004 and hundreds afg¢housan
of people were left without housing and employment.

Household articles and cooking equipment from
100,000 houses were destroyed. While the ioonstruct
of permanent houses includes roads, electriiitigrsa
and sewerage as integral components in the overall
tsunami rehabilitation process, cooking equiminent a
furniture development are often seen as sepaate is
However, the first priority of the beneficrsestld in
the new permanent houses is food preparation and
equipping the kitchen.

The majority of the low-income population is
accustomed to cooking on a wood fire. The economic
setback caused by the tsunami makes it difffei fo
to even consider upgrading their fuel souroseneker
or LPG gas. Purchasing new equipment andrére recur
expenditure of buying fuel is a heavy burdeir on the
limited budget. However, these other typssdof rfioé!
demand the daily time-consuming activity assattbiated
firewood collection, which is becoming eveffitute di
with increased population densities.

Cooking is an essential part of the household
activities, consuming large amounts of time in food
preparation and cleaning up afterwards. Thertine s
substantially increased for those families needing
collect firewood from the bush. People tereldawayov
from biomass to higher grades of fuel (chanaseteke
and gas) to eliminate the burden of firewotoncalielc
reduce cooking time.

Even if a family has the means to buy a gas Sto%%
using it for all their cooking needs is oftepensive
and they revert back to cooking partly wittoad firew
stove, even if the wood needs to be purchasad. Thi
partly related to the traditional method oéfaodtion
requiring long simmering. This cooking method
developed with the traditional stove becausee logs
used, and smouldering logs can be easily rekindled. ) . . .

The development of an Improved Cooking Stove (Ié tinued flreyvood consumption (and smoke rgroductio
and its manufacturing by local entrepreneotsomiyl n after the cqokln_g_process 1S finished. . .
reduce the time spent on firewood collectiookaryl co Due to inefficient burr_ung, the cooking pramess is
considerably, but it will also delay the pufciuaséng and large amounts of biomass need to be callected o
equipment operating on non-renewable fuelsi@amgl requ purchased — up to 3-4 kg per day or 20-25 lek per we
foreign currency for their importation. Rastis the an average househol_d of 5-6 members. In the urban
introduction of ICSs is being promoted by améeri L areas, the cost of firewood ranges from LKR 80 to
Ministry of Power and Energy. LKR 140 per month for a family of two adults and tw

The common cooking stove consists of a hearth in ?hildren (in 2006, 1 USD = LKR 105 = one day wages)

kitchen and two fire points on a low concrékégsHglf
This hearth is fuelled with firewood and otheof type
biomass.

Replacing the traditional stove with an I€&fivell r
a change in cooking behaviour, regular attémtidineto
and feeding smaller pieces of firewood or Ipitnthss i
ICS. The person interested in an ICS needsc® bala
the advantages with the disadvantages.

(Fig. 1) New Fireplace in a Post-Tsunami Hous
2. The Target Group

2.1 Inefficient Burning

The target group is currently moving into the newly

ilt permanent houses. In the kitchen of sesishou

a chimney hearth with a concrete cooking dhefjlat a

of 1 ft. 9in. (83 cm). A tripod is used fay thladall-

shaped cooking pots over the wood fire. The logs a
dom extinguished after cooking: either beéause i

w?l%icult to rekindle the fire or some kerossméres

or rekindling, incurring an extra expense.sullinis re

2.2 Women and Girls Affected

It is commonly the task of the women and girls
(gender specific) to collect firewood (prefeirably t
branches) and biomass (palm leaves and cocynut husk
as well as do the cooking. Dry firewood iscloané to
by in the rainy season and large quantities timuslybe
collected and stored.

The substantial time involved in firewoodrcollecti
(minimal 6 hours/week) and cooking (14 houlskgeek)



not give women time to engage in other mora/g@roductl)
activities. In the more concentrated villaeestdt|
established after the tsunami, the time required fo
firewood collection is expected to increase and mor
people will need to revert to purchasing biomass.

The time saved with the improved TOP-ICS &
estimate at minimal 3 hours/week/householdod firew
collection and another 3 hours on cookinglaasetlie f
hotter and thereby the speed of cooking is faster. f)

When firewood has incomplete combustion (yellow
flames are a sure sign), smoke emissions are
considerable and pots will blacken with sooe Smok
inhalation can negatively affect the cook’s @mdmen g)
girls) health, cause respiratory diseases arel reduc
general health or resistance to diseases (ref@rence h)
However, smoke in the house does slightly reduce th
number of mosquitoes and flies. With the TOP-IGS,
smoke emissions will be reduced by 90%, btreefiting
cook’s health and making the pots easier ttestean ()
black soot).

Comments from a TOP- ICS User

“l never use the normal stove after | got #is stov
because the time and firewood consumptionni@f cooki
is very much less. My mother, living next sesme, u
this stove also to prepare morning meals oxs@adr t

my father to work in time. When visitors corablel a

to offer tea in no time (she demonstrated batlintg)e
of water in a kettle). It took only seven mmduigtha
very small amount of tiny firewood”.

2.3 Convenience is Priority

The general assumption of the villagers isythat th
will switch to kerosene or LPG gas when thdye have t
additional funds to do so. The overall coek#ayeitn
and the convenience of using imported fuelus obvio
Yet most houses will be fitted with a trahigéfiaént
cooking stove as a back-up system. The aitiuad real
the Jaffna and Vanni districts is that, on aveopis,
do not have sufficient funds to finance fulitime us
cooking with kerosene or LPG.

3. ICS Technology

3.1 Design Principles (reference 2)

(Fig. 2)

The small, elongated burning chamber increases the
temperature and allows complete burning of the
wood gasses. The size depends on the overall size
of the stove. Changing the relation of thenavidth a
height will affect the overall burning efficiency.
Insulation of the burning chamber increases the
burning temperature and thereby improves the
burning of the gasses.

The complete burning of the firewood produces littl
amounts of ash residue. It also reduces the amount
of unburned gasses and with that the amount of
smoke and soot.

The hottest point is just above the flame, about
4-5 inches above the burning firewood.

The narrow space between the pot and outside
shield increases heat transmission to the pot.

The heat of the fire can be regulated by adding or
removing sticks.

Removal of all the sticks quickly extinguigires the
and stops further firewood consumption.

Drawing by Dr. LarryR¥iniars

3.2 Disadvantages

The technology of the TOP-ICS is based on the Tpe disadvantages of this type of stove are:

existing “Rocket Stove” developed by Aprovagho, alo

with Dr. Larry Winiarsky (Fig. 2). All elbodvi€iggpe

have the following aspects and components:

a) Thin wood pieces allow a better combustion.

b) Air enters from below the fire position andsimprove
combustion.

¢c) The metal plate and grill are essential features fo

minimal air entry above the fire and enhanced air

entrance from below.

Most ICSs require thin pieces of wood having a
cross section of about 1-1%". This means more
chopping of firewood. Thin wood sections burn
much faster than thick wood, but allow heat
regulation by adding or removing firewood.

The person tending the fire needs to feed the
burner constantly to maintain adequate heat
during the cooking process.



The fire does not emit light because it is totally A potential problem of this design waarithet v
enclosed and good, hot combustion has only blaizes of building bricks were locally availailey ea
flames. In rural houses without electricityy cookichange in the dimensions of the stove if pegigl¢hleou
is done with the light of the fire. wrong dimensioned bricks. In addition, thestatél c
There will be no charcoal remains and a smalie seven burned bricks forming the base and eftran
amount of residue ashes. Many Hindu anthe stove was considered high.

Buddhists require charcoal for burning incense.

3.2 Main Advantages
The main advantages are:

About half the amount of firewood is required as
compared to the traditional stove — less ¢ollection
less storage, less smoke.
Time saved in firewood collection or money spent
on the purchase of firewood is reduced by half.
This time can be spent more productively.
Cooking pots blacken less with soot, requiring less
time in cleaning.
The TOP-ICS is made of locally manufactured
terracotta at low cost (LKR 300-350).

It is important that these aspects of the Ti@P-ICS
properly explained to the user. By keepingrthitbdid
cooking pots, the firewood efficiency will be furth
increased. People with easy access to pleaviypod fi
had no interest in the new stove.

4. Terracotta One Pot ICS

While the Terracotta One Pot (TOP) ICS design is
based on the “Rocket” principle indicated imémne fo
chapter, it has been modified to conform taalthe loc
cooking practices common in northern Sri Lanka
(reference 3).

The TOP-ICS can only be effectively introdeced onc
the user is comfortable with its use and thed change
cooking behaviour associated with the new fldesign, t
latter being the biggest obstacle. It is anecaktins
why only slight modifications can be madéae Hrisl t
why the user of the stove needs to be convpemrd by
of its usefulness, as compared to the traditkimg c
method. The benefits (time saving, safes finmoles

and less soot) must be experienced by the user. (Fig. 3) Prototype with Bricks Uséatjay Vil

The burned brick construction (Fig. 3), having a

The material used is clay, being generallyeavailabczlindr(ijCal terracotta uppelr burnijng %ham‘l;);ﬂl-and ba
: R . shaped pot support, was plastered with muthfiaminsu

The local pottery industry in Sri Lanka usesagitpd q \%nd to create a working space next to the pet. Whi

clay for making large pottery, as well as sto .
components. In many houses a three-quarter opel"e villagers constructed the stove on thd stelate

terracotta pot support is used instead of tepoetal in'the kitchen, in most transmonal sheltereyerm/gs .
The TOP-ICS was first field-tested by using comrrgdﬁced on the ground, being the common practde in

burned bricks to make the lower elbow-shaped firew Ouses.

entrance, upon which the metal plate with dgilll.was

The elbow-shaped entry channel was completed with

other burned bricks (see sketch below). Oppethe u

part of the burning chamber and the pot support was

manufactured in terracotta by a local pottery shop.

4.1 First TOP-ICS Prototype



4.2 Changes to the First Prototype During the initial phase, the villagers weref asked
The seven burned bricks and upper burninthey liked a double burner or two single bitosts.
chamber have been replaced with a singlgillagers preferred having two separate bumngrs. |
terracotta elbow-shaped unit. future, a double burner ICS can be developed) follow
The outside support bar connected to the metdle principles explained for double burnerstomethe
plate has been extended to allow longer firewoaatbsite.
pieces to lay on the support and keep it horizontal
The metal plate with grill can slide in anth@ut of
terracotta unit for removing the ashes or repaft. TOP-ICS Promotion and Dissemination
The metal grill will burn through in one year.

The ceramic pot support is slightly bowl-shaped Experience shows that neighbour-to-neighbour
and one inch wider in diameter, now allowing thgomotion is the most effective method to ensure

traditional 8” ball-shaped cooking pots. successful dissemination of a new product ih a rura
environment. Villagers tend to value and tespect t
4.3 Double Burner Stove opinions of their peers when this is based oal perso

A baked clay double burner pottery stove desi§¥Perience and testimony.
exists in Sri Lanka (Fig. 4). This stove desibawtoa _
better firewood efficiency than the traditimeal stoS.1 Demonstration of Prototype Models
although not to the extent of the TOP-ICS having anTO make women aware of the features and
elbow-shaped construction with low air intakenit The Possibilities of the TOP-ICS, local demonstratahs
depicted (without pots) costs LKR 200 in Kanaly (cerhousehold situations where several familiesTi@e-the
Sri Lanka), demonstrating that complex cergmic desilCS for an extended period is required. Thetisenc
can be manufactured at low cost. explain how it changed her life and cookingubehavio
In this double burner stove design, the fle gassaiving the pros and cons. Personal testimerest th
from the first burning chamber flow to the s¢emti p Method to convince others. . .
then to the outside. In this way one pot Ig btrategl In the demonstration household, cooking and firewoo
while the second pot can be used for simmeeing. Tensumption records should be kept for several week
model works well if both pots are placed ovetla@dto

the first pot closes off the top of the burmnmercha Registration Form - Firewood Consumption
Metal pots allow a better heat transfer thatsclay p 97 CREng [FET AUSEelE P UEES
. o Measuge with
Name TOP-ICS Owner: %_lgg pgeci§j01
i 2l 23] o
. 21 £ |o .
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Week 1
Breakfast
Week 1
Lunch
(Fig. 4) Local Terracotta Two-Pot Stove viRtht<Clay Week 1
Dinner
This double burner stove is less efficientethan thyeek 1
TOP-ICS in four aspects: Tea
a) There is no air intake from below the fire.ill This WTotal
result in incomplete combustion and yellow flames| Ayerage use of firewood per meal = Total Dylivitied
b) The distance between the fire and the firtdgot is | number of meals
small, not utilizing the hottest area of the flame. Name of Record Collector and Date:
c) The burning chamber is not insulated. Howsever, ifFig. 5) Firewood Consumption Chart

possible to insulate the entire stove.
d) The hot fire flue gasses are not sufficientiggengul
the entire bottom of the pots.



Prototype TOP-ICS models need to be installed
selected households under the following conditions:
a) The household spends substantial time on collect
firewood or purchases firewood. When firewood is
either readily available or very cheap, the@donomis 5 Limit Subsidy to Entrepreneurs

benefit is little. Women who are not involved in The NGO or development agent should NOT

firewood collection did not see any benefie from thbsidise consumer productgi but instead, (I||ﬂ|y supp
ICS (e.g. when the husband brought firewood horige demonstration process.

An ICS is not designed for the poor — it isddesigne
save time, money, health and the environment.

collected along the road). _ ~ From the very onset, collaboration needs ghbe sou
b) The household uses firewood and biomass as thgith local entrepreneurs and distribution ctmubeels
principal cooking fuel. involved in the manufacturing and marketing. The

¢) The household needs to keep a weekly record @hnufacturer, entrepreneur or sales outlet can be
firewood consumed. To do so, the new supply ffpported with the supply of free user oridnstallat

firewood is weighed using a simple spring-scale. flanuals, advertisement, credit in the form ie$,suppl
the end of the week, the balance is weighed and #agining, etc.

consumption calculated.

d) The household must record the number of medls
cooked on a chart (Fig. 5).

e) The household must be willing to receive wiitors §
explain the functioning, savings, advantages apd
disadvantages of the TOP-ICS.

f) The household needs to provide feedback
information to the animator who will visit the sarme
villager after a few weeks to collect the mrfiormati

5.2 Promotion Team (Animators)

The promotion team should select rather intelligén
recipients who can understand the principleBQR-the
ICS and can explain the same to others. Itaalso me
that the household should have an adequattatasial s
in the society to accept visitors in her horae.cddpp
people will not easily visit lower cast peogdetanty
not copy what they do.

A technically educated animator needs to hkexplain
advantages and disadvantages of the model TOP-ICS
the recipient. The animator is also respomsible fo
assembling the data into a table/chart and)repdhtn
experiences of the villager.
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5.3 Efficiency Testing " (Fig. 6)  First Prototype of the New TORMCS M
In order to provide clear data on the effiCidiecy o

ICS, a Water-bpiling test can be de_:veloped.teéﬁsese 5.6 Reasoning behind the Chosen Methodology
ShOL.J|.d be realised by the promotion team fbe both t Community-based promotion and dissemination
traditional stove and the TOP-ICS to demorsstrate tj,ys maximum involvement and communicatien with t

differences and provide solid arguments. Gdue best target group in the decision-making processs This
downloaded from the stoves website (see references) jmportant for replication and sustainabilits. reéson

reality, it is always the most advanced citizank in

5.4 Marketing Strategy village who are followed by others in the @pifcati
NEVER promote the ICS (or any other artible) “for 4\, technologies.

poor”, as this will work VERY counterprodutigve in The villagers must pay a real price for therguipm

general acceptance by the public. Itis thevaalth 4 that they make a financial investment aredtéake b

intelligent people who should use the ICS foli®CON0 41 of the equipment. Their household ecdrdsoy wil
and efficiency reasons. People will follow @necopy jndicate whether or not the financial investment is

behaviour of the more advanced people frori¢hgir S0 \qthwhile and if the return on that investomatt is

not from_the poorest. The newly introduceavidlrticle officient or rapid. The total elimination mtfepseaeur

then sell itself. subsidy will need to be achieved within a feaftemth
the production increases.



Because the first targeted people are the tsunaoperation, and distribution expenses is rebjuireal.
victims in the new houses, many expected tbd-the Tthe production and number of employed staffsincreas
ICS would be supplied free of charge by the NG@sod financial records need to be kept of contracts
almost everything was supplied free after the t3iena  Contracting production staff or productiorhdtskelf s
avoid such a start, entrepreneurs must be niglaived preferably be done on tariff basis per prodycatheni
from the beginning; the entrepreneurs musttipeovide than on a salary basis. The product shoulédiedsubj
stoves, not the NGOs. The limited productiiby efipac to specific manufacturing criteria and precise qual
the local entrepreneurs will limit the fibattidistdycles  control before payment is effected.
to re-housed tsunami people only. With andncrease
production capacity, the overhead and unit Icost Wil Entrepreneur Support
reduce and supply can be extended to othes villager The following steps in the development process can
under a zero-subsidy scheme. be realised by an NGO:

a) Capacity building of the local staff in the lg&eral
6. Enterprise Development technology through study of relevant documents.
b) Manufacturing techniques, current use of cooking

The TOP-ICS needs to be marketed throingh exis ~ €quipment and habits among the target population.
local networks, such as hardware stores, firewoBH Manufacturing of several TOP-ICS prototypes, taking

suppliers, market places and mobile traders. locally available materials into consideration.
d) Develop promotional material and translatalinto loc
6.1 Contracting and Subcontracting languages and picture stories.

The initial series of TOP-ICSs was contracted toep Place new models in villages with interested
pottery manufacturer based on the drawings.provided (motivated) families who normally collect fioewood

Good quality control of the design dimensiguiseid.re all their cooking needs.

If the contractor is illiterate or semi-illdguegiminary  f)  Involve current users in the promotion andafunning

production of a small series of prototypes esmoaitte b the distribution network and establish commissions

and the dimensions controlled. The approvgoeprotot and resale mechanisms.  Collect orders and

can then be used as demonstration models aftl then | coordinate delivery through local entrepreneurs.

with the contracted entrepreneurs to copy. g) Develop, in coordination with entrepreneurs, local
sales outlets and distribution networks through

6.2 Jigs for Series Production commercial service providers and contractays, linki

For series manufacturing of the metal plate and them to the manufacturers.
support, jigs should be made for cutting, fotding ah) Ensure quality control during the productios proces
welding. The jigs will assist in ensuring that all and help to reduce manufacturing costs.
components are cut to the same length and weldigd Enhance financial turnover with the entrepeeneurs t
correctly Although an initial investment will be necessary include other cooking-related items, such ad pots a

for making these jigs, the cost will be quamlkdyeckc pans, pressure cookers, etc.

owing to the improved working method, savingaubstaj) Invite colleagues from other NGOs to partake in the

time. The use of jigs was new to entrepreneurs. promotion activity and provide them with the
promotional material and marketing network.

6.3 Cost Reductions with Improved Efficiency k) Invite colleagues from other districts in thetoount

The overall manufacturing cost of any product is explain the technology, production and disseminatio
approximately halved when the production id. 100-fol process, advantages, bottlenecks and solutions.
For example, the TOP-ICS would cost LKR 500 if made Provide them with the technical and finantsal detai

one at a time, excluding distribution costsaniehe s for local replication.
TOP-ICS can be made for about LKR 250 if A8 units
manufactured and sold at once to a dealer. In the case of Sri Lanka, it would not be possible

An NGO should not be involved in the proddction aharket the TOP-ICS for the whole country frgie a sin
sales of the consumer product, but instead teepport location. Regional manufacturing in distriptstteiyh
development of the local entrepreneur. Tlugoisl to  skills seems more appropriate.
market price distortion when the administrative and
overhead costs of the NGO are not calculateel into t
consumer price. Consumer subsidy often hagtthe efff. General ICS Aspects
that a product never becomes a sustainable article.

7.1 Overall Aspects
6.3 Financial Monitoring by NGO The ICS improves the post-tsunami living

In order to assess whether a product is profitabigrcumstances and household economy of rsl famili

good bookkeeping of the material costs, subgcontragising firewood as principal cooking fuel.



can be spent on learning (studying) and ulomately
Market-based dissemination of several mo&sls of IGhcome-generation activities.
(fixed and mobile) saves about 50% firewood ahd 50% The direct result of reduced firewood consamdption
the time required by women for the collegovoofifi  improved burning efficiency is a decrease in smoke
and cooking. emissions by at least 80%. This will havee gftesiti
on women’s health, reduce respiratory diseases and
improve overall resistance to other diseasdwer Furt
improvement of the chimney and hood area nray furthe
reduce smoke hazards.

7.3 Technical and Environmental Aspects

Reduction of 50% of the biomass or fuel needed for
cooking.

Fewer people will switch to kerosene, hence saving
fossil fuel. One TOP-ICS saves approximately 500 k
firewood/year. When the ICS is used instead of a
kerosene gasifier, the equivalent of minim&l Hipes15
of kerosene is saved per year per family f2egHkitre
For every 100,000 families using ICS insteaskoiker
this amounts to minimal 10 million litres afiek¢oose
liquid gas) per year for the whole of Sri Laika. W
increasing fuel prices, this becomes an important s
foreign currency savings on importation.

(Fig. 7) Installation Drawing Perspectigadgetgr

7.2 Socio-Economic Aspects
Use of the ICS reduces:

The demand for firewood and biomass fuel.
Carbon emissions gC@aused by inefficient
cooking stoves.
Smoke emissions and subsequently respiratory
health diseases of the cooks (mainly women).
Household expenses due to reduced need to
purchase fuel (firewood and kerosene).
The immediate need to buy kerosene stoves.
The need to import non-renewable fuels such as
kerosene or LPG.

The development of small enterprises in the
manufacturing and dissemination process provides ] ) .
income generation and livelihood, essential cnipone (Fig. 8) Installation Drawing Sectiem¢eefgr
the general rehabilitation process after thé tsunam , . .
All low-income families in Sri Lanka stiéwsedfir /-2 Substantial Reduction in Carbon Emissions
for their basic cooking needs. The estimatedafumbe €SS cooking fuel requirements signifies an equal

firewood users is probably one quarter of the enfifduction in carbon gas emissions. These §esssod

population or 1,000,000 households. Time saved fgSist of GACarbon Dioxide), «GiVlethane) and

women) can be invested in more productive aciivitie SOMe Other poisonous gases, such as formaldehyde.

improved healthcare and quality childcare.tiomarna IS @POut seven times as strong as thgréxbhouse
research on ICSs and time management indicates @3 One TOP-ICS saves about 500 kg firewood/year, of

primarily the women tend to savour the freartroe, w  Which about half consists of carbon (250 kg).
improve social relationships in the villagespeddo For every 4000 TOP-ICS used, about 1000 tons of

more quality time with the children. Evermalyrso CQ is reduced annually. In theory, considerable



international credits and payments can be aldtamed

[2] Winiarsky, Larry, Aprovecho Research Cesj}re (20

ICSs are accepted for carbon trading under dhe Kybttp://www.repp.org/discussiongroups/resougses/stov
Protocol. Recent trading price was around biSD 10/8ee alsofen Design Principles for Wood Burning Stoves
CQ equivalent saved. It is assumed, howevaewilthat it (pdf), Larry Winiarsky, Dean Still, Aprovechst, Augu
be difficult to obtain emission-saving payméms for 2005.

many small (individual) cooking stoves because the

continuous control on their distribution and bse wi [3] The website shows a large number of adagtations

rather difficult and costly.

8. Conclusion

The TOP-ICS is linked to the following developmfﬂt

aspects:

a) Environment, with the reduction of the domes
energy needs in firewood and kerosene.

b) Environment, with the conservation of biomass
reduction of smoke and carbon emissigns (CO

the rocket stove to suit local cooking behaviour.
http://www.repp.org/discussiongroups/resougses/stov
Fine tuning the design to peoples needs and good
marketing will determine the success of each design

Drawings by the autBmerd@nienhuys.info

New designs always need to be field tested with and
t<’;1((‘tljusted to the socio-economic needs and specific
cooking habits of the target population.

aUgrious rocket stove designs can be obtained from:
http://www.repp.org/discussiongroups/resougses/stov

c) Gender, with the improvement of time management
of women and girls.

d) Gender, with the reduction of diseases among
women and children due to less smoke.

e) Poverty alleviation, due to a reduction in expenses
incurred for firewood and kerosene purchase,
especially for the lowest income groups living on
incomes of USD 1 per day or less.

f) Poverty alleviation, through the possibility of
enhanced education for women.

g) Poverty alleviation, with income generation through
development of small enterprise or employment in
another economic activity.

h) Reduced monetary expenses for the country, related
to the importation of non-renewable fuels, such as
kerosene and LPG.

i) Empowerment of women, through the use of the
available time in community management.

i) Capacity building of social animators, entrepreneur
and NGO staff during the dissemination process of
the TOP-ICS to the villages.

k) Capacity building of small entrepreneurs in product
manufacturing, quality control and marketing of new
products.

I) Income generation by the local entrepreneurs.

The local population has little understanding of CO
emission reductions or environmental issueer ton or
realise income generation, utilizing the saved time
whole line of other support activities willdsanece
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