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1 Foreword

This guide book on ingtitutional cooking represents a joint effort of the Foundation of Woodstove
Dissemination (FWD) and the Household Energy Programme (HEP) of GTZ. As such it is an
attempt to share the knowledge and experiences of organisations from different geographical
areas in the South and the North and we hope, that the outcome justifies the additiona coordina-

tion input necessary.

As with any handbook on technical assistance, this book intends to sensitise and motivate the
reader and provide basic knowledge for systematically verifying, planning, organising and imple-
menting activities for the purpose of improving the conditions in large scale cooking Stuationsin
developing countries.

However, mativation to improve a situation and knowledge on how to do it aone is often insuffi-
cient to bring about the necessary changes. There is aso the ability to apply in practice the
knowledge one has acquired, which comes only through experience and cannot easily be gained
by reading alone. It is our strong advice, therefore, to use this book to get ideas on what options
there are in a particular situation and then to get the additional advice from experienced people
on how to implement these options.

It is dso important for us to point out, that in order to get optimum results it may not be sufficient
to improve on the cooking system aone, but to look a the whole kitchen environment and to
develop an advisory package, including cooking, lighting, water heating, ergonomics, sanitation,
hygiene, nutrition, etc.

Although some figures on costing have been given at the end, it must aways be kept in mind,
that the actual costs depend entirely on what the concrete situation is; the figures sited are only
meant to give some idea on what might be involved under certain conditions. One thing should be
clear, however, the higher the requirements in a given situation are (i.e. if thousands of students
have to be fed regularly), the higher the quaity of the product and thus the technical expertise
needed, and the organisational and management input should be. Otherwise the danger of failure
IS great.

Finally, we would hope to get some feedback on the usefulness of the guidebook and the con-
gtructive criticism, addressed either to FWD or to HEP/GTZ <o that in the future we can im-
prove on the content of this type of technica instruction booklet.

A. Klingshirn

Senior Consultant
(Former Head of the GTZ Household Energy Programme)
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I ntroduction

Recent estimates indicate that biomass energy is the fourth most important source of energy in
the world. Biomass energy (biofuels') is the dominant fuel in many subsaharan African coun-
tries. For example, biomass accounts for over 94 % of the nationa energy supply in Ethiopia
(World Bank, 1996) and about 80 % of the total energy supply in the SADCC region. Develop-
ing countries can be distinguished from developed countries on the distinctive characteristic of
their significant dependence on biomass energy, as shown in Figure 1 (Karekezi, 1994).

figure 1
Biomass energy consumption in sub-saharan Africa percent of final energy consumption

(1990)
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Demand for biomass in urban areas is increasing, while supplies are diminishing in many rura
areas. Increased demand for biomass has resulted in the increase in price of biof uels.

The increase in biofudl prices is felt hardest by large-scale consumers who depend almost exclu-
sively on the purchase of biofuels. These large-scale consumers are made up of two distinctive

groups.

ingtitutions, and
small scale enterprises

Higher prices place severe financial strains on ingtitutions and small businesses, and saving fuel
is one of the very few successful measures introduced to cut production costs.

1 Biofuel here means processed and unprocessed renewable biomass fuels (wood, manure, agricultural waste,
charcoal)
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Sudtainable efforts have been directed towards the modernisation of fuelwood production and
end-use technologies for the last 30 years (Karekezi, 1994). One of the most notable efforts in
developing countries has been the creation of environmentally-sound and efficient improved
cooking stoves for large-scale food preparation in rural and urban areas. They are mainly used in
hospitals, schoals, restaurants, hotels and other small businesses for food processing.

This publication concentrates on the subject of improved large scale cookstoves (ILCS's), which
are the most widely used devices (others include e.g. baking ovens, kilns, furnaces) in both insti-
tutions and smdl businesses. The high saving potential and the relatively low investment in smple
technology (with an underlying complex need for adaptation), ILCS programmes present one of
the most cost effective measures in the field of rationa energy use.

Biofuel use in institutions

The fuels used in most ingtitutions include wood, eectricity, charcoa, kerosene, and LPG. The
Bejer Ingtitute study in Kenya (1984) suggested that wood and charcoal met over 50 % of the
ingtitutions energy needs.

Biofue for ingtitutional cooking in developing countries is consumed by:

schools, universities, colleges, playschools
hospitdss, recreationa ingtitutions

public kitchens, charity food supplies
refugee and relief agencies

canteens in industry and commerce
military canteens, prisons

In Kenya for example, the total consumption of fuelwood could be in the order of 700,000 tonnes
per year and accounts for an estimated 2.6 % of the annua total of fuelwood consumed
(Walubengo and Joseph, 1988). However, there is strong evidence to show that, due to both the
increased prices of petroleum fuels and their frequent unavailability, more ingtitutions are switch-
ing back from petroleum products to wood and charcoal. In many African countries, it is prob-
able that more ingtitutions will continue to switch to fuelwood as the price of charcod continues
to escaate at a faster rate than that of wood (Walubengo and Joseph, 1988). Institutions fuel-
wood consumption varies from 10 to 60 tonnes per month with an average of 50-60 kg per per-
son per month. An ingtitution using 30 tonnes of wood per month could clear about three hec-
tares of forest cover per year, and if this forest cover is not replaced, the impact on the local
environment could be devastating (Walubengo and Joseph, 1988).

A survey of anumber of ingtitutions in Tanzania by the Lund Centre for Habitat Studies (LCHS)
in 1992 revealed that most of the electric and gas cooking equipment was lying idle:

"because there is no power or fuel; there have been mechanical breakdowns; or because the
equipment is not appropriate for the kind of food prepared in the country. Kitchen staff rarely
know how to operate, clean and maintain such equipment; repairs cannot be done due to lack
of spare parts, lack of maintenance budget or lack of service technicians.”

Thus due to the technical complications of electric and gas cooking equipment, there is a genuine
need for ingtitutions to acquire more efficient woodfuel devices. This is supported by the results
of a Kenyan market survey carried out in 1987 (Wal ubengo and Joseph, 1988). Woodfuel stoves
rather than electric and gas devices, can sometimes be more suitable in fulfilling the needs of
ingtitutions. One of the distinctive features of ingtitutional stoves is their appropriateness for pre-
paring food for alarge number of people &t relatively low cost.
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The need to improve energy use efficiency in institutions is due to the increasingly unsustainable
commerciaised extraction of woodfuel. Trees are cut down to satisfy the energy needs of insti-
tutions whereas in households the fuelwood used is often a mix of dead wood, assorted branches
and agricultural resdues. As a result, the impact of institutional use of wood energy on defores-
tation is more significant than was originaly envisaged .

Biofuel use in small businesses

Biofuel use in smal businesses is very difficult to assess, because in principle there is little dis-
tinction between household energy use and biofuel use for small scale production.

It is estimated that out of the total of the world's traditiona energy, 10-30 % is consumed by
small businesses. Another estimate suggests, that half of the urban and 20 % of the rura popu-
lation in developing countries either directly or indirectly rely on the informal sector for their in-
come (ILO, 1986).

Although up to the present day an estimated one billion US Dallar (World Bank, 1992) has been
spent on the improvement of traditional energy systems, only a very smal percentage has been
directed to the improvement of energy use in informal sector businesses.

In Nepal, for example, the informal sector does not even appear in the traditional energy statis-
tics of the World Bank and is summarised under domestic. According to the World Bank 97 %
of biofuel is consumed in the domestic sector and only 3 % in the industrial sector. A closer ook
at the domestic sector reveals a dightly different picture, where 25 % of the domestic biofuel
consumption is actualy used for income generating activities (FAO, 1985). 54 % of thisis used
for activities such as food vending, hotel/restaurant/tea shops and ceremonies, and an additiona
25 % in food processing (building 2.8 %, agro processing 4.3 % smithery 10.2 %, pottery 1.1 %).
This shows that aimost 80 % of biofuels used in small businesses are actually for larger-scale
cooking.

In Machakos, arura district of Kenya, 64 business premises were surveyed for fuel use. It was
reveded that the highest fuel consumption was by "pombee” (beer) clubs where beer is kept
wam in large-scale cookstoves throughout the night and during the day in rainy seasons, as
shown in table 1. Restaurants where cooking, heating water and warming food is carried out,
registered the second highest woodfuel consumption.

Table 1
Average annual fuelwood consumption (in kilograms) by business type, Machakos Dis-
trict, Kenya

Type of Vegetation  zone*

Business [ ] [ Average
Pombee clubs 20,904 18,192 634 15,046
Restaurants 11,621 9,231 19,613 14,262
Butchers 9,746 9,654 9419 9,566
Others 1534 18,031 7,826
Shops 2,864 - - 1518
Average 10,826 10,158 10,647 10,604
* "V egetation zone" refersto a subjective division made by the investigator

into good (1), medium (1), and poor (I11) areas by quantity of vegetation cover.
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Informa businesses show very little flexibility in their cost structure and their marginalised eco-
nomic activities. Investigations in breweries and other food pro-cessing enterprises in rura
Ghana revedled that the expenditure on biofuels were twice or three times higher than the
amount of income generated. Significant fuel savings are therefore very effective in raising the
income and investment power of those businesses (Usinger, 1993).

2.1 Problems and effects of large-scale cookstoves

Similar to household use of biofuels, the use of large-scae cookstoves with traditional fuels is
related to a number of other problems, such as loca available resources and needs in terms of
hygiene, hedlth and economy.

Problem area

Potential problems encountered

Resources Fuel limited availability, no adternatives, poor harvesting, no
trangport, high humidity, low heeating vaue, poor proc-
essing posshilities, high expenditures

Food energy intensive food preparation, no dternative food,
limited food availability, cooking process

Technology Stove poor combustion, low heat transfer, poor maintenance,
ingppropriate design, poor materials and durability, high
investment costs, poor relighility

Chimney poor function/maintenance, inefficient design
Kitchen Location poor hygienic conditions, safety precautions lacking, air
architecture movement, humidity, culturd practices
Ventilation high exposure to airborne pollutants and heat,
Construction  labour intensive, poor ergonomic design, uncomfortable

Cooks Habits energy- and time intensive cooking, low attendance, no

proper fuel and stove handling
ills poor skills in congructing and maintaining stoves or
process fuels and food

Indtitution Economy lack of investment power, limited diet

Structure manageria short comings, no interest in cooks prob-
lems, cooking needs to meet tight organisationa time
frame, availability of chesp fuelwood

Producers ills no experience in designing efficient stoves and chim-
neys

Materias limited availability or use of important construction

materids, low quality of materids

The above overview illustrates only a smdl selection of possible problems which have been en
countered in ingtitutional cooking.
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There are a number of frequently occuring negative effects associated with traditional
lar ge scale cooking in the following fields:

Working Place Standards of Cooks
Inefficient stove and fudl use resultsin;

more processing and storing work of biofuels

more working time needed for biofuel collection

more time needed for cooking thus higher levels of energy consumption

larger quantities of emissions are produced, therefore higher risk of respiratory diseases
more hazards/accidents may potentialy result

lesstime for other productive activities

In combination with unsatisfactory and inadequate kitchen design, cooks suffer from:

high exposure to pollutants

unnecessarily heavy workloads

time consuming activities

hygiene problems due to unsatisfactory methods of food preparation and low-quality cooking
hedlth problems because of generally poor working conditions

economical disadvantages to cope with the effects of their work

low safety standards and thus high risks of accidents

Effects on Institutions and Small Business Holders

fuel expenditure reduces budgets/income (reduced profits)

reliability of food supply (in terms of cooking time and quality) is critical
low nutritiona vaue if food is overcooked

reduced comfort for customers (restaurants)

Effects on Environment

deforestation, erosion
ar pollution
employment

12 Guide Book on Large Scale Cooking, GTZ/FWD



Indoor air pollution in institutional/commercial kitchens.

Unfortunately there is little information on indoor ar pollution in ingtitutiona and commercia
kitchens. Some measurements in Ethiopia (Usinger, 1994) and in Ghana (Usinger, 1992) con-
firm the expectations that concentrations in institutional kitchens are sometimes at an darm-
ingly high level. Especialy if kitchens are indoors, carcinogenic particulate levels are often a
hundred times higher than the maximum level considered acceptable in the working place
(e.g. WHO recommends 150 pg/ms3, whereas concentrations in the field range sometimes
between 10,000 to 20,000 pug/m?). The problem here is in fact more serious than in house-
holds, kecause in large-scale kitchens the amount of fuel burnt and the emissions created are
many times higher. Cooks are exposed to much higher concentrations of particulates, and
aso CO, which is of less concern in households. Also the exposure time islonger compared
to that of households. Not only cooks, but al other staff working in kitchens are exposed to
heavily polluted air. The following table shows average concentrations found in Chinese
kitchens.

Heat exposure is another very serious effect of ingtitutional cooking. The ambient tempera-
ture in front of large-scale cooking stoves is often around 50° C and higher. This puts tre-
mendous physical stress on cooks. A considerable amount of time and money has been spent
investigating industrial work places. However, there has been virtualy no interest shown in
inditutional/commercia cooking, even though it is usualy one of the largest employers in
many developing countries (in many it is in fact the largest employer in second place only to
agricuituradly-related employment).

Fuelwood Coal Bri- Liquified Pe- Biogas
Pollutant quette troleum Gas
Tota suspended particula- 790 490 190 180
tes (ug TSP/m3)
Carbon monoxide 24 22 24 7
(mg/m®)
Nitrogen dioxide 0.024 0.024 0.026 0.013
(mg/m?)

Source: K.Smith, 1987

The following graph attempts to illustrate the main interrelations found in the field of tradtiona
energy use:
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3 TheResponse Option - Practical Experiences with Improved Large
Scale Cookstove Programmes

Severd models of institutional stoves have been developed during the last ten years. Some of
these experiences are summarised here.

In generd, dl these programmes aim to improve one or more of the following:

reduction in the rate of deforestation and land degradation

secure supply of energy through the decreased use of imported oils

reductions in ingtitutional expenditure on fue

reduction in time required for fuelwood collection

reduction of indoor air pollution and related respiratory diseases through smoke removal
reduction of time required for cooking

enhanced kitchen safety and a cleaner cooking environment

income and employment generation through the manufacture and ingtallation of improved
stoves

promotion of community and technology development programmes (Karekezi 1994; Joseph et
a, 1985)

increased productivity by undertaking other useful activities

Survey results reved that to cook the same type of food, a traditiona institutional stove con
sumes 528 kg of firewood, whereas the improved stove requires only 92 kg of wood (Wickra-
magamage, 1992). The Bellerive ingtitutional stove, when properly operated, reduces the cooking
costs by 75 % or more for a traditiona kitchen, and up to 55 % in most other cooking systems.
The Kenya Community Stove (Micuta) can potentialy reduce cooking time from four to five
hours to 15 to 30 minutes and cut down fuel consumption from 50 kg per ingtitutional medl to six
kg for the same meal. The Argentinean community stove reduces consumption of fuelwood by
50 % to 70 % and reduces cooking time by 50 % in comparison to an open fire. One of the
stoves developed by the Centre for Agricultura Mechanisation and Rural Technology
(CAMARTEC) in Tanzania has a fud saving range of 70 to 85 %. The Duma stove, aso from
Tanzania, provides fuel savings of 40 % compared to the traditiona metal stoves, have a life
span of between six and nine years and a pay back period of about one and a half year (Otiti,
1991). A hogpital in Sri Lanka that serves between 90 and 250 students per day spent more than
7,500 US Dollar on fuewood in 1987. After the installation of improved stoves, the overal saving
is 38 % plus an appreciable amount of saving in bailing time.

The solution level, however, has not been absolute. Ingtitutional stoves have not proved to be a
panacea to the energy problems facing institutions. Their promotion and distribution has aso
been hampered by technical, social, economic and political factors. Uganda for instance, which
has many boarding schools, hospitals, prisons, restaurants and eating houses mostly relying on
fuelwood for cooking, had less than 2,000 ingtitutional stoves disseminated in a six year period
(Turyareeba, 1992). In most cases the institutions cannot afford the stoves (Walubengo, 1986).

In Burundi ingtitutions were able to switch from wood to peat (Adam, 1986) with the help of
improved stoves, which can be extended with an adapter to alow the use of kerosene or gas.

Problems of improved stove programmes
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In Uganda the following problems and conflicts were encountered in initialy introducing institu-
tiona stoves:

kitchen staff and domestic bursars who are responsible for the preparation of meas
and the purchase of fuelwood resisted the change from open fire techniques to im-
proved stoves, because they felt that cutting fuelwood into small pieces and drying it
before use, was too time consuming and labour intensive;

producers faced a short supply of raw materials particularly sheet metal and scrap
metdl;

potential customers lacked the investment power. There was the difficulty of obtain-
ing bank loans which required a well prepared feasibility study, a land title to secure
them and the payment of high interest rates of between 38 % and 42 %

the rare demand for stoves and the need for producers to rent the stoves held back
the production of additional other stoves (Turyareeba, 1992).

Unfortunately there is little information about the more underlying reasons, but clearly the applied
stove concept was ingpproriate to the needs and frame conditions.

In another case study carried out in a large hospital near Nairobi in Kenya food was prepared
for about 950 patients daily using gas stoves and a switch from gas to wood in order to reduce
energy costs was not supported by the kitchen personnel. They objected to the smoke in the
kitchen, blocked chimney pipes and the leaking roofs destroyed the stoves. Because the stoves
were constructed far away from the dinning area, cooks complained about the extra work. All
these factors contributed to the woodstoves negative image (Schneiders, 1985).

This experience underlines the fact that improved stoves are not only ssmple to develop and dis-
seminate, but need to be embedded in a more integrated approach as aready illustrated in chap-
ter 5.

There are a number of technical and non-technical factors influencing the relative success of
stove programmes reported from other projects, e.g.

usersinability to demonstrate to cooks that fuel/smoke/cooking time are problems
poor assessment beforehand

insufficient technica support initidly

poor training on stove maintenance

insufficient user understanding of health problems associated with smoke and gaseous resi-
dues (Joseph et a, 1985)

unattractiveness of the stove after use

inability to effectively burn the range of fuels commonly used

inability to easily cook al types of food normally prepared during the year
emission of too much smoke

negligible reduction in fuel use

prolonged cooking time

high investment cogts for initial purchasing and maintenance

users unwillingness to clean the chimney (Joseph et al, 1985)

Some of the technical aspects affecting the use of ingtitutional stoves can be greetly facilitated
through proper training in fuelwood and stove management. In the case of Kenya, a survey iden-
tified the following unsatisfactory cooking techniques:

not letting the food smmer once it had boiled
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no application of efficient food preparation techniques, for example soaking raize, beans
before cooking, etc.
feeding the stove with excessive amounts of fuel and making the food boil more violently
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not placing lids on the pots while cooking (even when lids were available)
prolonging the cooking time by improperly tending the fire

chimneys were never cleaned

ash boxes were never emptied and

oversize pieces of wood were fed into the firebox (Walubengo and Joseph, 1988)

3.1 Summary

The maor problems and effects found with ingtitutional/commercia cooking in developing coun
tries are:

high fuel consumption and high expenditure

high exposure of cooks in terms of heat and airborne pollutants

hygienic and nutritiona problems, because of insufficient/inadequate cooking
increased deforestation and erosion

reduced time for other productive activities

Programmes in improved ingtitutiona and commercial cooking can provide important solutions
and the following impacts:

fuel savings of up to 80 % can redlistically be achieved
exposure levels reduced to acceptable levels

improved generd working conditions

reliable good qudity cooking (improved nutrition)
reduced demand for biofuels

employment creation

reduction in number of kitchen accidents

Experiences with unsuccessful programmes show that programmes fail, if they

lack a proper needs assessment beforehand

are too technology focused

fal toillusgtrate the benefits to al the involved target groups

fail to give enough customer support when the project isinitiated

fal to consder existing socio-economic and cultural frame conditions
are not sufficiently adapted to user needs

do not make use of locally available materias

Ingtitutional cooking in particular reveds quite a number of possible conflicts between the par-
ticipating target groups (cooks-managers-fuel suppliers).

The realistic assessment of conflicts and their analysis seems to be the key issue in
the preparation and planning of institutional cooking programmes.

There is no perfect recipe for successful programmes, but a number of successfully applied
principals which should be considered are described in the following chapter.
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4 Design of Improved Institutional/Commer cial

Cooking Programmes

4.1 Process flow of programme design
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4.2 Problem identification and needs assessment

The problem identification and needs assessment are the solid foundations of a successful pro-
gramme.

There are various approaches to identifying needs and generating action:

RRA  Rapid Rural Appraisal
PTD Partcipatory Technology Development
PRA  Participatory Rural Appraisal

PRA is probably the most appropriate method to use, but there are no major objections to using
other methods as well. There is an enormous amount of informative material available on these
methods (see bibliography) and for this reason it is not dedt with in depth in this chapter. Which-
ever approach is adopted, it should include the following assessment eements:

on the socia level, structura frame conditions (interviews and secondary data)
- gtructural frame conditions, which refer to the socio-economic, culturd, politi-
cdl, indtitutiona and infrastructura situation

on the individua level (target groups), concerned peoples participation and percep-
tions (interviews)

- existing knowledge/skills (e.g. on improved stove technology)

- motivation to participate, support, ignore, or object

on the resource or physical level, state of the art (measurable/observable)
- current kitchen and stove designs

- fud qualities and quantities

- physical geographic conditions, climate, etc.

Figure 7 illustrates the various levels, stages of problem and needs assessment.

Technical assistance for sustainable development will not work without the people. Even though
many problems seem to be purely technical (excess fuel consumption, high emissions), itisonly
through people that improved technologies can work, be produced, marketed, maintained and
further developed. Therefore the people running programmes have to fulfil three preconditions,

they require:

the technical background in the field to verify and differentiate between technica and
habitual problems and the potential of traditiona technologies and provide people with
avison of what it should be.

the socio-cultural background to understand the level a which programmes can €-
fectively educate, promote and motivate people to create new technologica stan-
dards/systems, solve conflicts, and identify who is going to make it happen.

the pedagogic and organisationa background on how to design and implement effec-

tive educationa and motivationa instruments and how to generate support for it
within the existing structures.

20 Guide Book on Large Scale Cooking, GTZ/FWD



" government\” "
officers

stove
producer/

y

sotial level

{ resource
-, level

fuel
supplier,
markets

financial
institutions

programmes

Figure 7

| dentifying the people concerned

As one of firgt steps it is important to identify al the groups and individuals concerned and in-
volved in the process of large-scale cooking. In figure 7 there is an inner and outer circle, char-
acterising the directly involved individuas and indirectly involved indtitutions.

The assessment needs to be open and not technically or otherwise biased. Views, perceptions
and expectations of al the people, who play arole in the fidld of indtitutional/commercia cooking
have to be represented in this assessment. For example:

cooks using the technology

decision makersin institutionsor business owners

stove producer/market distributors, those who produce/distribute the technology
legislator s who are responsible for environmental protection

decision makers in governmenta or non-governmental organisations who want to help/
develop/protect

kitchen builders, those who construct kitchens

fuel suppliers, those who supply the biofuel to the inditution

financial support ingtitutions like small scae banks

Generdlly it is difficult for small projects to carry out statistically appropriate surveys, in terms of
time and resources. In small surveys the emphasis should be on quality rather than on quantity.
In this case, it is better to base a trend on afew good quality case studies than on twice as many
haphazardly collected interviews.

If you are not familiar with these needs assessment methods mentioned above, please refer to
the description of a short appraisa method, which is specifically designed for conflict assessment
in the traditional energy sector (Usinger, 1996). There are also two checklists on technical ques-
tions and frame conditions in chapter 4.3 and 5.
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The next figure illustrates the process of data collection, processing and potential needs formula-
tion at various levels.

Data Inpu Data Processing (Needs Formulation (Outpt)

Productio (Increase Production )
Energy
Data Supply

(Improve Infrastructure )

CChange System )

Consumer
Data

(Substitute Fuel D)

Application Use/Habit (Provide Education )
Data

(Improve Technology )

In this process of data collection, processing, analysis and needs formulation isillustrated in three
major steps.

In the first step general data on national, regional and/or local energy management is needed to
formulate and verify the weighting of a problem in a more comprehensive context. It is analysed to
which extent the problem isafuel production or supply aspect.

In the second step, general data on major consumers and the various system approaches to per-
forming similar tasks are compared and analysed. It can thus be seen, which systems are less fuel
efficient, in performing certain functions.

In the last and most detailed step, specific problematic energy applications are selected for further
investigation. The impact that technology and peoples' practices have on energy use are differen-
tiated and analysed. The analysis and needs formulation has to take the whole system approach
into consideration. User needs are of prime importance when planning any improvements.
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4.3 Conceptual design of the programme

4.3.1 Alternative analysis and targeted cooking system

As aresult of the needs assessment, we will have alist of criteria, which describes the underly-
ing qualities of our objective. As a first step, it is important to compare possible system innova-
tions and alternatives to the established list of criteria. From this, the future e ements of the en-
visaged cooking system are selected in terms of:

fuel use

equipment use

kitchen design required
technology use

food preparation
production cycle

A more detailed list can be found in the annex . In each step it is important to discuss the result
of this step intensively with the people concerned (specifically on a subjective level).

After the analysis of problems and needs, potentials and objectives need to be transferred to
activities. As a genera recommendation for smaller programmes it is helpful wherever possible
to work only through existing structures and, as a generd rule, avoid providing any subsidies.
Programme investments should only be provided for educationd or motivationa activities. If
those activities fail to promote a product, the product is at fault, and the product concept will
have to be reconsidered.

One of the mgjor mistakes made in smaller programmes isto try to develop artificia structures.

For example:
A frequently encountered mistake is that programmes start to develop and disseminate im-
proved stoves using self-financed and own logistic structures, even though there are locally
qualified craftsmen at hand and appropriate market channels through which stoves could be
disseminated.

It is better to depend right from the start on local users/producers of traditional technologies and
existing structures and markets and accept the given limitations.

Therefore it is important to adapt programme concepts to the existing state of the art, prevalent
user needs and perceptions and other existing frame conditions, as already described in chap-
ter 3.1.

In short, planned activities should be "SMART"

S Smple

M Measurable
A Attainable
R Redistic

T Timegble
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Typica activities of conceptua strategies in ingtitutional/commercial cooking may include:

teaching cooks about efficient fuel processing/storing technology

introducing cooks to new food processing methods

teaching cooks about efficient methods of kitchen organisation and management
introducing cooks to sophisticated pots and pans for cooking

teaching kitchen builders about appropriate ventilation facilities

introducing aternative fuels and stoves in the market

teaching producers how to construct stoves for a variety of purposes

suggesting and initiating ingtitutional/commercia fuel planting with decison-makers
in management

developing concepts for fuel harvesting and pricing with government dfficials
teaching stove operation techniques to cooks

If somebody carefully studies the range of programmes, one will find that most activities can be
summarised in a number of general development concepts, for example:

system modernisation

optimise productivity, efficiency, economy

status increase

improvement of organisationa structure/capacity

These principles can be applied to dmost any development activity. In the development of a
project it helps to list those concepts in relation to the various project levels, to identify the neces-
sary range of activities and to ensure a minima amount of integration of al levels. The following
overview servesto illustrate a typical range of such projects implementing activities.

Note that the development activities concentrate only on the contents of projects and are there-
fore either educational, advisory, promotional or awvareness raising in their nature. The overview
does not include the obligatory planning, logistical or organisational activities necessary in every
development project (see chapter 9 for this).
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Level Resource Individual Social Palitical
Fied Fuel Technology System Operation M anagement Legislative Financial
Operation | fuel suppliers, stove producers, | cooks, kitchen institutional/ government offi- | Banks, credit schemes, insur-
forest owners kitchen builder personnel commercial deci- | cers ance
Jevelopment sion makers
~oncept
System check scopefor identify alterna- check use of check economic | check macro- promote loans for aternative
modernisation aternativefuels | tively fuelled adaptability scope economic viability | investments (e.g. gas tank)
stoves aternative fuels
Optimisation of introduce new fuel | produce higher improve hygiene | shift investment | promoteregional | support private investmentsin
productivity plantations quality stoves and food quality | to quality energy planning | the energy sector
Improvement of suggest better introduce fuel- time-efficient advocate invest- | helpto set na- administer loans for stoves
efficiency speciesfor plant- | efficient construc- | planning ment in efficiency | tional quality
ing tion princi- standards
ples/materials
Economising illustrate advan- | reduce expendi- reduce costs of illustrate eco- suggest regulat- | help to assess economic scope
of activities tage of selling less | ture on fuel cost | waste food nomic cycles ing price of fuels | of activities
for more
Increasing status introduce li- improve construc- | demonstrate invest in appro- help to set na- generate private investment in
of job cencing for legal | tion skills healthy working | priate kitchen tional working renewables forms of fuel
harvesting conditions building place standards
I mprove organisational regulate harvest- | initiate dissem- rationalisesystem | organise/ratio- support institu- provide special saving schemes
structure ing nation channels | operation nalise production | tions/’commercials
for stoves on improved en-

ergy use

Sustain long-term project
benefits

organize long-term
ownership of
plantations

train service and
maintenance skills
and spare supply

train stove and
chimney mainte-
nance

establish services
according to mar-
ket needs

assign long-term
ownerhip of pro-
ject follow-up

Interest private banks to take
over small scale banking
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4.3.2 Lay-out of the conceptua projects

After the range of activities has been identified, a project strategy on how the implementation
can be developed may be considered. It is necessary to consequently define the following step in
a programme:

support structures

conceptua design of instruments
dissemination concept

project monitoring and evauation

Specific project components are described in detail in the following chapters.

4.4 Project components of improved large scale cooking projects

Project components cement the project concept and objectives. Instruments necessary for infra-
structural support and the organisation of the programme have to be designed and initiated.
There are various ways of developing such components, and there are some crucia factors to
consider:

developing with participation of envisaged target groups/users (e.g. Participatory
Technology Development (PTD))

having detailed knowledge of the traditional system and being able to distinguish
clearly between technical-physical, subjective or socialy related prablems

the concept should avoid elements or materials that have to be imported from outside
build on the common knowledge, skills and capabilities of loca people, avoid basing
your assumptions and concepts on “clever” loca outsiders

go step by step, concentrate your own capacities and time on the most effective
activities (lowest involvement, highest impact)

4.4.1 Support structures

In order to generate a supportive working environment, it is important to distinguish between
activities (mainly promotiona) with groups of peaple who are not directly concerned, but play an
important role in supporting and influencing loca infrastructure.

Such components involve for example:

support government officers on setting standards in work places and stoves
developing concepts on sustaingble
- fue supplies
- credit schemes
- energy consultancy
- economic consultation
integrate other programmes in extension services
identify new producers of technology
identify new actors for the dissemination
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4.4.2 Conceptual design of system components

In the conceptua design of system components, the project concepts and objectives are trans-
lated into the physica look alike of the envisaged cooking system and its components, such as
fud, stove, equipment, kitchen, food and production. The "ideal" cooking system is designed with

the participation of or by the concerned people and with the help of criterialists. An overview is
listed below.

Fuel use
type of fuel(s) used
acquisition
production
fuel processing
storage
Szing/cutting
use of residues
fire management

Equipment use
- type of equipment used
acquisition and production are only the issue, where completely new quality equip-
ment needs to be introduced (e.g. stainless steel pots)
procedure of efficient utilisation (e.g. use of lids, thermal boxes)
storage, transport
cleaning
maintenance

Kitchen design required
provison of ventilation
work place lay-out
proper location

Technology use
- functions required
working principa (e.g. fue combustion, chimney, )
operation/maintenance
manufacturing
equipment used
ergonomy/saf ety
system operation
economy

Food preparation
energy efficient practices in food preparation
selection of type of meal and equipment needed

Production cycle
optima planning of dining and cooking times
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4.5 Dissemination strategy

The dissemination strategy is strongly influenced by the support structures and the system com-
ponents. If the process above is followed carefully, the genera dissemination of implements and
services will be determined through:

the economic viability to commercialise,

the infrastructural potentias for distribution, and

the prevaent skills, capability and know-how deficits in producing and maintaining
implements and serviceslocaly

Here, the various stages of the dissemination strategy are worked through in detail. A dissemina-
tion strategy involves the following levels:

production
extension/marketing
ingalation
service/maintenance
promotion

qudlity control

Production

The production of stoves can be partidly or wholly commercialy viable. Stoves can be produced
commercialy by industry, small workshops or professona stove builders who construct stoves
on the spot. Stoves can aso be built by cooks themselves. The materials used in production
should preferably be of loca origin. Every use of imported materias increases price instability
and dependency on more elaborate infrastructure.

During the conceptual design of stoves, it should be decided to whom the construction know-how
is to be transferred. Whether these people later market the whole stoves or only stove parts or
build them only for themsealves, will have a strong influence on the production range of stoves.

The total number of stoves produced is chiefly influenced by the following factors:

number of producersto be trained

time required to train a stove constructor (depends on stove complexity in terms of quantita-
tive and qualitative work)

the number of unitsingtaled or produced by one trained producer (productivity)

Extension

There are possibilities for direct commercia marketing done by industry, but there is dso the
possibility of disseminating stoves through merchants and in the existing markets. The extension
can aso be redlised through professond stove builders who can be asked to construct stoves
on-site.

If cooks install stoves by themselves they need to be reached either through extension services

of the programme or other existing organisations. However, extending training through organisa-
tional structures is dways the most crucia approach in terms of long term sustainability.

28 Guide Book on Large Scale Cooking, GTZ/FWD



Guide Book on Large Scale Cooking, GTZ/FWD 29



Installation

Purchased stoves can be ingtdled either by professionals or by cooks themsealves, depending on
specific requirements in terms of the workmanship or know-how. Installation is part of the train-
ing provided when cooks construct stoves themselves.

Service/Maintenance

If service and maintenance are provided by workshops or stove professionals, there is little pro-
gramme involvement. If cooks do the servicing by themselves, programme involvement/follow-
up of alonger duration is required to ensure that promotional activities are properly received by
CooKs.

Advertising

Advertising is needed to promote the advantageous use of improved large-scale stoves. It could
be done by commercia producers/dealers or as a part of the programme. There needs to be
promotion targeting of various groups, such as cooks, managers, commercial deders and pro-
ducers. The media chosen for advertising should be locally tested and verified as appropriate.
For example: are people able to read instructions? Are people's consumption habits affected by
TV advertisng?

Quality control

Thisis one of the mogt critical issues in the whole dissemination process. There have been many
attempts to implement pogramme-based quality controls, which have generaly dl falled after
they were stopped. The only realy successful quality control so far, has been on the part of the
customer. Another equally important activity is that of focussing on raising the awareness of
potential customers and educating them about the features of a good quality product. This of
course mainly applies to commercial manufacturers of stoves and parts. In the case of sdlf-built
stoves, it depends on how appropriately the stoves have been designed, on the motivation and on
the locally available materials.

In order to clarify the various possibilities for dissemination we must distinguish between three
approaches:

commercid dissemination

semi-commercial dissemination

sef-help dissemination
These approaches can be explained briefly as follows.

45.1 Commercid dissemination

A commercid dissemination in conjunction with a partly mechanised production is the smpliest
answer to standardised quality. Commercialy manufactured stoves have generally higher sav-
ings than self-built ones, but require higher investments. The amortisation time is an important
factor in the decision-making process for or against these products. Typical amortisation periods
range from three months (Ghana) up to two years.

In commercid dissemination, the training provided by the project goes either to industry, work-
shops or stove professionals who earn their money through the production/ingtalation of stoves.
The extension is either directly through the industry, workshop or stove professiond, or indirectly
through the existing markets and other distributors. The various possihilities are illustrated in the
figure below.
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Commercia production of ready-made stoves, equipment or parts of stoves, offer the following

advantages.
- improved potential for high production standards and skills development with trained

workers

larger-scale production viable

central quaity control feasible

machines and machine tools used in production become more easily available

Some of the disadvantages of commercia production are:
commercialised production may not be adaptable to the economic situation of ingtitu-
tions/businesses
dependency on a few producers may be problematic if problems arise (no dterna-
tives)
commercial enterprises may switch to designs with inferior features which may be
more successfully marketed
without programme supervision the quality of stoves may deteriorate
local infrastructure prevents centralised production

Trammg
VY aa Prgect
v |r§é{at'iofn/8er ce Education?
Professiond Stove Stove user DU
Builder Quality control b
Yy ;
Productipry/

N

Explanation  e=——gp. Production/Extension

e p Training

In the Tanzania stove project (a component of the Special Energy Programme there),
ingtitutional kitchen stoves have been disseminated since 1988. These have comprised

various models which were developed by the project and technically improved during a
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models which were developed by the project and technically improved during a pilot
phase. They are
suitable for use in public institutions such as schools, hospitals and government offices. In
its dissemination, the project has limited its role to the provision of support for marketing
with advisory services campaigns for large consumers, the carrying out advertising meas-
ures, and the sensitising of local authorities and decision-makers. The staff assigned by
the partner agency to conduct the extension work received in-depth training from the pro-
ject, as did the producers of the technologies. The actual marketing is handled exclusively
by rural crafts centres, where the stoves are built and sold. Stoves are installed by a coun-
trywide installation service which belongs to the project's counterpart authority, who also
received the appropriate training. The project's low profile in marketing activities is also
reflected in the pricing of the stoves. The stove salesmen are encouraged to calculate,
among other things, in addition to costs of materials and labour, a margin to cover dis-
semination costs.

45.2 Semi-commercia dissemination

The semi-commercial approach strives to combine the advantages of self-help projects (low
costs) with the advantages of commercia production (high standardisation). Typica commerdial-
ised stove parts are combustion chambers, grates, chimney parts or doors and plates.

In this model stove parts are produced in factories or workshops and are either directly or indi-
rectly extended through markets/distributors. In this case both producers and cooks need to re-
ceive training in congruction, as they are both part of the production process. The adaptation of
training to localy acceptable common skills, capacities and motivation is crucid in this moddl.
The technical training requirements for the cooks have to be relatively low, so that the extension
can devel op through the cooks' training other cooks later on.

Installation/Service
Quality control :
Training;
Education
{--—Promotion., '
Workshop
Prodgction
1
’ -- . dranng - | Programme
Explanation — Production/Extensior
> Service
s » Training
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The advantages of semi-commercia production are:

standardisation of essential stove parts

larger scale dissemination, with limited training input for the stove user

economically disadvantaged groups may be able to afford parts , but not a whole
stove

the transport of stove partsis cheaper than that of aready assembled stoves

The mgjor disadvantages are:

poor ingtitutions'commercia enterprises may not even be able to buy parts
producers may switch to other designs

qudlity control is difficult to implement with customers

in very remote areas semi-centralized production may be a problem

4.5.3 Sdf-hdp dissemination

In the self-help approach, as the name suggests, the stove users are trained in how to produce,
ingtal and maintain stoves by themsalves. Usualy only costs for materials and time taken to build
the stove are nvolved. As in the semi-commercial approach the technical messages/training is
limited to the most important facts and is kept low-level. This approach thus favours awareness
raising rather than engineering.

Installation/
Service

Stove user
Quality control

Promotion

Project

Explanation —_— Production/Extension
Service
Training

s »
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Mg or advantages are:

even poor ingtitutions/'commmercia enterprises may be able to help themsalves and
reduce their fuel use

training in stove congtruction and use is incorporated and directed at the same per-
oNS

cooks training improves their working status
maximum utilisation of the stove, i.e. no waiting times for servicing

Major disadvantages found are:

quality control is difficult

low potentia for standardisation

very limited in terms of number disseminated
requires a high manpower-input in training
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5

Choice of Technology

The design of large-scale stoves requires expertise that usualy does not exist in NGO's or GO's.
Nevertheless solutions to problems found with large-scale cooking need to be investigated. In the
following chapter ways of evauating the introduction of already existing principa designs are
illustrated. This part is called conceptual selection and requires considerable effort and patience
if it isto be carefully completed.

Conceptua selection is not a perfect method of "developing alocal concept for large-scale stove
design”, but if properly used, it is very helpful in initiating the work to be done.

In general, projects are advised to employ experts far the selection of localy and adaptable de-
sgns, especidly if larger scale dissemination is intended (e.g. more than 100 units). However, in
the past there have been many attempts to solve these problems without the necessary expertise
and in effect many projects failed, because:

fuel consumption increased

working conditions in terms of smoke and heat exposure became even worse
cooking systems had a poor economic impact

the project failure created a genera negative image for such type of projects

they badly reflected the general perception influence of development programmes in
the concerned regions

In order to avoid these negative impacts, this chapter is mainly devoted to those who want to
work on their own but cannot afford to employ experts. It will aso be very useful for those who
can afford and employ experts and want to verify and monitor the quality and outcome of the
experts work.

The existing challenge for stove designers is to achieve maximum acceptability, while achieving
the maximum impact in terms of the programme objectives. A valid design principle is that com+
plete unity develops only to a point where a design cannot be further reduced without questioning
the whole concept.

Basically there is no principal difference between development requirements of mod-
ern industrial furnaces product and low cost stoves, they need to be profitable to pro-
ducers, merchants and customers. In addition, the development of low cost stoves has
to generate also general social benefits according to the project objectives, thus mak-
ing the development even more demanding in terms of engineering, design and inno-
vation. Low cost stoves are a true product of social marketing.

There are many examples, how institutions have successfully improved existing stove designs or
adapted new stoves to reduce their fue bills. In genera, the price of an improved stove is one of
the most important criteria for potential dissemination. A survey carried out in Kenya by
KENGO reveded, that many ingtitutions wanted to acquire more efficient charcoal and fuel-
wood devices, but could not afford to pay for existing designs in the market (Walubengo and
Joseph, 1988).

Appropriate design and production strategies can only be achieved by understanding the range of

potentia stove customers. To plan for large scale centralised mass-production is absurd, if the
target market is at most only a few units per year.
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5.1 Technical components of large-scale stove systems

5.1.1 Technical characteristics of stoves

Combustion chamber:

The combustion chamber (also cdled fire box) in a large-scale cooking stove is the most impor-
tant component. Combustion chambers in ILCS are exposed to higher temperatures for longer
periods than for example household stoves. The temperature in the grate remains at 1000° C for
hours and most materials wear out in a very short time. Normally fired bricks cannot stand the
aternating high and low temperatures typica d heating and cooling. Black sheet metal wears
out fast under these conditions, grates of two centimeter thick round iron need to be renewed
every six months to a year. Apart from the thermal stress, the use of 100 to 300 litre pots over
the combustion chamber puts physical stress on the entire construction if not properly considered
in the design. Typica materials for combustion chambers are made of high quaity thermo-
resistant cast iron, or refractory bricks.

Combustion chamber volume and size need to be adapted to fuel and combustion quality. Wrong
dimensioning generates incomplete combustion and uncomfortable charging with fuel. The air
inlet determines partly the combustion velocity and the exhaust losses. Thermal losses can be
limited if the combustion chamber is sufficiently insulated.

The combustion chamber advantages is adso one of their biggest disadvantages. Because the
combustion chamber limits power range and is adapted to specific cooking requirements, it is not
as flexible as a three stone fire for example, which can always be adapted to other possible
needs (height, size, use of charcoal).

Grate:

A grate is aperforated ceramic or meta plate on which the fue is burnt alowing the provision of
primary air and the separation of ashes. The question whether a grate is needed or not cannot be
answered smply. Depending on the fuel quality (consistency and humidity), the amount of com-
bustion residues (ashes) and the stoves geometry, a grate may serve various functions. In many
cases a grate may be counterproductive in one sense (e.g. increasing the combustion velocity
unnecessarily), but productive in another sense (e.g. alowing comfortable ignition or separating
of ashes). In principle wood is best burnt in its ashes, but only if the wood is properly processed,
dried and stored (1-3 years), which is the exception rather than the rule in developing countries.
Grates should preferably be made from thermo-resistent cast iron, but also from thick angle and
round iron. In general grates are designed as replaceabl e parts for stoves.

In the case of Bellerive stoves for example, the fire-grates (cast iron) need to be replaced ap-
proximately every six months and the combustion chamber (cast iron) will be completely re-
placed every two years (Bellerive Foundation).

Ashbox:

The ashbox is situated under the grate (if there is one). It stores combustion residues and is usu-
aly accessible through a door in the bottom of the stove. However if the doors are not properly
utilised, the air inlet characteristics are generally negatively influenced, excess air increases and
cools the exhaust gas or generates a very high burning velocity. There are some special tricks
involved in designing ashboxes which automatically close themselves during operation.

Chimney or flue:
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Proper chimney design is one of the most variable and complex engineering parts of a stove.
Consequently poor quality design has very negative effects on a stove' s functioning. Poor design
leads to increased fud consumption, incomplete combustion, increased fire hazards and indoor or
outdoor air pollution, even complete mafunction or stove break down. The design depends on
many factors, such as: ambient air pressure, humidity, wind, seasond temperature changes, fuel
humidity, power range, combustion quality, exhaust gas temperature/volume, maintenance re-
quirements, construction materials, diameter, channel length/height and direction.

Stove chimneys have to be cleaned periodicaly to remove the accumulated combustible sub-
stances (soot, creosote) which may ignite. A piece of old sack or special chimney brushes are
generally used. However, it $ould be noted that the build up of soot and creosote is mainly
brought about by incomplete combustion, typicaly when using wet firewood.

Hoods:

A hood is an open provision for extracting exhaust gases and must be seen as an integral part of
a stove system. Hoods have an important advantage over chimneys - they are cheaper and eas-
ier to build and maintain. Even though there are basic rules to follow in designing a functional
hood, the materials used could be metal, mud, cement materials or brick constructions. Thus their
construction leaves a good ded of room for flexibility. The relationship between the opening and
the height is an important parameter.

Regulation:

Doors and dampers or flaps are generally used in more sophisticated designs to control and op-
timise stove function. The more variation possible, the smaller the chance that they are used
properly. In contradiction, the misuse or wrong use leads often to dramatic malfunctions of
stoves in terms of fud economy, combustion quality and goerational comfort. Therefore these
features always have to be regarded as a major potential source of failure in the stove system.
Because it is so user dependent, in many cases it is better to avoid any regulating device and
design the stove just for one specific power range which is appropriate for the intended range of
cooking activities. Even though, technica efficiency might be dightly less than with sophisticated
regulated stoves, they are more reliable and more economic in practice (and less expensiveto
purchase). In genera there is no real regulating mechanism for wood stoves (regulating air influ-
ences combustion negatively) other than through fuel quantity (putting in more or less). The
maximum load is usudly limited by the size of the combustion chamber.

Pot seat:

The pot seat is where the pot sits inside or on top of the stove. Because the pot is generdly a
moveable part of the stove, the pot seat requires specific constructiona attention and is crucid in
terms of the efficiency of improved stoves. Traditiona stoves make very little use of convec-
tiona heat transfer (using the energy from the hot exhaust gas). Thisis the greatest potential of
"modern improved stoves' tkeing more efficient. Exhaust channels aong pots have to be pro-
duced with high precision in order to generate significant thermal heat gains. The optimisation of
produceable pot seat quality is therefore of primary importance in designing LCS's. The physica
strength of pot seats is potentialy the most important factor in avoiding accidents from scolding
through hot spilling liquids. Especidly with ILCS's this has to be taken into careful consideration,
if a hundred litre pot of boiling food collapses it will burn severely or even kill the operating per-
sonnd.

Stove body:

The stove body serves important aesthetic and technical functions. First of al it provides the
framework for the stahility of the whole congtruction. It is what people actually see, so it should
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be attractive. Stability and comfort are not always easy to combine, e.g. the visibility of combus-
tion chamber and pot contents are dependent on the wall construction.

Pots/pans:

In stove construction pots/pans have to be seen as a part of the stove. There are two ways of
dealing with the problem of adapting both, either by building the stove around existing pots, or by
producing/purchasing specific pots for specific stoves. Here again, economic constraints are the
major problem in the decision making process. The investment in stoves cannot be seen as sepa-
rate from the purchasing of a stove. They combine to form part of the initid investmert, if tradi-
tionaly used equipment cannot be used with the new improved stove. Respectively the equip-
ment requirements form part of the amortisation and rentability of the stove system and has to be
considered in any financid andlysis (also for the traditiona stove system).

However, as the pot has to fit the stove like a hand fits a glove, it seems worthwhile to consider
the manufacturing of durable and robust pots (which do not loose their shape). In the long run
this option may be nore economically beneficia than the use of existing pots. Many low quality
traditional pots are very difficult, sometimes impossible to adapt any stove principle. Pots which
are suitable for large scale cooking are either made from thick aluminium or stainless steel. But
there are aso other pots made of normal stedl, cast iron or auminium aloys.

5.2 Stove sdlection criteria

There are various ways of categorising stove selection criteria. Here we have divided them into:

function

working principle

design

manufacturing

distribution/service

economy

saf ety/ergonomy

operation (including socio-cultural practices)

The figure below illustrates again the process flow of stoves selection:

( Small Industries ) ( Substitution ) @Ieating stove/system )
A & 8 EET—
Objectives/Needs Function —>
Fuel use £ Programme Hardware Heating Device \Working principal ‘
Objectives Solution
Devices/Habits Distribution Variant
(__Devioestabis ) ) = N S—— =N T e
-IJ: Problems Software Manufacturing @
Deficits Solution ; :
Biomass supply @ @ {} Safety/Ergonomy
- Solution 2
Project Infrastruct. : Operation/Use :
( Resource Prod./Supply ) ( Energy Education ) @aklng oven/concept ) ( Solution 3 )

Conceptual selection of stoves
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5.2.1 Function

Function defines the actual production tasks to be carried out with the stove. In most cases it will
be cooking, but in some cases, the same stove can be used for a combination of tasks, such as
cooking and heating, cooking and baking, cooking and permanent hot water production. The
combinations are many and stoves become more economic, if they can be utilised for multiple
pUrposes.

5.2.2 Working principle

The working principle describes the technical characteristics of a stove, for example fuel use,
exhaust gas system, regulations and other specific working principles.

Fuelsin use in African rura ingtitutions include gas, dectricity, kerosene, charcoa and wood. In
China, crop residues have been used to supplement firewood in the countryside. In addition, ef-
forts to market peat in institutions in China have been successful. Prior to the current civil war,
many ingditutions in Burundi were switching from woodfuel to peat (Adam, 1986).

In developing countries, fuewood and charcoa are widely wed in ingitutions for preparing
meals. Fuel costs and availability is one of the main factors which govern the choice of a stove.
It is therefore possible to design stoves which can be used with more than one fuel .

The working principle includes not only the choice of fud, but also the technica efficiency and
the required power range of the stove. With regard to the rdiability of cooking times in institu-
tions (e.g. for fixed breakfast or lunchtimes), the proper layout of power ranges is very impor-
tant. Technical efficiency plays an important role in this, stoves working a haf their potentia
efficiency need twice the power rate to cook in the same time. The power rate and efficiency of
the traditiona stove provide important information on required cooking times.

With regard to the exhaust outlet and convectiona heat transfer, we can basicaly differentiate
between two forms of improved stoves:

channel type, and
jet type

Channd type stoves are designed for afixed size of pot. They can be built with or without chim-
ney. Jet type stoves (the Gugu/Zaire) have the advantage, that they can be used with various
types of pots and pans. The disadvantage of this design is that they can only be built without a
chimney.

5.2.3 Design

Here we consider the appearance, the aesthetics and other "external qualities’ of a stove like
stahility, durability and so on.

The aesthetics of stoves plays an important role in their being accepted by cooks. In many cases
cooks will persuade their managers to buy stoves, if they consider them "modern”. This will
increase their own and the business status. Most of the design criteria however, actualy refer to
the quality of system operation.
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5.2.4 System operation

The cooking stove influences the cooking system and vice versa. Experience has shown that
smilar stoves consume varying amounts of fuel as well as producing pollutant emissions when
the cook is not properly skilled at firing the stove (Bellerive foundation, 1993).

For the selection of stoves, system operation is expressed as a functional criteria. For example,
in case of Rwandese refugee camps in Zaire, cooks had to use freshly cut wood due to the ab-
sence of properly dried wood, because of the sudden demand generated by the arrival of refu-
gees. One criteria considered in the design was, that the stove should comfortably burn also rela-
tively wet wood.

In the list of criteria, thisis called "wet fuel can be comfortably used for cooking (yes/no)". Be-
cause the list is a hardware selection, the criteria are formulated functional and hardware spe-
cific.

Other criteriain use are :
use of long uncut logs, e.g. when people lack the means to cut up branches
number of doors or dampers, that need to be operated
the stability of the stove during use, e.g. while stirring
aesthetic design, if the stove has atraditional, functiona or modern appearance
if the attendance needs are high or low while cooking
if charcoa remains after cooking, it can then be utilised for other cooking purposes
fast cooking, relationship between power range and efficiency
what type of skills are required for maintenance
kitchen requirements in terms of ventilation, outside ventilated, insde ventilated, poorly
ventilated and with exaust hood

In this list of criteria it is important to differentiate between existing, potential and required
practices and habits for improved cooking systems. Whenever the new system includes a new
practice, it will have important repercussions in training or awareness raising activities.

5.2.5 Manufacturing

When it comes to manufacturing, innovations present a generd change in skill and materia
choice. Therefore it is important to carefully research local and regiona aternatives in terms of
producers, skills and materidls.

The leve of sills and production changes tremendoudy from individual production to automated
factory production. In genera factory production offers the best quality materials and a high
level of standardisation. Because of their large scae production factories are in a postion to
utilise materials a lower cost than small scae workshops. However, centralised production has
another price to pay and that is transport. In many cases where customers are in far away,
poorly accessible regions the transport costs will exceed the possible marketable price. Thereis
aso another disadvantage, centralised production often draws capital from the poorer regions
into the industrialised regions, thus creating more unsocial imbalance (see aso chapter 3.5).

The socid marketing aspect, creating jobs in a specific region thereby enhancing loca produc-
ers business, generdly plays an important role in the decision making process. This a very criti-
cal point and its impact is often underestimated as producers at this level mostly require generd
training and promotion to qualify for dependable stove production. In such case, however,

40 Guide Book on Large Scale Cooking, GTZ/FWD



the provison of business promotion programmes will be beyond the capabilities of stove pro-
grammes.

Thus, the area of production and marketing stoves represents a major bottleneck in the whole
process. It is very important for programmes to be clear from the beginning on the amount of
resources in terms of time, money, and logigtics that are available for the promotion of small
scale entrepreneurs.

Nevertheless, sociad marketing is in fact a very important concern in al development projects
and there are many regional programmes which concentrate primarily on income generation
activities. Stove programmes may cooperate with income generation projects serving as partners
and catalysts in an effort to promote loca production and marketing. In this cooperation stove
programmes concentrate on training in cooking and congtruction skills, whereas the marketing
and business promotion are implemented through the income generation project.

The availability of materias plays another important role in considering options for the manufac-
turing process. Different materials have a variety of characteristics, thereby influencing manu-
facturing, marketing and use. Materias such as unfired clay are cheap and easy to work, but
difficult to standardise and less durable in most cases. Ceramics are breakable, but more stan-
dardised and 4till relatively chegp. Cast iron is idedl in terms of workability, and durability, it can
be transported easily and lasts long, but is generaly not cheap and requires a certain type of
industrid production. Unfired clay isided for cooking times of over two hours, ceramics for over
one hour and metal sheet stoves can be efficiently used also for short cooking times.

The list below illustrates the various characteristics of materials:

Typeof material | Work- Impact Ther- Insulaa Dura  Cost Short Me Long  Production
ability  resis- mal tion bility cooking dium >2hours facilities
tance  shock proper- <1 >1<2
ties hour  hours
Cast iron o] + + X + o] + + + Factory
Mild steel sheet o] + + X 0 o] + + o] Artisan
Stainless steel- o] + + X + X + + + Factory
sheet
Aluminium sheet o] o] + X o] X + o] o] Factory
Unfired clay + o] o] + o] + X o] + Builtin situ
Ceramics + o X o] o] o] o + + Potters
Cement-like + + 0] X o] o] X o] + Fac./Artis.
material
+ denotes good 0 denotes medium X denotes poor

Based on: Sharma, S.K., Improved Solid Biomass Burning Cookstoves- A Development Man-

ual, 1993
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5.2.6 Distribution/Service

Likewise the manufacturing of improved stoves usually requires new local dternatives for distri-
bution and servicing.

Parts which require periodic cleaning need to be easily accessible and the parts susceptible to
wear and tear need to be easy to replace at a reasonable cost. Optimally these parts should be
locally made new, with the use of smple tools . The Bdllerive Foundation, for example, published
an ingallation manual that helps users ingtall, operate and maintain ingtitutional stoves with mini-
mal assistance (Bellerive Foundation, 1993) . The service package includes not only information
on fuel management, stove operation and maintenance, but also a consumer advisory service on
stove selection and follow up visits by professionas. If the selected stove requires such exten-
sive sarvice, it has to be checked from the beginning whether or not the necessary resources and
capacities can be provided.

For the selection concept of stovesiit is essentid to distinguish between the three options of sdlf-
built, semi-, and commercia dissemination. This includes a number of criteria such as transport-
ability and the requirements for installation and service.

5.2.7 Economy

For commerciad and ingtitutional managers, the economic decision is the most important. This
decision is generaly based on three factors :
the total investment necessary and its impact on budget and liquidity (for stove, equipment
and fue)
the amortisation period of stove systems
the financid viability of stove systems

Generdly the total investment is the most redtrictive criteria. In many cases, managers prefer
lower investments before short amortisation periods and rentability, because of poor financial
liquidity. If two stoves require a Smilar investment, but show a difference in amortisation time
and rentability, managers will usualy prefer the one with a shorter pay-back time, in preference
to a higher rentability.

5.2.8 Safety /ergonomy

Accidents and poor working conditions have economic consequences on the well-being of
kitchen personnel in terms of extended sicknesses. Many cooks and managers are not suffi-
ciently aware of these facts and the unhealthy impact of poor quality systems. Only those stoves
which can obviously solve some of the problems of traditional systems should be selected.
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The Economy of L CS Projects

Ingtitutional and moreover commercid cooking underlies some economic congraints which are
important to consder. The stoves economy therefore forms the basis for decison making.
This restraint however provides aso a chance, because indtitutions and commercia enterprises
mogtly maintain a commercidised fud supply and the economic benefits of fud saving activities
can be demongtrated more easly and effectively with non-commercid fud supplies.
As afirg step the economic impact of investing in improved stove systems needs to be under-
stood. Therefore we need to look at the,

generd Stuation of the enterprises/ingtitutions,

financia resources

investment structure, and the

liquidity
Following thisit isimportant to anadyse

the cost structure

the income structure
Basad on this, it is possble to illugtrate the impact in terms of:
- turn over

product range

financid budgets

pricing policy

investment policy

productivity

rentability

However, we are not going into detail here about sophisticated business administration or in-
dudtrid management. But it is important to understand that without a proper understanding of
the inditutions or commercid busness, it will not be possble to give any professond advice
on energy use. For assistance you may look for programmes specialised in business promotion
and discuss the locally relevant issues.

We will discuss here only a few smplified methods of anaysing the economic impact of in-
vestments.

Amortisation (also: pay-back-period)

There are basicaly two ways of caculating the amortisation in invesment anays's, the Satic
and the dynamic. The first one includes only the paid investment, whereas the second includes
aso the interest rate for the credited money (or own capitd). In our smplified andysswe will
only work with gtatic amortisation, Snce the dynamic is difficult to generdise (depending on the
minimum interest rate from country to country). However, if the pay-back-period exceeds
severd months, this issue becomes important to consider.

Generdly, the gtatic amortisation is calculated by:
financial investment / increased monthly profit = pay-back-period in month

Retur n-on-investment
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describes the profit increase in relaion to the investment. The point & which an investment
becomes profitable is called the break-even-point. We will illusrate here only a smplified
method of caculating the return-on-investment for improved stove systems.
A smpleindicator can be caculated by dividing the profit over the lifetime of the device by the
total investment.
For example:
stove cost : 1000 $
increased income through reduced fuel expenditure: 40%/month
projected lifetime of stove : 60 months
service and repair for 60 month operation: 300$
Total investment: 1000 +300 = 1300$
increased profit or return = 60 *40 = 2400
Return of investment (2400/1300) *100 = 185 %
This caculation neither consders the interest rates on the investment, nor does it consider op-
portunity costs generated by improved working and hedth conditions and other previoudy
described beneficia impacts. It is dso undersandable, that a return on nvestment less than
100 % is not acceptable. A good return is for example 200 %. In case of low cost Stoves the
return is often 2000 % and more.
The most important cogts to include in the economic andysis of ove sysems are:
- theinvestment codts for equipment (including interest payments)
cost for service and maintenance of equipment
the efficiency of sove systems
the fuel cost
the influence of operationd efficiency on the cost Sructure (in terms of durability, consump-
tion, etc.)
opportunity costs, generated by improved hedth conditions etc.

Traditiondly, investment cods for stoves have been dmost zero. Therefore investments in
soves generdly adso implies a switch in financid traditions. It is necessary to build up accep-
tance before managers dtart to invest in a new product. The arguments for improved stoves
are mogdly focused on technicd efficiency. But as we can see from the list above, the eco-
nomic benefit does not depend only on the stove system, but on many other factors usudly
beyond the reach of projects.

Proportional comparison of cost structure for typical traditional and improved
systems at low/high fuel cost and varying operational efficiency

Fuel cost O Stove cost B  Equipment
Traditional cost structure Improved low cost stove Improved high
cost stove

high fuel cost/

high fuel cost

high fuel cost

low fuel cost / low fuel cost /ﬁ

Low High Low Low High Low High Low High
Operational efficiency Operational efficiency Operational eff.
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5.3 Evaluation list of criteria

For the sdlection and evaluation of stoves, we have prepared a list of criteria, according to the
one that can identify the type and typica range of application for each stove. The list and range
is of course not a complete guide.

For your own evauation of the necessary features, design and cost, you canfill in the following
checklist and compare it to the list of the six typical stoves.

Entry form

1. Each line starts with a specific criteriain the first column, which is analogue to the discussed
needs assessment discussed in chapter x.

2. In the second column you can enter the priority that the criteria has had in the loca needs
assessment. Y ou may use four categories, to verify the importance of the given criterias:

0 = not relevant at al
1 =low priority
2 = moderate priority
3 = high priority

KO = KO criteria, a criteria, which is exclusve, for example, the function cooking will be in
most cases a KO criteria, because if stoves cannot be used for cooking they will be auto-
matically excluded from the list (except stoves, designed to be used for another function).

3. In the third column you enter the characteristics of the typica prevalent, existing traditiona
cooking system.

4. In the fourth column you enter possible local aternatives to the existing cooking system.

5. In the fifth column it is possible to enter various improved stove (systems) one by one and
compare them to your first two entries. The selected characteristics of a number of existing
stoves (systems) can be found aside.

As a result, you will understand where specific data is lacking. However, this list is far from
being complete. You may miss criteria and adapt/complement this list according to your own
needs.

Analysis and evaluation

In the latter evaluation, improved stoves mesting al criteria, KO criteria and nost of the high
priority points can be selected as potentialy transferable. If none of the improved stoves -
scribed in the list meet your KO-criteria, none of the stoves are potentially transferable accord-
ing to your assessed needs. By this stage you will perhaps need to seek technical advice or the
help of a consultancy service (see contacts).

If several stoves meet all KO criteria, you may want to select the most economic, or the one
which provides most correspondencies with respect to your given set of high priorities.
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Function, can the stove be used for:

Rank

Traditional
Stove

L ocal Alternatives

Cooking

Water boiling

Grilling

Baking

Heating

Lighting

Agro-processing:

If relevant - specify local applications, describe:

Providelight

Provide space heat

Permanent hot water production

Working principle of the stove

Rank

Traditional
Sove

L ocal Alternatives

1% preference fuel used for cooking (name)

2" preference fuel used for cooking (name)

other fuels used with the same stove (name)

Stove has/needs chimney
(yes/no)

Type of pan/pot used

Isthe pot fixed tothe stove (yes/no)

Multiple pot/pan use (one size, multiple)

No. of pots simultaneously used 1,23

Powerrange (enter kW)

Technical efficiency

Ideal working time (hours)

Economic use of big size fuel (yes/no)

Design, system operation

Rank

Traditional
Stove

L ocal Alternatives

Stability during use (high, medium, low)

Esthetic design (traditional, functional, modern)

L ow attendance operation (yes/no)

Wet fuel can be comfortably used for cooking

Charcoal remains after cooking (yes/no)

Fast cooking-relation powerrange to efficiency

Maintenance skill requirements (low, medium, high)

No. of dampers/doors

Durability (high, medium , low)

For outside use unprotected (yes/no)

Ventilation conditions for inside use

Range of sizesinliters

Economy, enter the cost

Rank

Traditional
Stove

Local Alternatives

Enter the maximum feasible investment possible for improved
stoves

Stoves’ economy

1. Stove cost

2. Installation cost
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Improved Gugu Bellerive ICS ITP Bagasse [ Suharti Indo- BCS
stove need Zaire Kenia Argentina Ghana Cuba nesia Burundi
yes yes yes yes yes yes yes
yes yes yes yes yes yes yes
no no no no no no no
no no no no no no no
no no no no no no no
no no no no no no no
no no no no no no no
no no no no no no no
no no no no no no no
Improved
stove need
wood wood wood wood bagasse wood peat
waste waste waste waste sawdust waste waste
wood
no yes no no yes yes yes
any flat bottom | flat bottom | round bott. | flat bottom wok flat bottom
no no no no no no no
multiple onesize onesize onesize onesize onesize onesize
1 1 1 1 1 2 1
10-30 20 15-30 20 10-50 10-20 10-30
32 45 12 30 25 25 29
1 1 05 2 1 2 3
yes no yes yes no no no
Improved
stove need
high high medium medium high medium high
functional modern functional traditional modern modern modern
yes yes no yes no no yes
yes no no no yes no no
no no no yes no no no
medium medium high low high medium low
unskilled skilled unskilled unskilled skilled unskilled unskilled
1 3 0 1 1 0 2
high high medium medium high high high
yes no yes yes no no no
hood low hood hood low moderate low
100-150 100-500 100 100-200 100-300 2x100 100
Improved
stove need
20 500-1000 20 15 50 80 30
0 20 0 5 10 30 20
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Economy, enter the cost cont.

Rank

Traditional stove|

Local Alterna-
tives

3. Construction timeif self-constructed
(enter opportunity costs per hour work)

4. Installationtimeif self installed
(enter opportunity costs per hour work)

5. Total inlocal currency

6. minimum lifetimein month

Monthly depreciation of stove (divide total by stove lifetime)

Equipment economy

Necessary expenditure on additional new equipment

Lifetime of new equipment in month

Monthly depreciated equipment (divide expenditure by
lifetime)

Total monthly depreciation of stove & equipment

Fuel economy

Monthly cost fuel 1 (e.g. enter monthly expenditure on wood )

Monthly cost fuel 2 (enter only if 2™ fuel is used)

Monthly cost fuel 3 (only if 3% fuel is used)

Total expenditure on fuel per stove/per month

Monthly savings (substract improved from traditional fuel
cost)

Amortisation (divide total cost/monthly savings)

Rentability (multiply monthly savings by lifetime divided by
total cost)

Manufacturing, enter potential and need

Rank

Traditional stove|

Local Alterna-
tives

Self made clay construction

Self made brick construction

Clay construction by professionals

Brick construction by professionals

Ceramic construction by professionals

Metal construction by professionals

specific materials necessary

specific tools necessary

Distribution, service enter potential and need (yes/no)

Rank

Traditional stove|

Local Alterna-
tives

Dissemination

Transportability (in termsweight, stability, etc.)
medium, low)

(high,

Professional installation (necessary, possible, non)

Service, Repair (self, professional)

Ergonomy/safety - are cooks affected by:
(low, medium, high)

Rank

Traditional stove|

Local Alterna-
tives

Smoke exposure

Heat exposure

Accidents

Ergonomic height (bad, good, excellent)

Fire visibility (bad, good, excellent)
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Improved Gugu Bellerive ICS ITP Bagasse Suharti BCS
stove need Zaire Kenya Argentina Ghana Cuba Indonesia Burundi
20 320-720 20 20 60 110 50
36 48 12 12 48 24 36
0,56 10,00 167 125 104 333 0,83
0 200- 300 0 0 0 0 0
580
0 043 0 0 0 0 0
0,56 10-20 167 125 104 333 0,83
69 78 71 71 60 67 67
0,6 131 0,6 0,6 20 33 15
12275 618 4186 4186 4700 1355 4700
Improved
stove need
no no no yes no no no
yes no no no yes yes yes
no no no yes no no no
no no no no yes yes yes
no no no no no no no
yes yes yes yes yes yes yes
brakedrum | stainlesssteel| metal sheet | metal sheet | brake drum
welding [stainlessweld welding
Improved
stove need
commercia | commercia | commercia sdlf, semi sdlf, semi semi semi
good no high no no no no
self professional self self self, prof. | professional | professional
unskilled | professional | unskilled skilled skilled skilled skilled
Improved
stove need
high low high high low low low
moderate moderate moderate low low low low
moderate low moderate low low low low
good good good good very good good good
very good low good good low low low

Guide Book on Large Scale Cooking, GTZ/FWD 49




System Operation / Practicesand Habits

Rank

Traditional
System

Local Alter -
natives

Educational
Needs

Fuel handling:
(enter yes/no)

Do cooks use large size pieces of wood?

Are they ableto cut wood?

Do cooks use remaining charcoal for cooking?

Do cooks use wet fuel ?

Isfuel sheltered against rain?

Pots and equipment: (yes/no)

Do cooks uselids on pots?

Do they use metal pots?

Do they use pressure cookers?

Do they extinguish fire after cooking and save the | eft over
fuel?

Food preparation: (yesno)

Do cooks water/soak grains or beans before cooking?

Do cooks keep food hot for longer periods?

Do they have many cooking cycles during the day?

Socio-cultural: (yes/no)

Doesthefire serve social/cultural/religious functions?

Isthe work of the energy user socially accepted and appre-
ciated?

Do social differences correspond to differencesin fuel use?
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6 Technical Broadsheets

The figure below illustrates the range of possible technical innovations in the field of ILCS's and shows
sx exemplary stoves. Each of them characterises a specifically adapted solution in terms of economy,
design and dissemination.

There are many more designs, but for many reasons we cannot present al of them in this book. There-
fore, we have only concentrated on a few typical designs, each of them representing a whole range of
smilar stoves.

Each technical broadsheet contains some genera information and a principle drawing. If you need
more detailed information on specific designs, you may contact HEP for further information. HEP
maintains a whole set of drawings of most of the ILCS. The figure below shows the approximate clas-
sfication and sdlection of sample stoves in terms of dissemination, efficiency, design, exhaust, co+
struction level/materias, investment costs and comfort.

Traditional Design Modeam
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6.1 Surharti Institutional Stove

Stove description

The Surharti ingtitutional stove is amodification of the Chinese stove, NG I1. It is a composite stove
made of cast iron and brick and is capable of using several biomass fuels. It can accommodate pots of
up to 70 cm diameter and is ideal for restaurants and small hotels.

Type of fuel used

Firewood, coconut husks, straw, shaved wood, leaves.

Laboratory and field test results

The stove has a thermal efficiency of 28 % and a high power output. Temperatures of up to 600° C
can be attained in the combustion chamber and 300 C in the chimney (Sujarwo,1991).

Raw materials

brick is used for the main body

the stove isinsulated with pumice

steel and cast iron used for mgor components
cement

sand

clay pipe for the chimney

Major components

two sets of fire-box bowls (cast-iron)

fud inlet (cast-iron)

fuel inlet door (stedl)

two fire grates (cast-iron)

two sets of insulation cover rings (cast-iron)
two pot rests (steel rings)

chimney (15 cm diameter clay pipes)

Relevant addresses
The Director ARECOP
Y ayasan Dian Desa Jaan Kaliurang KM 7
P.O.Box 19 Ulaksumur
YOGYAKARTA
INDONESIA
Phone:62-274-61 247, 63423
Fax :62-274-63423

Relevant references

Subjarwo, Aryanto (1991). "The Secret to Good Taste - How to make Surharti Ingtitutional Stove.”
Glow Magazine September Vol.2. Y ogyakarta, Indonesia.
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6.2 Cuban Institutional Bagasse Stove

Sove description

The Cuban Ingtitutional Bagasse Stove is designed for the use of sugar bagasse, but can also aterna-
tively be used for other waste fuels such as: sawdust, coffee husks, rice husks etc.

In principle, a channe type stove with a stepwise grate. It has an additiona door directly under the
front side, for easy fire control and additional air supply for larger power ranges. Depending on the fuel
the fuel hopper on the side closes up completely. With the help of alittle stick it is possible to comforta-
bly influence the supply of bagasse or sawdust. The stove has a chimney and can be built in various
Sizes.

Type of fuel used
Bagasse pellets, sticks, other pelleted or powdered waste fuel

Laboratory and field test results

Laboratory tests showed an efficiency of 25 %. Thisislow for wood stoves, but quite high for ba-
gasse pellets. In many regions there is no aternative use for bagasse pellets, therefore the stoves pre-
sent are a tremendous advance in replacing woodf uel or solving local energy problems.

The stove is generaly used for 150 liter pot

Raw materials

sheet metal for the pot cylinder
waste lorry brake drums
bricks

cement

clay
sawdust

Major components

internal cylinder
stepwise grate from angle iron
chimney

Relevant addresses
HEAT Itd.
Household, Energy, Appropriate Technologies
Limburger Str. 29
61479 Glashiitten
Germany
Td. ++49-6174 964077 , Fax ++49-6174 61209
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6.3 Ghanian Street Vendor Stove

Stove description

The Ghanaian street vendor stove was developed for street food sellers, who are found all over Ghana.
Street food sdllers have very little scope for mgor investment and can only afford investment which
amortise in afew weeks.

Dissemination

Deal for semi-commercial, the metal sheet ring for the pot seat and the door are produced by loca
blacksmiths. There is dso a self-constructed version with no metal parts.

Type of fuel used
Mainly wood, agricultural waste.

Laboratory and field test results

Laboratory tests showed an efficiency of 35 %. In field tests fuel savings of 50 % were realised.
The stove is generaly used for 50 to 100 litre pots.

Raw materials

sheet metal for the pot cylinder and door
three big stones (latherite)

unfired clay

sawdust

Major components

internd pot cylinder
door

Relevant addresses

HEAT Itd.

Household, Energy, Appropriate Technologies
Limburger Str. 29

61479 Glashitten

Germany

Td. ++49-6174 964077

Fax ++49-6174 61209
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Ghana Institutional Clay Stove
Building Instruction

1. Set 3 stones of similar
size on the ground, 300 mm apart.
Sink approx. SO mm Into the ground.
Set Pot—bottom in 220 mm distance.

Drawing Number: GICS Q001
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and gatebox. Set level,
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6.4 The Zairian Gugu Mabile

Stove description

The gugu mobile isagtove, which was specifically designed for use in collective refugee kitchens
(e.g. orphan camps). It is characterised by a highly ventilated combustion chamber, which dlowsiit
aso to burn dightly freshwood. It is mobile so it can be moved to new camp Sites. It is made from
an oil drum, which is generdly available in refugee Stuations. The combustion chamber is made from
alorry brake drum, a common waste metd to be found dongside roads in Zaire. The pot seet is
typicdly jet-like.

Dissemination

Commercid through loca black smiths. Organisations buy from the workshop. The soves weigh
about 50 kg.

Type of fuel used
Mainly wood and agriculturd waste to some extent.

Laboratory and field test results
Laboratory tests showed an efficiency of 32 %. Infield tests fuel savingsof 70 % were redlised.

The stove is generdly used for 100 to 150 litre pot.

Raw materials

oil drum for the stove body and door
cement

waste lorry brake drum

metd rods for grate and pot support
sawdust

Major components

Combustion chamber
Grate

Relevant addresses

HEP

Household Energy Programme
Postfach 5180

Eschborn

GERMANY

Fax ++49-6196 79 7325
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GUGU Mobils

Drawing Number: GUGU 0000
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6.5 Argentinean Community Stove

Stove description

The Argentinean Ingtitutional Stove is a sunk-pot design, made from sheet metal and is capable of ac-
commodating pots of 44 cm diameter. It mainly comprises of the external and internal cylinders. Air
enters through air-holes at the base of the stove to maintain a high temperature fire. The stove was
designed for use in the community kitchens of 35 poor neighbourhoods in Argentina.

Type of fuel used
Firewood

Laboratory and field test results

Reduced consumption of firewood by 50 % to 70 % with a stove in comparison to the open fire. Re-
duction in cooking time by 50 % in comparison to an open fire. Cooks 45 kg of stew in 1.5 hours,
enough to feed 80 children. The technical efficiency is claimed to be 42 %.

Raw materials

sheet metal for main body
steel bars

Major components

externa cylinder: diameter 45 cm, height 50 cm (sheet metal)
internd cylinder: diameter 30 cm, height 21 cm (sheet metal)

grate: diameter 44 cm with 33 holes, 12 mm diameter (sheet metd)
grate ring (sheet metd)

pot support (T-steel bar)

Relevant addresses

Brace Research Institute

P.O. Box 900, Macdonad College of McGill University.
Ste. Anne de Bellevue

Quebec

Canada H9X 3V 9

Phone: ++001-514-398-7833

Fax: ++001-514-398-7767
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6.6 Bellerive Institutional Stove

Stove description

The Béllerive Ingtitutional Stove (SMP 200) is awood burning stove. It is 87 cm diameter by 76 cm
high, made of amild steel frame, and has a stainless stedl pot with a capacity of 200 litres. It isided for
usein large ingtitutions and is suitable for the preparation of awide variety of meals (soups, tea, €tc).

Type of fuel used
Dry firewood, split and cut to alength of 20 cm.

Laboratory and field test results

Water boiling test on the SMP 200 has demonstrated a woodfuel burning rate of 6.0 kg /hr to raise 135
litres of water from ambient temperature to boiling point in 75 minutes (Specifier’s Guide, 1993). The
stove can be used for long cooking tasks due to its high thermal mass.

Raw materials

the outer body is galvanised 3 mm stedl

the stove is insulated with fibreglass (this can be replaced by locdly available insulating ma-
terids)

brick, in the base of the stove, provides thermal mass to retain heat and provide the required

rigidity
Major components

200 litre stainless stedl pot
inner cylinder - (mild sted)
outer cylinder - (mild stedl)
top ring - (mild stedl)
firebox - (cast iron)
chimney cowl - (mild stedl)
water heater - (mild sted)

Relevant contact addresses

Director Bellerive Foundation
P.O. Box 42994

Nairobi, Kenya

Td. ++254-2-720274\726740
Fax. ++254-2-726547

Relevant references

Walubengo, D. and Joseph, S. (1988). 'Wood Energy in Kenyan Ingtitutions. Kenya Energy and Envi-
ronment Organisations (KENGO). Nairobi. SMP 200 in "Specifiers Guide-To fuel efficient cooking
systems designed and manufactured by Bellerive Foundation”.(1993). Third world Interface. Edgware,
United Kingdom.
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7 Test Proceduresfor Stoves

7.1 Efficiency and consumption tests

It is recommended that efficiency testing procedures are standardised so that results can be compared.
Procedures and results must also be reproducible and well documented. Furthermore, efficiency tests
should take into account the cooking practices of a given region or country. Since these factors vary
widely, the requirements for the measurement of stove efficiency are often very different. To resolve
this problem, international standards for testing the efficiency of wood-burning cookstoves were devel-
oped at a Volunteers-in TechnicalAssistance (VITA) Conference in 1982 in which major donors and
inditutions interested in Improved Stove Programmes were involved. At this conference, three test
procedures were established, that will be described in detail on the fdlowing pages. These three testing
procedures should not be considered as three aternative but complementary tests with different oojec-

tives.

Water

boiling test

Objective: to compare the technical efficiency (%) of the traditional stove with the one of the im-
proved stove. Efficiency means here the heat (energy) utilised for boiling water.

Controlled kitchen test

Objective: to test the stove according to local conditions (preparing local meal) and to compare the
specific wood consumption (e.g. kg wood per kg meal prepared) of the traditiona stove with the
one of the improved stove.

Wood

consumption test

Objective: to assess the actua wood consumption in the field (kg per day per household and person)
either of traditiona or improved fuel use.

Note:

Sour ces:.

64 Guide

Despite of these standardised test procedures and calculations you will find regiona
modifications and smal deviations in the presented formulas depending on specific cooking
habits, fuel use, the duration of the measurement of the smmering phase or different ratings
of evaporated water (i.e. in the case of oiling 'dolo’ in Burkina Faso or the production of
srup of pdinfruits in Thailand). These deviations must be inquired into before testing is
begun. In West African Sahel Countries, see the definition of the 'rendement thermique,
'‘Consommation specifique' et 'Puissance’ in the 'Test d'eboullution de Feu - Methodologie
pour foyers a bois, CILSS, Ouagadougou, 1986. Be careful with trandations. the word
‘efficiencies, used here in a more global sense by introducing the three test procedures,
cannot aways be translated as 'rendement’ in French. It is only equivaent to the word
‘efficiency' in the context of the water boiling test.

VITA, Tedting the efficiency of wood-burning cookstoves, Arlington, May 1985

FAO, Guiddines for the Monitoring of Pilot Stove Development Schemes, Rome 1985
Association Bois de Feu, Manuel pour rédiser des enquetes de consommation de combusti-
bles en milieu domestique, Aix-en-Provence, Paris 1986

FAO, Guiddines for planning, monitoring and evaluating cookstove programmes,

Rome 1990
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7.2 Waterboiling test

Characteristics: The Water boiling test measures efficiencies during the high power phase when water
is brought to the bailing-point.

Water bailing test results should provide reliable comparisons as long as the producers
are not varied, and are well documented. Consistency in seemingly minor matters,
such as use or not use a lid, the type of pots, and fire maintenance, are important for
the results.

Objectives: - to compare the efficiency of stoves (traditional and improved) under smilar labo-
ratory conditions
- to measure the wood consumption of a stove that is needed to boil water
- to analyse the influence of different parameters of the stove-pot-system on wood
consumption
- to measure the stove's quality of heat transfer

Actors: - trained project staff/ technicians

Equipment: - abalance for measuring fuelwood and mass of water
- athermometer
- a chronometer or a watch for measuring the time from the starting to the
boilingpoint
- ahygrometer
- form for recording data and calculations (see next page)

Advantages: - theoretically, the overal efficiency in percentage of different stove modes
can easly be compared because of the quas-standardisation of the testing
procedures and caculation

Disadvantages: - cooking isonly smulated by boiling water
- theredl Stuation of cooking a traditional meal is not considered
- cooking habits (i.e. long smmering phase for beans that consume a lot of
wood)are not taken into account

7.3 Controlled cooking test

Characteristics:  The controlled cooking test - also known as the standard meal test - was devel-
oped to reflect efficiencies achieved in cooking. In the controlled cooking test, a
regular meal representative for a region or country is cooked to simulate actua
cooking procedures carried out by loca households. Cooking efficiencies derived
from these tests should correspond more closely to actua household efficiencies.
That means, the technical efficiency of the stoveis tested in relation to its cooking
function. Given the many variables in the controlled cooking test that could affect
efficiency results, these tests require careful measurements of ingredients and
documentation of pot sizes, pot types, fuel and sequencing of procedures by the
cooker.

Objectives: - to measure the specific wood consumption of traditional and improved
stoves during the preparation of alocal medl,
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- to check on the field adaptability of the stove,

- to compare the specific wood consumption of different stoves while pre paring
the same local meal with the same quantities of food, ingredients and fud to
identify deviations in the specific wood consumption and

- to identify the influences that effect those deviations (e.g. techniques, handling,
etc.)

Actors: - trained project staff

Equipment: - a balance for measuring fuelwood, food, water
- a chronometer or a watch measuring the time from the beginning to the end of
cooking
- athermometer
- ahygrometer
- form for recording data and calculations (see next page)

Advantages:
- reflects technica capability and efficiency to serve local cooking functions
(cooking, baking, hegating, etc.)
- reflecting cooking habits and rea field conditions, the controlled cooking test
gives more information than the waterboiling test (which in this sense is merely
a"specific controlled cooking test, boiling water")

Disadvantages:
- analysis of efficiency is limited
- unlike the water boiling te<t, tests are not comparable world-wide because the
efficiencies depend not only on technical parameters (stove models, pot sizes,
etc.) but aso on the specific heat capacity of specific food and local cooking
tradition

7.4 Wood consumption test

Characteristics:  The implementation of the wood consumption test is most efficient if it is used for
individua case studies in households where stoves will be introduced. It needs to
be done two times:

1. before a stove programme or project is started (to record traditiona
stoves)
2. dfter the adaptation of an improved stove.

The wood consumption test incorporates dl field parameters, though it is more re-
alistic with regard to the assessment of changes of local household fuel consump-
tion. The wood consumption is usualy expressed in kg fuel per person and day.
Using individua families and 'normd’ household conditions, household cooks pre-
pare their usua meals on traditional and/or improved stoves. These tests also
show the impact of a new stove on the overal use of energy by the household.
Observations of the real cooking habits of individuas alow reflections of potential
differences between the real fuel savings through improved stoves and the fuel
savings predicted by the Waterboiling test in the laboratory. This test can there-
fore be far more than a measure of stove efficiency through combining scientific
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data gathered with active household participation. It has to be done over a period
of seven days.

Objectives: - to compare the wood consumption of traditional and improved stoves

concerning

- the impact of the use of improved stoves on fuel consumption by the
house hold and fuel savings (through technica and operationa improve
ments)

- to demonstrate the fud saving potential of a new stove in the household,
and to understand, illustrate and to correct operational practices of stove
users

Actors: - women/cooks of households
- trained investigators evaluate (interviewing, observing and measuring)

Equipment: - balance for measuring fuelwood
- forms for recording data and calculations (see next page)

Advantages: - shows the wood consumption
- and the real fud saving potentia of new stoves
- under field conditions

Disadvantages: - tests cannot he compared like the water boiling tests because the individua fuel saving
rate depends on parameters like the number of household members which eat together,

correct use of new stove, multiple use of the stoves (i.e. water heating. cooking of
traditional medicine, etc.)

7.5 Standard test protocols

On the following pages you will find a sdlection of commonly used test protocols
for the above described test procedures.
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7.5.1 Waterboiling test protocol

TESENO.: oo Date.....ccouvvriririenen Operator ......ccevevvevcererennns

[0 To ) YT Height:........c..c...... m) Temperature: °C

PrESSUIE: ...ttt ses wind:.....cooveeene Relative Humidity (RH)........%

Moisture content of wood (dry wood basis): X =.................

Capacity Of POL: ... (litres)

Type of stove:

INNEr dIAMELET: ... (mm)

Wall thiCKNESS: ..ot (mm)

Weight Of SLOVE........cceeeeererererereer v (kg)

Type of grate:

Type of wood:

Weight Of WOO:.........cceerrircrrererereeee s (ka)

No. of pieces:

Diameter: and [ength:........cccoveeerveneseirnesesseseeseseeeeens (mm)

Use small wood sticksto start the fuel burning = starting fuel:  Al=................. (kg)

Water temperature (start): Tl= s (O0).......... Water temperature (bailing): .......... T2=..°C
LI I T °C

timetill boiling: th= s [(10]10) JERN ((=0) (sec)

Weight of empty pot with lid and thermometer ML= (kg)

Weight of pot with 2/3 capacity of water, lid and thermometer at start MO = (ka)

Weight of pot with 2/3 capacity of water, lid and thermometer at boiling point M2 = (kg)

Boiling water produced: M3 =M2 - M1 (KQ)=.....c.ccervurererrrrernns (kg)

Weight of wood at start: Bl=.rrreiniene. (k)

Rest of wood at boiling point: B2=...oieein (kg)

Remaining charcoal at boiling point: C2=.eerreeia, (kg)

Dry wood consumption: WC (A1+B1-B2) x(100%-x%))-15Xx C2=.....cccceueruu. (kg)

Power : Ph=WC X 19000/th (SEC) T....ceierereererrereste ettt ettt ae s e kw)

Efficiency E={(42xM3(T2T1)) + (MO-M2) x 2260)} W=......coecrerrerrereunes x100= (%)
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7.5.2 Controlled cooking test protocol

TEENO. o Date......ccc..... Opera-
EOF e
LOCAItY e Height: ............ (m) Tempera-
TUFE e (°C

PreSSUre: ... wind............... Relative Humidity (RH):................ (%)

Moisture content of wood (dry wood basis): X =......ccccceevveeriinennne

TYpPe Of POL: ..., Sketch of stove, grate and pot (dimensions):

Outer Diameter of POL:........cveveevivieeeeriieeee e (mm)

Helght Of POL:.......ooeiiiieie e (mm)

Weight Of POL: .....ooieieiiiiee e (mm)

Capacity of Pot:......cccvveeeeeeeeicieee e (litres)

Type of stove:

INner diameter:.........ccooveeeiiiieeeee e (mm)

Wall thickNeSS........ceviviiiiiiieee e (mm)

Weight of StOVE:..........cccviieieeieeeeee e, (kg)

Type of grate:

Type of wood:

Weight of WOOd:........covviieiiieeiiie e (kg)

No. of pieces.

Diameter and lengthi...........coovviiieiiniiieeeiieeeene (mm)

Use small wood sticks to start the fuel burning = starting fuel: Al=........cccoeee.e. (kg)

Food temperature (start): Tl= . (°C).... Water temperature (boiling): ......... T2=.....(°C)
T2-Tl=.......... (°C)

time till bailing: th =i ((2010) JEPR (=0 TR (sec)

Weight of empty pot with lid and thermometer............cccceevvieee e Ml=......... (ko)

Weight of pot with 2/3 capacity of food, lid and thermometer at gtart ................ MO=.....ccoe... (ko)

Weight of pot with 2/3 capacity of food, lid and thermometer at boiling point....... M2 = (kg)

Food prepared/cooked M3=M2 - M1 (kg)

Weight of wood at start: Bl=... oo (kg)

Rest of wood at boiling point: B2= .. (kg)

Remaining charcod at boiling point: C2=. i, (kg)

Dry wood consumption: WC = ( (A1 + B1 - B2) x (100% - x%) -1,5x C2 =.......c........ (kg)

Spec. Stand. Consumption: SSC = WC / M3 =.......(kg) dry wood/kg food prepared
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7.5.3 Wood consumption test protocol

Basic data NO. Of teSti. e,
TOWN VIllaQEi......veeeeeceee e DIStriCt: ..o,
Name of the household: ............ccccooiiiii e, Time of passage:.......ccccceevcvveeeeennne.
Name Of BVAIUGLO:.........ccuveeeeeriiee e Date of beginning of survey................
Survey
Day of FIRST FUEL SECOND FUEL
survey rested...... added rested added OBSERVATIONS
1 Kguoooeweeee (e.g. No. of eaters, food
cooked meals per day,
etc.)
2 kg e kg K e
3 kg e kg Kg e
4 . kg e kg K e
5 kg e kg Kg e
6 e kg e kg K e
T . kg e kg Kg e
8 kg kg
Calculations
FIRST FUEL SECOND FUEL
Totd fud added: kg kg
Fud leftlastday: kg kg
Tota fud consumed duringsurvey: kg kg
Duration of survey: .......... days
Total consumption per day per household: Kg e, kg
Number of persons eating meals together
in this household.................... persons
Consumption per day per person: e KQIP ka/P
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8 Follow-Up / Monitoring Issues

Proper monitoring of ILCS programmes is essential for their success. If conflicts or problems
arise, they will be noticed at an early stage and not when it is amost too late to do something
about it.

Monitoring needs sound preparation and a good data base. Out of the needs assessment you will
know the critical points of traditiona technologies. How these change with the new technology
must be documented.

In order to verify objectively measurable impacts like fuel consumption, emissions, €tc. it is cru-
cia that sound data about the original consumption, concentration levels are at hand. Once the
new technology has been adopted it is impossible to redigtically go back to the traditional setting.
It can be also observed that with new technologies levels change, either because they wear out,
or because cooks become more or less skilled in their use.

For fuel consumption tests and controlled cooking the formats in chapter 7 can be used.

For further detailed information on monitoring please refer to the ,, Guidelines on monitoring and
evauation* from HEP, 1996.
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9 Project Purpose, Results, Quantities and Costs

The objectives and results of community kitchen projects can vary widely, depending on how the
partner country formulates its application and/or how the project is arranged within a broad pro-
gramme. The following hierarchy of objectives and outputs, however, may be regarded as typica
for the implementation of programme components and individua prgects.

Project purpose: Use of improved community kitchen technology by ingtitutions helpsto
conserve forests by reducing firewood consumption.
Results: 1. Target regions and types of ingtitutions for introduction of technol-
ogy are identified.

2. Community stoves and cooking pots have been identified for suit-
ability, acceptance and economic efficiency and subsequently op-
timised with respect to local requirements.

3. Public authorities and ingtitutions have been advised on the offer
and made aware of the impacts of the new community kitchen
technology.

4. The ingtitutions management is receiving information on how to
reduce fuelwood consumption with the aid of improved commu-
nity stoves.

5. Private-sector artisans and small-scale enterprises have been
trained and qualified for manufacturing the products.

6. A privately organised consulting, installation and maintenance ser-
vice for community kitchens has been established.

7. An operative monitoring & evauation system isin place.

Specification of inputs (per annum)

Personnel: 1 training, consulting and project-management specialist
1 community kitchen technology speciadist
short-term experts (4 marrmonths)
- organisationa consulting
- edtablishment of dissemination/ marketing structures

- special issues
Materid/operating Re- vehicles, fuel
Sources: stainless steel and consumables (start-up phase)
individual processing equipment
Total cost: A nationa community kitchen project can be expected to cost roughly

USS$ 4 million over the course of 8 years.
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ANNEX |

The Tanzanian Experience In Short

Contributed by Heini Schneiders/GTZ

-Individual institutional consulting (energy consulting)

Ingtitutional kitchens are central supply units whose interna function is well one of the institu-
tion's most important. Any change taking place in an ingtitutional kitchen necessarily involves a
complex process of innovation in which diverse organisationa units must successfully cooperate
in order to meet the set of objectives. Indtitutional consultancy therefore is extremely important
for the successful dissemination of community stoves. The services rendered must by no means
concentrate solely on inducing an investment decision in favour of improved cook-stoves, but
must include such additiona inputs as familiarisng the kitchen personnel with the proper (=
thrifty) use of the appliances, advising the ingtitution's management with respect to the ordering
and preparation of firewood, etc.

-Institutional information and sensitisation (market devel opment)

The ingtitution's management and relevant authorities are kept abreast of the services, products
and their savings. Ledflets, circulars, press releases and advertisements are no less important
than the provision of advisory services to ministries or of consultancy services to the supervisory
organs of private-sector institutions. With deference to the need for innovational receptiveness
on the part of ingtitutional management, implementation-oriented solutions should be eaborated
and presented.

-Transfer of expertise to private-sector artisans (production)

Loca metd workshops are given the requisite know-how for producing stove bodies, flues, a
masonry lining and, as recessary, accessory articles (e.g. stainless steel cooking pots). Addi-
tiona training in the form of on-the-job-training or special-purpose programmes may be neces-
sary, depending on the existing level of skills and knowledge. This applies in particular to the
introduction of stainless steel processing techniques. As a back-up measure, private entrepre-
neurs are advised on the importance of high quality standards, and their products are subject to
routine quality control measures.

-Establishing a private-sector service system for consultancy and maintenance services
(dissemination)

In most partner countries, target-group ingtitutions amount to "widely scattered bulk consumers'.
Consequently, al communications, consultancy services, and the delivery, installation and main-
tenance of community stoves are costly individua inputs. The sustainable provision of such ser-
vices requires that private enterprises and consultants be trained and entrusted with most of the
relevant activities. From a certain minimum regional dissemination density onward the services
are decentralised in that local enterprises and/or free-lance agents are trained for the job.

The back-up monitoring & evaluation system provides a basis for long-term customer support.
Despite high logistica and materiad expenditures, it is objectively judtifiable and economically
advisable to establish lagting ties to the user-indtitutions.
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-Advisory services to national executing organisations with regard to the backstopping
and selective support of the dissemination process required (ensured sustainability)

In the course of the project, the loca partner organisation is systematically advised and qualified
to critically monitor the various actively involved parties and their contributions toward the estab-
lishment of a sustainable dissemination network and to provide assistance in case of need. In
everyday practice, areas typically requiring support include, for example, the financial implemen-
tation of orders of stoves, the first import consgnment of stainless steel, and the introduction of
consultants, advisers and producers to public authorities and ministries.

In the long run, ingtitutions can only be induced to use energy rationaly by expanding the consu-
tancy perspective from "stove consulting” to "energy consulting for ingtitutions'. Such an expan-
sion benefits from:

the thinly scattered locations of ingtitutions within the project region,

the large individua order volumes,

alack of price-versus-demand easticity and

the long-term nature of the consultancy relationship.

Within the envisaged commercia structure of energy consultancy for ingtitutions, the product-
specific cost of consultancy inputs can be maintained at a low level by way of diversification,
i.e., by expanding the product array to include, say, solar water heating, biogas generation,
photovoltaics, etc. Such a consultancy package covers arange of requirements and applications,
thereby reducing the relative amount of consultancy inputs specific to individua products.

Consulting institutions in their energy needs planning

The provision of consultancy services to a particular institution ideally proceeds according to the
following 15 steps, gradually progressing from awareness-raising efforts to the actual commis-
sioning of a new community kitchen:

1. Project activities devoted to sensitisation/awareness-raising, advertisng and sales promotion.

2. Inquiries from ingtitutions (resulting from 1.).

3. Information concerning the consulting procedure (1st letter to client, incl. questionnaire)
and/or initial consultation.

4. Client's reply and/or documentation of the results of consultation in the questionnaire form

including all data of relevance to the community kitchen.

Register and process the relevant data and select stoves and cooking pots.

Consult with the client and present proposals adapt as necessary.

Bill the client for advance payment on the order.

Following receipt of payment, award the subcontracts with designation of stoves and cooking

pots.

9. Compilethetota order volume, including cooking pots and chimneys.

0o N O U
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10. Inform client and organise transportation.

11. Plan and prepare the installation of stoves (2nd letter to custome).

12. Ship the appliances (normally accompanied by a producer's artisan).

13. Ingall, ingpect and commission the equipment (3rd letter to customer).

14. Instruct the kitchen staff in the correct operation and maintenance of the equipment.

15. Hold fina meeting with the client to finalise acceptance and perhaps conclude a mainte-
nance agreement.

The time span of such a process can be expected to range from four months to several years (in
exceptional cases). Once an appropriate level of standardisation has been reached, the institu-
tional consultancy phase can be substantially shortened by engaging the services of "free-lance
agents' on acommission bass.

Also, the key positions of certain professionals such as architects can be exploited for their mul-
tiplier effects. Thiswould cover, for example, the selective involvement and provision of advisory
services to relevant authorities, many of which oversee multiple ingtitutions, e.g., ministries of the
interior, education, health and agriculture.

The institution's management

From the manageriad standpoint, community kitchen stoves are perceived as. reliable, thrifty,
robust, maintenance-free, clean, safe, versatile, fast and easy to operate. Thus, the decision to
purchase new community stoves derives mainly from the aspects of primary concern to the
manageria scope, e.g., operationa reiability, regular expenditures for wood procurement, fre-
guency of repairs and maintenance.

Assuming a case in which one or the other executive officer of the ingtitution has a materia
interest in a congstently high rate of wood consumption, serious problems can arise in connection
with the decision to purchase, the payment of invoices, and/or the installation and proper opera-
tion of the stoves.

The ingtitution's neighbours

The neighbours may not even notice that new stoves have been installed until the resultant sav-
ings on wood have generated a tangible reduction in the felling of trees - a which point the new
stoves thriftiness will be perceived in a positive light. The second positive effect for the neigh-
bours may well be that the new stoves provide access to kinds of food that could not be
prepared before, e.g., bread baked in the stoves' special-purpose oven.

The superior authority or administrative organ (private institution)

As seen from the standpoint of the authorities thriftiness and durability are by far the most im-
portant attributes of the new community kitchen stoves. As indicated by the Tanzanian examples
listed in the following table, the calculated energy savings alone, i.e., with no consideration of the
reduced workload, the improved cooking conditions or the more hygienic cooking pots, yields a
payback time of four to eight months.
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Indtitution No. stoves size of Ttl. capitd outlay Annua savings Payback time
pots [/(1)] [Tanz. Sh.] [Tanz. Sh.] [months]

Police Academy | 10 (200 L) 1 197 640/= 2 457 000/= 6

Boarding School 6 (100L) 461 740/= 658 120/= 8

Hospital 3(100L) 210 000/= 665 200/= 4

Local industrial production processes

The local industria production processes receive different developmenta inputs, depending on
their prior standards. Assuming, for example, that local artisans are well-versed in the processing
of sheet metal, no mgjor problems should be encountered in connection with the introduction and
standardisation of stove and chimney production processes. If, however, the local artisans have
little experience in the processing of rolled sheet metd, instead concentrating on the recycling of
scrap metal, then the sector stands to gain lasting advantages impul ses from the manufacture of
community stoves. Naturally, the new know-how and skills can aso be applied to other
manufacturing processes.

By comparison, a wave of developmental progress in production techniques usualy results from
the introduction of production processes for stainless steel cooking pots. The high-quality mate-
rid demands more sophisticated cutting, edging, bending, welding and cleaning techniques, and
the substantially higher cost of the material and its processing calls for levels of accuracy and
cleanliness in the manufacture of stainless steel products that surpass many times over the stan-
dards that apply to normal sheet metal. In addition, such new products as bowls, ladles and mix-
tures can be made from the scraps and used, appropriately, in community kitchens.

The natural environment

The substantial savings on firewood resulting from the use of improved community kitchen tech-
nology leads directly to less felling of trees and corresponding reductions in erosion damage.
Having to transport less wood saves fuel and reduces air pollution. The conserved biomass can
be used as organic fertilizer, and less carbon dioxide is emitted into the atmosphere.
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ANNEX |1

Rapid Conflict Appraisal (RCA)

Problems are aways perceived differently by each individua, who are involved in large-scale
cooking.

This is an important precondition to understand, before looking for a solution. It stresses the
need, that whatever solution we seek, it will always be directed to one or more groups of people
concerned. Problems perceived between people develop due to three underlying factors:

- knowledge (e.g. on improved stove technology)

- willingness (or ignorance) to change attitudes or act

- capabilities (e.g. to organise and manage)

In a programme there is a lot we can do about knowledge (educate), less about willingness
(lobby, promote) and very little about low capability which is caused by alack of knowledge.

There is always afourth and fifth one, which is generdly claimed and referred to:

- gtructura frame conditions, which refers to the socio-culturd, politica, inditutional and market
limitations

- geographic frame conditions, refers to specific locd climatic and geological needs

In the frame sustainable grass roots devel opment, development is only achieved through the peo-
ple who sustain, maintain, produce and operate , their technologies.

In this context structural frame conditions are important, if man-made, and if they can be influ-
enced by the programme.

While andlysing problems of large-scale cooking it is first important to understand why a problem
can be perceived. In case of improved stove technology it could be:
stove producers don’t know designs of improved stoves (educational)
ingtitutions responsible know about the negative effects on smoke but till resist to refit the
kitchen with acceptable, affordable technologies (promotion/ignorance)
cooks who are responsible for the purchase of fuel earn a commission from the fuel supplier
and resist therefore to consume less fuel (non-knowledge based capability)

Basicdly there are seven mgjor groups of people when it comes to institutional/commercia
cooking:

cooks or those who use the technology

institutional managers or business owners

stove producer simarket distributors, those who produce/distribute technology

legislator s who control/protect

programme officers in governmental or non-governmental organisations, who want to

hel p/devel op/protect

kitchen builders, those who construct the kitchen

fud suppliers, those who supply the biofud to the ingtitution

financia support ingtitutions like small scale banks
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Make a ligt for each group in the order with the rest of the other concerned people. Interview
representatives of each group how they perceive themselves and other with regard to the needs
and problems. For structure and background knowledge you will include the following cdumns:
- relationship to each other

positive/supportive experiences with each group in scope of the problems

problems/conflicts with each other concerned member

suggestions for solving the problems/conflicts

How cooks Relationship Postive Prolems/ Suggested
per ceive: Experiences Conflicts solutions
Other cooks seereliability and
operation of
stovescritical
Stove producer/ don’t listen to
distributor cooks needs
Gover nment show little interest promote socio-
officials intheir problems economical advan-
tages of improved
stoves
Programme officers Promote participa-
tory development
Institutional resp. try alwaysto save Illustrate fuel sav-
businessowners money on food ing potential of
and fuel, improved stoves
pay bad salaries
Kitchen builder give no specific
consideration to
kitchen design
Fuel suppliers Fuels are not demonstrate the
properly proc- advantage of sell-
essed/ harvested ing proper proc-
essed fuels

After you have visited representatives of each participating target group, you can enter al the
results in a matrix as found on page 78. The matrix can be used for the illustration of relation-
ships, positive receptions, problems/conflicts and suggested solutions. This matrix can be used to
verify or plan your programme concepts and activities.
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Problems/conflicts Other Cooks Stove producer/ GO officials Programme Ingtitutional resp. || Kitchen Builder Fuel suppliers
per ceived: distributor responsibles business owners
Cooks reception of hy- | seerdliability and | show little interest don’t listen to try alwaysto save || kitchen haslow Fuels are not
giene, smoke and operation of intheir problems cooks needs money on food priority properly proc-
time problems stoves critical and fuel, essed/ harvested
pay bad salaries
Stove producers nointerestinnew || high competition try to tax every- disturbe markets || can’t pay immedi- | no provision for offered size of
products thing w/subsidised ately for stoves chimneys fuels
products
GO officials little or no con- charge govern- || littleinterminsterial | programmestend || fear dependencies || don’t follow stan- || cut wood illegally
cern, cooks are ment purchases cooperation to ignore govern- of institutions/  |[dardsfor buildings || and are difficult to
difficult to deal more than neces- ment policies enterprises on control
with sary subsidies
Programme low awareness of || high profits, little || not enough sup- || little cooperation |[ only interestedin | no educationin | object activitiesto
responsibles fuel consumption interest in low port during the and coordination || economic advan- proper kitchen save biofuels
& healthrisksof | number production|| implementation of of programmes tages design
cooking programmes
Ingtitutional resp. fear low reliability || littleinformation | fear of controlling || little understand- competition for expenditureon | highly varying fuel
business owners of food supply about existing their budets/ ing of institutional | government sub- materials and quality
range of products income constraints sidies/customers space
Kitchen builder cooks have no no standardised no standards on give not enough | kitchen design has| littleinnovation storage required
plan on kitchen || productsavailable || kitchen design consideration to little priority for marketed fresh
construction kitchen design cut fuel
Fuel suppliers demand only for | litlecommunica- || fear sanctionsfor | fear that fuel sav- depend on the little/no conflicts || high competition
harvested woods tion fuel harvesting ing programmes | purchase of large- limits possible
effect business scale customers profits
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ANNEX I11

Technical Glossary

amortisation
baffle

biofuel

break-even-point

channel type

combustion
combustion chamber

conduction

convection

commercial approach

controlled kitchen test

damper

efficiency
emissions
ergonomy
excess air

exhaust gas
exposure time

grate

heating value

heat transfer

pay-back-period
an obstruction in a pathway in order to direct or regulate
fluids and their velocity

processed and unprocessed renewable biomass fuels (wood,
manure, agricultural waste, charcoal)

the point at which an investment becomes profitable

type of convective heat transfer, the hot gas is forced up
through a narrow channel over alonger distance, e.g. along-
side the pot

the action or process of burning
fire-box

the transmission of heat from particle to particle of a sub-
stance

the transportation of heat by the movement of a heated 'gen-
eraly liquified or gaseous substance

A partly mechanised production by industry, workshops or
stove professionals who earn their money through the produc-
tion/installation of stoves and market their services through
exigting locd infrastructure

a so known as standard-meal-test compares the specific wood
consumption during the preparation of aregular med repre-
sentative for aregion or a country

door or flap, used to control the flow or draft of air

the ratio of effect obtained divided by the effort spent

the release of gases, liquids or particles in an environment
the science of limiting stress during physical work

surplus air, which exceeds the necessary air volume for com-
bustion

the gaseous product of combustion
the time somebody is exposed to a pollutant

agrid in astove for the separation of ash and charcoa and
for the supply of primary air

energy content of afuel

the way heat is transported from source to target, e.g. through
radiation, convection, conduction
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hood

indoor air pollution

joule, J,kJ
jet type

pollutants

power range
radiation

self-help approach
subsidies

watt, W, kW

water boiling test

wood consumption test

open exhaust system to guide smoke out of aroom

the concentration of toxic combustion substances produced
and emitted while burning wood, dung, straw and other bio-
masses which pollute the breathing air of those persons near
the fire place

unit for energy, heat 1 J=1Ws

type of convective heat transfer, the gasis forced through a
short narrow channel under the pot

harming or toxic substances released by a source
range of energy released in agiventime
the action of expanding rays of light and heat

the stove users, e.g. women are guided to make improve-
ments by themselves

granted support, in cash or in kind
unit for power, (energy realeased in a given time)
1W=1Js

test used to compare the technical efficiency of stoves, where
a specific amount water is brought near boiling-point

to assess the actual wood consumption for energy use in the
fied
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