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PREFACE

This training manual represents one component of » pilot training
program luction undertaken by the farallone:
Institute and CHP International; Inc: It has been completed in

i
in Charcoal Production undertaken by the farallones

accordance with the terms of Prace €orps Contract #282-1003.

We believe that our involvement has produced a va]uabip ata

adaptable learning tool: However, the manual must coniin- ¢ to
be tested, evaluated and modified in order to reflect chent n7
needs and c1rcumstancesf It is our hope that you will_ contribute

to that process, and that you will help make the manual more

anpropriate and useful during future training programs.

If you have observations or. suggest1ons about the contents;
methods or approach included in the.manual; please contact _the

authors at the Farallones Institute or CHP Ihtéihétibhé]— Inc.

into the lives of others.
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INTRODUCTION

Basic to the purpose of this tfaining manual is the belicf that

the process of community development begins when people take an_
active role in their own education and continues as they identify a5
not only their needs but also the resources; abilities and methods o

that will help them make decisi6ns and address their problems in
ways that are both suistainable and locally appropriate. This belief
reaffirms what most of the world's villagers already know inherently:
that culture, social systems, politics, religion, economics, and
ecology are_all threads in the same fabric of community life; and

that technology exists only as a tool; a loom upon which all other
threads are woven.

An important focus of this training program is the recognition

that technical expertise is significant and useful only when it is
applied in balance with other abilities. It is of little value for

a person to_be technically competent without the ability to work
cooperdtively with others and motivate them.toward a more self-.
reliant and healthy life. For this reason,; it is essential that
Peace Corps Volunteers develop a variety ot complementary skills,;

knowledge and attitudes that will serve to weave together the many

thirocads of community development:

The training program outlined in this manual emphasizes the parallels
Which exist between training and Peace Corps service. Throughout the
prograin, participants are encouraged to take a full and active role
in thoir own education and to make decisions that will affect them
and the people with whom they work ard live. They are urged to
cooperate with vthers; to identify and use the talents and resources
that are available, and to practice skills t

n

hat help motijvate people,
ce, and involve them in

instill within them a sense of self-confid

the vrucess of their own education.

fhe tiaining program offers skills training in all stages of the
development of technologies related to small-scale charcoal produc-
{ion; including the design, construction, operation, maintenance,

repair, and evaluation of pr‘OtOt)jéélﬂlns The kiln designs are
selectéd to be as consistent as possible with the realities of rural
areas in developing countries. ‘
day period. Eachi session consists of a_series of activities designed-

7N
=

The progrdi is divided into twenty sessions which occur over a_

to meet specific training objectives. The objectives of each session

ire inter-related and linked through association with a number of
fundamental fheiies. These themes serve to guide and shape the
development of the skills and qualities necessary during Peace Eorps
service. Together, the themes illustrate the connection ard inter-

dependence between technology and other aspects of community develop-
ment. The program themes are:
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* |

Development and Transfer of Technical Competence

* Principles and Techniques of Non-farr 17 lducation
and Adult Learning

» Methods and Approaches to Problem-Solving
* pDevelopment Issues
* Cross-Caltural Perspectives

* The Process of Assessment and Evaluation

The Manual is designed to be responsive to a variety of training
cituations. Modification and adaptation of the materials is.
encouraged. However, it is essential to the effectivgness of the
training to maintain the integrated nature of the se@Zions,pyfﬁfé-
viding an adequate balance of emphasis among the various themes: .
This will enable participants to build upon and apply new knowledge
in a way that is ordered and meaningful within the context of com-
munity development.

The following guidelines have been developed as an aid in transforming
this manual into an effective, dynamic training program:

Planning and Preparation

There are many steps that need to occur before the training actually
begins. These_ include defining the scope and approach of the

training, identifying staff requirements, locating and establishing
a site, and gathering necessary resources: and materials.

* Defining the scope and approach of the training:

4

it is important to carefully read through the entire imanual in

order to develop an understanding of the overall design and

approach of the training program. Sessions are _designed to
accomodate a maximum of twenty participants. If there are

significantly more than twenty participants,; some modification
of the design of session activities will be necessary.

* Identifying staff and .trainers:

The specific number of staff should depend on the particular

training situation. As a minimal requirement, there should._be
at least one primary trainer and one assistant for each twelve
participants. The primary trainer should have considerable

practical and theoretical experience in charcoal »roduction. in

) developing countries and should be experienced ana comfortable
) with the principles of non-formal education, adult learning, and

integrated training: The assistant trainer should be a native
of the country in which the training is held and should te

experienced in the practical aspects of small-scale charcoal
production: .

\)‘ 7 P S 6
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* Locating and establishing a site:

It is best to choose a site that is condicive to experiential
learning: It should include adequate rocm for people to build
five to ten miniature kilns; work in small groups; and; if
possible; be outdoors during much of the program. There should
be a classroom or indoor meeting facilities at the site. 1t is
useful for the training to be held in or near a forest area where
local charcoal makers are working: ’

*i

Gathering necessary resourcesyand materials:

For the most part, materials and resources will vary with_each
training situation. FEach session includes a recommended list -
of materials: Be certain that there_ are enough materials; _tools,
and other supplies available before the program begins. If some
of the suggested items are not available, use ingentity to find
comparable substitutes.

Conducting the Training

remember in carrying out the program.
* Think small, The miniaturization of kilns is essential to a

six-day training program:

The entire process of carbonization must be reduced to a
miniature scale in order to bring the process to within the scope

of a six-day program. Through miniaturization, all the concepts
and principles of carbonization can be demonstrated and practiced
using a variety of kiln designs. 1In order for miniaturization to
be successful, it is important to reduce the size of all components
and materials propcrtionately. As an example, a full-size tradi-
tional kiln measuring 1 meter x 1 meter-x 2 meters using wooud
that is 1 meter long and 2C cm._in diameter would be reduced to a

model kiln; 10 em: x 10 cm. x 20 cm., Wood used in the kilns
should be approximately 2 cm. in diameter and 10 cm: in length:
- Construction and maintenance of miniatures follow exactly jthe
same proceduires as with full-scale kilns. Metal kilns such as
the Mark V can be constructed from 29 liter buckets or cans:

Using the minjaturization technique, carbonizaticn time for each
kiln is reduced to 8 to 10 hours:

* Warning! Charcoal production is a.destructive process: .

Although it is explicitly brought out in several sessions, the
potential ecological impact of charcoal production should be
continually reinforced throughout the training. In view of the

growing world fuelwood scarcity; and considering that the con-

version of wood to charcoal results in 50-80% gros's energy 1o0ss,
) ‘charcoal production can, in certain situaticns, be detrimental tc
& the long-term interests and needs of people everywhere. Stress

a general rule for volunteers; that if charcoal is already being

made in an area; then working to improve yields can be appropriate.

— -
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If wood is ir excess and is roiting or being burned; charcoal
can be appropriate. But if charcoal is not being used and wocd
is being burned on open fires, then working to introduce fuel-
efficient wood-burning stoves is more appropriate.

.* Flexibility and _patience are two key requirements for charcoal
making:
The participants should be advised of the likelihood of spending
lunchtime, suppertime,; and late-night hours tending their ~
smoldering kilns: p
itself well to a structured, specified block of time. The type,
age, and moisture content of available wood, weather conditions,
and kiln design are all variables that can affect completion
time. : .

& T

The process of carbonization does not lend

/e is an essential part of training:

* The experiential learning

It is important that people have the opportunity to learn,
examine, generalize about and apply new knowledge. Try to follow

the experiential learning loop:as often as possible; and encourage

the participants to be aware of the process.

* |

Small groups often make learning easier and more lasting:

® 1t is helpful to limit the size of groups to three; four or
five people. Groups may be formed on the basis of regional or

country assignments; skill levels, individual preference; or

other criteria established by the staff and participants.

* A variety of educational techniques is most effective:

Experiment with role-plays, skits, panel discussions, brain-
storming and other non-conventional methods.. Encourage people

to use their creativity, and to examine which methods have the

potential to be useful in community work. As you facilitate

sessions; involve people and try to use techniques that others
can learn. Remember that as you teach, you will learn. Share

your knowledge and motivate others to do the same.

o

* A the program continues; participants become mure responsible
p .

for the design and implementation of sessions:

It is a good iaééhtéiihciudé people as facilitators in selected

activities and sessions. As the participants develop skills and
self-confidence; they take an increased responsibility for their
own education: Urge people to take an active role in facili-

tating, planning7and evaluating a variety of learning experiences.
Scheduled breaks between sessions are essential: Although 10-15
minutes is suggested; more time may be needed; depending on the

training circumstances.

*|




Using the Manual

One of the keys to the success of the training prog
thoroughly understanding and effectively using the

.+ below are some guidelines and explanations designed
the manual. ‘

am es in

anual. Included
to help in using
* The Program Calendar indicates the overall design of_
program and recommended Sequence of sessicns. Use it a
eets

reference in developing a specific schedule which m
needs of the particular training situation.’

el

Sessions follow a consistent format. (See the "Sample Session
., for a detailed description.) Be certain to

Format" on Page. Vi
+ read sessions thoroughly. There are often several purposes to

each session. For example, the activities may be designed to

meet a technical objective, and at the same time, to provide parti-

cipants with practice in group problem-solving or communication

skills. It is important t¢ understand the multi-tiered design

-of each session before presenting it:

* Rttachments follow each session and are usually intended for

distribution to the participants. Each attachment is letter-

coded as to the session with which it is associated. It is
important to make copies of attachments in advance so that they
can be distributed during the session:

* The Bibliography includes the reference material, texts, and
suggested resources used in developing this prograim. It can
be copied and distributed to participants as the basis for
further research in charcoal production.
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A Tt T o
sesslun,11t1e indicates Féth Session is nuimberad
subject area presented. sequentially and coded
\\ by day- \
Total Time gives R
approximate time N
nggdéd to carry out<<*; IATRGAGCHION 10 Tii CARBONIZAT10N PROCESS -
thke session. L
> total Time: 2 hours .
6Ejéct1ves teH what——t Objectives: « 1o 315cGss basic fire safety procedures
is éxp'éct'e'd of par- * To ideotify the components of an acceptable
t'icipants a"n"d What kiln site
the SéSS on ShUU]d . To pr‘dCllCe sensory analysus of Lhe carbomu(mn
accomplish. process

Resources
attachments and other
suggested references.

Materials rcfers to—"
sujgested supplies
and tools needed

for the session

Proceunures consist of

include all=—f}Rescurces: .

|

s 15 examiné and dis@ssenbi@ a sample kiln

_# 15 examine and compare types of.charcoal

Attachment 4-A: ~Sensory Analysis Guidance Sheet”
s Attachment 4-B: “The Carbonuatmn ProcEss ™
* Attachment 4-C "S;implé Comparison of Char__l:o‘;l
-~

and Brands”™

cample. mlnlal\rc kiln, assorted

Péﬁtils oc péns,;
eusprlnl and felt-tip pen,

daterials:
sampleés 6f charcoal,

3 or 4 large forks and spoons.
— — Trainer Notes _-
. Tnis s=ssxon requires considerable preéparation Ijme It Hl]]

be nece;sary to set-up a.functidoaing miniature_ kiln ln
advance, such that it will be ready to. pull during_ thls
session.- A Eraditlonal rectangular kiln is recommended for
this activity.

e The kiln site needs to be prepared such tha: the recessary

fire prevention. measures are in effect {(i.e., claring the. :
site of all grass and brush, setting up a fire Tint, €té:)
. . ~
. 'The assortment of charcoal samples aséd 10 this 'cssnon

should be selected on the basis of varying wood species and

. S i L ; e E .
steps to beo followed- should include a few Samp brands
in ~rder to meetl. \ ] oo S
ro= _ ) L ]
()b]EC\ ives. tact N rrscedures: Step 1.. (& minutes) o o
(,. too p ]S —]1\/ n an fn;)la\n the se6sston chijectized dnd nraetl, outline
LD R, the procedures. -
approsimate taime. o
Step 2. (10 minutes) . . . L. L
Briefly explain fire safety prucedures on and
7 around f{he Xilo site. o
o <
- Trainer Notes .-
‘ Appcar throughivut the session and scrve to clarify and
explain a procedure, provide backqround intformation, dand

suggest optiuns.

BEST COPY AVAILABLE

io
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Session 1; Day 1

SHARING PERCEPTIONS OF THE TRAINING PROGRAM: AN 1CU-BREAKER
Total Time: 1 hour. 15 winutes
pbjectives: * To get to know one anctuer and tc encourage

+ To set the climate for active participation
during the training progran

Resources: Attac:ment 1-A, “"Codt of Ariis"
Materials: - Pens or pencils.
Procedures :

. Trainer Notes _. _

This act1v1ty is 0951gnod to help 15 or fewer participants

“become better acquainted. 1f the group is larger and there

'is a need for learning names, a "name game" should be played

first. One game that hac been successfully used is as

follows: :

* Trainer begins by giving his/her name preceded or followed;
by a word which A~

deccrilbes how the trainer in fecling at that moment, and

begins with the same 7irst letter of his/her name (for
cxample, “"Mike Mot1v&ted or “dancy Nervous").

>
K4

Moving clockwise arOund the room, each perticipant then
takes a turn at repeating all the preced1nj names and de-
ccribers and adds his/her name to the growing list.

“ The game ends when all participants have added their rames
and have tried to repeat the list.

Step 1. (5 minutes)
D1str1butP copies of Attachment 1-A; “Coat of
Ariis" and explain the exercise:

__ Trainer Notes S

* pr1an1that the object of the exercise is to draw a symbolic/
"coat of arms" which will help us begin to get acqua1nted or
find out something new about each other.

* Explain that t
in each of the
answers one of

éﬁpart1c1panta will d.aw,a symbol or picture
co EFéSﬁbhdihg Spaces on the ccat of arms that
a




Session 1; Day 1
Page 2

Step 2. {15 minutes)

Referring to the list in the Trainer Notes below,

read each guesticn in order,; allowing time for

people tc draw their symbol tefore moving to the
next quest1on

.. ... Trainer Notes ___

* Siggested questions:

< How do yéu feel 'right now?

* YWhat were you doing a week agc today? ‘\

- What do you hope to get out of this tréi%ﬁ@g?
_ dhat can you offer this training? |

* Draw your own “"ccat of arms" while the group does theirs.

Step 3: (5 minutes)
After everyone has finished drawing his/her coat of
arms; share your coat of arms by explaining the

meaning of each c¢f your four drawings:

Trainer Notes . )

Encourage an open climate by-explaining your draW1ngf in a
relaiéd and humorous manncr. Also, make your presentation brief
to set the pace of the activity.

'Step 4, (30-45 minutes)

Have each participant explain the Pean1ng of his/her
coat of arms.

5 (5 m1nutes) o

1 ot the drawings haJe been presented,
ite a bricf discussion of scme of the
rities and diffcrences which seem to exist
group:

D) fy-—y




Attachment 1-A

COAT OF ARMS




Session 2, Day 1

ASSESSING GROUP RESOURCES

Total Time: 1 hour, 30 minutes

objectives: + To identify the skills, kncwledge, and experience
bfrn%rticipants and trainers
x+ To discuss ways in which the group's skills and

knowledge can be used in this program

Materials: Newsprint and felt-tip pens.

Procedures: Step 1: (5 minutes) ,

Reviey the objectives and procedures for the session:

Step 2. (5 minutes)

Ask the participants to briefly discuss the value of
a group resource assessment.

Trainer Notes

Draw oh,the,péfiiﬁipéﬁtS',éxpériénces in working with a variety
of people in small-scale development projects:

Step 3 (10 minutes) , ,
Have the group brainstorm a list of interview

questions which could help assess the participants’

skills, knowledge and experience.

Trainer Notes

* To provide focus during the brainstorm, po

P | . o e . - - 3,
to be included in the interview: skills;

* The resulting questions should be consolidated or pared down

<o that the 1ist does not exceed 4-5 open-ended gquestions that

will stimulate conversation.
* 1In this session, the emphasis is not only on those skills;
etc. which relate directly to charcoal-making, but on any
resources one might have which would help the group.

Step 4. (5 minutes)
Post and explain the interview format.

Trainer Notes _ -

The Interview Format

p 1 {5 minutes) o S S
Find someone in the group whom you don't know well and move
to a comfortable location. :

o 2 (30 minutes/15 minutes per person) . T
Interview one another using the 1ist of questions as guide-
lines r

. Jot down brief notes _as conversation_proceeds.

in 4" g Continued
E 3 o




Session 2; Day 1
Page 2
o o Trainer Notes/Continued

Step 3 (10 minutes)
On 3 clean sheet of paper, write legibly and in paraqgraph
form the information you have gathered from your partner.

Step 4 (5 minutes) I
Share the interview sheets With your partner and make any
modifications or additions.

Step 5 {10 minutes) - o S
Post the sheets on the wall and walk around the room
scanning the other inFerview reports.

* If the training group is a small one, an option to the
written reports would be to have the pairs interview each
other, reconvene the groups, and ask each participant to
describe his/her partner.

Step 5. (60 m1nutes)

procedure.

Step 6. (5 m1nutes)

Reconvene the grcup and facilitate a short discussion

of the participants' overall. impressions of the

resources that exist w1th1n the group.

Tra1ner Notes - -

skills which are particularly useful/necessary to the process
of making charcoal.

During the discussion, p01rt ot a number of the 1dent1f1ed




Session 3; Day 1

DEFINING EXPECTATIONS OF THE TRAINING PROGRAM

Total Time: 1 hour, 15 minutes

%* |

Objectives: Jo review the schedule and conient of the program

To define and clarify expectations that the

participants have of the training program

*|

*|

To compare and contrast individual expec.ations

with those of the program.

*|

Resources: ‘“Training Philosophy and Methodology," pp. i-1i,
1 ,

in
from Introduction to the Manual.

*

“Conducting the Training," pp. ifi-iv, from

Introduction to the Manual.

* Training Schedule
Materials: Newsprint and felt-tip pens.

Procedures: Step 1. (5 minutes) o
Briefly outline the session's objectives ard activities.

Step 2. (20 minutes)
Distribute copies of the three resour
6;Ftitibéﬁts,réad them carefully, the

e

310

_ Have the
k for

e

questions; clarifications, or discussio

b N TR

Explain that the "Training Philosophy and Methodology" and . |
"Conducting the Training" provide an orientation to the overall
program goals and design, while the Training Schedule presents

a day-by-day descripticn of training:

Step 3. (15 minutes) . - f
Have the participants form small groups and discuss

their expectations of the program. Ask each group
to list on newsprint and post their three most

important expectations.

o : _ Trainer Notes .
S - - S E
As they develop their lists, participants should be encour-

%* |

aged to consider their needs and desires, as well as con-

straints in scheduling and programming.

* 1f the training group is small, you may wish to remain

together and make a master 1ist of participants' expecta-




Step 4. (25 minutes)
Reconvene the large group and review each expectat1on
for clarity; urnderstanding; and feaS1b111ty.

Trainer Notes

* Jdentify which expectations will be met directly, those that
will be tauched upon; those which could be addressed with
some schedule changes; and those; given the practical limi-
tations of the program; which may not be met. Identify

resources which trainees can use to meet their own needs.

* Wherever possible, point out specific sessions in the
Training Schedule which deal directly with the group's
expectations.

Step 5. (16 m1nutes)

Coriclude the session by facilitating a discussion

centered around the following questions:

* Were any of your expectations changed by
this activity?

* Is there anything that you have heard about the
tFéiﬁiﬁg ﬁFégFaﬁ that has not been discussed?
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Session 4; Day 1

INTROOUCTION TO THE CARBONIZATION PROCESS

Total Time: 2 hours
Objectives: * To discuss basic fire safety proceduwres
* To identify the components of an acceptable
kiln site

* To practice sensory analysis of the carbon12at10n N
process ™

* To examine and disassemble a sample kiln

* To examine and compare types of charcoal

Resources: * Attachment 4-A: “Sensory Analysis Guidance Sheet"
* Attachment 4=B: "The Carbonization Process”
-* Attachment 4-C: “Sample Comparison of Charcoal

and Brands"

Materials: Pencils or pens, sample miniatire kiln, assorted
samples of charcoal, newsprint and felt-tip pen,
3 or 4 large forks and spoons.

Trainer Notes

* This session requires considerable preparation time. It will

be necessary to set up a functioning miniature kiln in

- advance, such that it will be ready to puall during this

session. .A traditional, rectangular kiln is recommended for
this activity. .

*|

The kiln site needs to be prepared such that the necessary

fire prevention measures are in effect {i.e.; clearing the_

site of all grass and brush, setting up a Fire line, etc. )

* The assortment of charcoal samples used in this se5510n
should be selected on the baS]S of varylng wood species and
should include a few sample brands.

_ ] I S
Procedures: Step 1. (5 minutes) '

Explain the session obfectives and briefly outline
the procedures.

Step 2. (10 m{nutes)

Br1ef1y exp1a1n fire safety procedures on and

around the kiln site.
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Trainer Notes

Mention the following points during your explanation:

the importance of clearing an ares of grass and
brush .

- the construction of a protective fire line

- the importance of continually monitoring kilns as they burn

Encourage discussion and questions "from among the partici-

ep 3. (10 minutes) . o

istribute Attachment 4-A, "“Sensory Analysis_
jdance Sheet;" and ask participants to complete
ction A

Trainer Notes

*

that this inijtial recording of observations is
to familiarize participants with their surroundings
them begin to sharpen their observation skills.

Menti
desi
and

n_
1ed
1p

T |-
.30 |

_sections of the “Sensory Analysis
Guidance Sheet", particip nts should write down their obser-
vations by concentrating on each of the five senses

Explain that in completing
d

identified in the left hand column of the page.

Step 4. (10 minutes) o o
Have participants share and discuss their
obsarvations: ~

Trainer Notes — .

The following list includes some of the most important obser=
vations to be discussed:

- season of the year _ - proximity of labor supply

- sjze-of kiTn sfte area - nearby activities that may
' _ . be disturbed by charcoal
- slope of the land making :

- proximity of wood supply - wind direction
charcoal
For each key observation mentioned, stimulate discussion by

asking participants to explain_its importance as a factor in
choosing an acceptable kiln site. :

-




Session 4, Day
Page

(RN

o

Ask participants to begin to examine the sample
miniature kiln by completing Section B of the
“"Sensory Analysis Guidance Sheet."

Step 5. (10 minutes)

- Trainer Notes

Y

Mention that in making charcoal, ihe use of the senses is the

most common method for gauging the progression of the carboni-
zation ‘reaction. Observation skills through the use of the
five senses (i.e.; smell; -touch, sight; taste, and hearing)

should be sharpened through continual practice.

Step 6. (10 minutes) o N
Have participants share and discuss their
observations:

Trainer Notes e

1lowing list includes some of the most important
ations which should be discussed:

cracking or popping sounds

amount of smoke

- color of the smoke S B
; : - the presence of condensates
- kiln size I : : :
o ) - temperature of kiln and smoke
- kiln shape L : ;
o S - signs of moisture and
- materials of which the condensation
kiln is made
* For each key observation mentioned; stimulate discussion by

asking participants to explain_ what it might indicate
regarding the design of the kiln and/or the carbonization

process going on inside. .
- L - — _

‘Step 7. (15 minutes)
Ask participants to carefully and slowly disassemble
the kiln and record their observations in Section €

of the "Sensory Analysis Guidance Sheet:."

Trainer Notes _

nd spoons to be used as tools in

[-TH

* pistribute the large forks
pulling the kiln.

IQul
5101

* The participants shoul
kiln in their own fash

s
danger of fire or pers

e encouraged to disassemble the
as long as there is no excessive
injury.

b
n
a

o=
p—

*  The fgchéféfﬁiﬁéfﬁ@ﬁiéiti is on sharpening the use of the
senses, not necessarily on demonstrating the proper kiln

pulling technique:
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Step 8. (15 minutes)
Have participants share and d1scuss their observations:

Trainer Notes ) ' )

* Ask participants to point out similarities and differences
among their observations at this point and those that they
had prior to disassembling the k1ln z

*  For each key observation méhtibhéd; stimulate discussion by
asking participants to explain what it might indicate
regarding the design of the kiln; the carbon1zat1on process;
and the type of charcoal found inside.

9. (10 minutes) .
r1bute ahd exp]a1n Attachment 4-B, "The

U'ﬂ-'c;

Trainer Notes - — ' _

* Explain that this Attachment provides a brief overview of
the carbonization process and is meant to serve as a
techn1ca] summary of the concepts d1scussed up to this
point. :

*
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Step 10. (5 m1nutesi o

Pistribute samples of different types of charcoal
and brands to each participant and ask them to -

-~ examineg and compare them using their sensory

d perceptions.

Step 11. (15 minutes) :
Distribute Attachment 4-C, "“Sample Comparison of

Charcoal and Brands" and have participants discuss
their observations.

o ~_______ Trainer Notes —

Some of the most important observations which should be

discussed 1nc]ude

*|

i

differe weight

charcoal and br

- differences Bet@e
a

moisture content

i

- color , S : S
fracturing characteristics
Continued _- —
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-

— Trainer Notes/Continued

ulate discussion by

* |

For each key observation mentio
ght indicate

ne
asking participants to explain wha
regarding the type of wood used; tbgifg[bonlzat1on process
involved, the type kiln used, the potential uses for the

charcoal; and its relative eff1c19nry

Step 12. {5 minutes)

Conclude the session by rev1ew1ng the obJec*1ves
and asking part1c1pants to summarize ways in
which the senses play a role in charcoal mak1ng.

~-12- L

23




Attachment 4- A

¢!

a0

ERIC

Full Tt Provided by ERIC.

SENSORY ANALYSIS GUIDANCE SHEET

SENSE
SIBIELT

Section A:
~ KILN SITE
— [Surrosndings)

Section B:

- FUNCTTONING SAMPLE
~ (LN {Undisturbed)

CSection O
JISASSEMSLED KILN

sight
Location
Size.

Heiring

Sqigll

&

Textire
Moisture
Temperature
Density

- 13-
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: . : | _ Attachment 4-B

THE_ CARSONLZATION PROCESS

Elements of the Combustion Phase

Va cool éﬁéké
' >
wood Wood is quite cool, but when,
being water vapor condenses it gives
preheated jts heat to the wood.
hot gases
. {(containing much
water vapor)
burnin surface at '
woﬁd g high temperature
-much air
Temperature: ambient to 600°
Products: carbon dioxide,
i water

Elements of the Dehydration Phase

= cocl smoke A
{mostly water)

wood y
gg%“? /Wood is at least 100°C. Hot
ceny-_ gases cause water to. evaporate

dfatEd freely by giving their heat

to wood.

Hot gases produced by some
continuing combustion.

Temperature: 100-120°
Products: water

TS

EBiQ‘ | - . 28 —




Attachment 4-B .
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Elemcits of the Exothermic Phase

hot smcke -

Wood is between 270-600°C.
Destructive distillation
is taking place.

byproducts

Air reacts (circles) with
byproducts evolved else-
where, giving heat.

to the wood, thereby pro-__ |
ducing even more byproducts.

acetic
acid,; water,
methyl aleo-|
hol, tar,
carbon

mcnoxide;
methane,
hydrogen, N
nitrogan , other ~

air byproducts

Elements of the Cooling Prccess

S ckarcoal coo
600 to ambient t




Attachment 4-C

" SAMPLE COMPARISON
’ T I
CHARCOAL AND BRANDS

CHARCOAL QUALITY NOT CHARCOAL

Drier Moisture Wetter
Lighter Density Heavier

lack Color Not quite black

i

Smoother Texture Rougher

Brittle (weaker) Strength Resilient (stronger)
Alfmost none : Odor Definite,; pungent
Apparently none : Coating Apparently on surface

High-pitched resonance Sound Lower-pitched resonance
(metallic ringing) : ("clunking")
Smoother : Fracture Rougher
Even texture; Surface of Uneven texture from
often shiny break place to_place,
usually dull

Black through to color Gradations in color

Setter Cleanness Worse
More visible Growth rings Less visible

More open . Pores More filled




Session 5; Day 1

ASSESSING AVQILABkE WOCD RLCSOURCES

Total Tiiie: 2 hours .

Objectives: * To identify locally available tree species

* To discuss the characteristics of charcoal

produced from local species

the training program

Materials: Machetes, approx; 15 - 20 buckets or baskets (20 liter

capacity), saws and pruning shears (if available).

Trainer Notes

session should be held at the kiln construction site.

*
—
= ol
-t
(720

nsiderable preparat1on will be necessary for this session.
It will be necessary to 1nvest1gate the forests surrounding
the kiln site and lay out a trail along which a supply of dry,
green and rotten wood is available for cutting. The trail

es. It
at the kiln

*
o
101

should be short enough to be walked in 5-10 minute
s

should be circular; such that it begins and end
site.

It is recommended that you invite a local villager to par-

*#1

ticipate in this session by helping to identify local tree

species; their common names, and their uses {see Step 2).

Procediures: Step 1. (5 minutes)

Explain the session objectives and br1ef1y review
the procedures.

Step 2. (20 minutes)

Invite the participants on a tour of the forest area

surrounding the kiln._ construction site along a
pre-established trail and begin identifying local
tree species.

Trainer Notes —

* As you are walking, ask participants to point
common, local tree speciés. Stimulate di

the following quest1ons

ug examples of
ion by ask1ng

wniQ

_ \WKat are ‘the distinguishing characteristics of this species?
- What is its common name?

- Is it a common variety in your W6Fk5ité?

- What are the most common uses of this species in your

worksite? .
. : . Continued

-17-
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Session 5, Day 1
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Trainer Notcs, Continued

»

In discussing the distinguishing characteristics of each
species, be sure to emphasize the importance of leaf
patterns; bark; and seeds in classifying trees.

* Also, during the tour, be sure to point out any parti-

cularly accessible sources of wood to be gathered
during the next activity:

* End the tour by returning to the kiln construction site.

) Step 3. (10 minutes) -
Explain the guidelines and procedures for the wood
gathering activity.

Trainer Notes o
* Explain that the wood gathered during this actiVity will be
used in the kiln construction activities on Days_ 2, 3 and 4
of the program. Point out that participants will be making
charcoal from a variety of types of wood; therefore, it will
be important to gather more than one k1nd
* Mention that, since participants will be working with
miniature kilns all the wood that is gathered should range
in sizes up:- to two centimeters in diameter.

* Explain that wood should be cut into manageable lengths and

carried or dragged back to the kiln construction S1te
Step 4. (10 minutes) o
Explain the specific quantities, varieties; and
types of wood that should be gathered and ask
participants to determine the most effective
method of collecting it in the time available:

Trainer Notes o _
* Explain that the training program will require the following:

= 8 buckets (20 1.) of 4 varieties of dry wood
- 4 buckets (20 1.) of 2 varieties of green wood
- 2 buckets (20 1.) of any variety of rotten wood

Step 5. (20 minutes)
Distribute machetes; saws; and pruning shears to
each §roup, and have them proceed with the wood
gathering:

-18-
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Trainer Notes

%

Before he groups d1sperse,r1dent1fy a member of each qroup

that is familiar with the use of the tools and ask him/her
to demonstrate their proper use:

As the groups are working, provide suggestions and guidance
as needed:

Step 6. (15 minutes) , ,
When all the wood is gatherec; have the groups
begin to cut it into the proper lengths.

Trainer MNotes

Demonstrate the proper length by ciutting a few pieces in
lengths of between 30 and 35 centimeters.

This work should be done in the shade with groups sitting
or kneeling in a circle within easy listening distance of
one another.

Step 7. (15 minutes) o
Hsve a representative from each group explain the

1
type of wood with which they are working and discuss

its potential for use in charcoal making:

Trainer Notes o

Ask the groups to remain at their work_ S1tes, but to stop
cutting wood dur1ng this discussion. The noise of the saws
and the movement can be distracting and would inhibit conver-

sation.

étimuiaté discussion and diaioque among the participants by

- What is the relative dens1ty of the wood that you are
Cuttlng?

- What effects, if any, might the wood's density have in

determining the kind of charcoal it would produce?

- How is this wood most commonly used in your work site?

Co you think that people would use it for making charcoal?

Step 8. (90 m1nutes)

activity.

~19..




Trainer Notes

* |

Encourage the groups to continue to informally discuss wood
species that are common in their work sites and their

potential for uUse in making charcoal.

As groups finish, distribute the storage buckets and explain
that it is important to keep all the different types of wood
in separate buckets. Egch bucket should be labelled (i.e.,

oak, dry; or Gmelina, green, etc.), for ease of reference

later in the program. Green wood should be sealed and pro-

tected from the air to prevent drying.

Step 9. (5 minutes)

Conclude by briefly reviewing the session and
explaining that fuelwood use and management will
be discussed in more detail in Session 7,

"Wood Resource Management” on Day 2:

20 gp



Session 6, Day 1

FIRE AND F00D: THE DYNAMICS OF TRADITIONAL COOKING

Total fimé: 2 hours ' ’

Objectives: * To prepare a meal using tradition ' methods

* To compare the use of firewood and cliarcial
in meal preparation

* To define and discuss the principles of leat transfer
Resources: * Attachmert 6=A, "Traditional Looking Discussion
Ques*tions”

* Attachment 6-B, "Fundamental Means of Héat Trancfer"

Materials: Pens or pencils; assorted traditional pots and

utensils for cooking and eating, a traditional
cha*coal couker, all necessary 1ngred1entg
for a traditional meal; machetes; a supply of

charcoal, a supply of flrewood k1n011ng, matches:

Trainer Notes

* This session will require considerable. preparat1on. It
involves preparing a meal using traditional methods of
cooking:. Every effort should be made to have all the neces-
sary materials ready in advance. This will save time
involved in meal preparation and help to focus. *he act1v1ty
on issues involved in comparing the relative efficiency of
chirccal and firewood and on the princigles of heat transfer.

* The fol!lowing preparations shculd be made for Step 3:
- X traditional charcoal cooker should be set up. The

cooker chould be selected frcm among var1et1es that are

used in the country where the ii:ining is being provided:

Ac an opt on, an 1mproved variety of charcoal cooker may
also be included.

@17 fuel for the charcoal cooker should be available in

- Anm
close sroximity to the cooking area:

- Sufficient firewcod and the materials and tools necessary
for building and maintaining a_ traditional open fire should
be positioned near the charcoal cooker.

_ 1he entire cook1ng area shou]d bec cleared of brush as a

fire contrcl precaution. :

+ The following preparations should be made for Steps 4 and 5:

- Develop a meal plan consisting of two basic dishes selected
¢n thie basis of traditivnal acceptability, ease of preparz-
1iGi, and nutritional value. Preparation of each dish

R Continued

r.
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Trainer Notes/Continued - 7

should essentially consist of boiling or frying. Try to

do all the necescary mixing, chopping, etc. in advance;

- Select pots and utensils that are used traditionally in

the country where the training is being provided.

- A1l pots, utensils, and ingredients should be set up

within close proximity of the cooking area.

* An option to the meal preparation is to have the partici-
pants prepare a hot beverage such as tea or coffee using
the open fire and charcoal cooker:

Step 1. (5 minutes) S
Present the objectives and briefly outline the
session procedures.

Step 2. (5 minutes) -
Distribute and explain Attachment 6-A; "Tradi-

tional Cooking Discussion Juestions."

Wi

Trainer Notes o

Explain that the questions are designed to provide a focus
during the cooking acitivy. Encourage participants to discuss

among themselves some of the issues raised by the questions as
they are preparing their meal.

Step 3. (15 minutes)
Have the participants form two groups and prepare
two types of traditional cooking fires.

— rTrainer Notes S —

*

Ask one group to prepare a traditional open fire using rocks
to suppurt the pots and firewood. : ‘
* Have the other groups prepare a charcoal fire using the tra-

ditional charcoal cooker.

* Identify those individuals in each group that have had
experience with traditional methods of cooking and ask them
to assist others in starting the fires.

d
r

Step 4. (10 minutes) |
Reconvene the groups and explain the procedures for

preparing the meal:

-22-
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Trainer Notes __ __ __ .

* Point out available pots, utensils, and ingredients for the
meal;

* Explain that the meal will consist of two basic dishes
selected on the basis of their traditional acceptability;
ease of preparation; and combined nutritional value. Each
work group will prepare one dish using the fire that they

have built;

Step 5. (30 m1nutes)
Have the participants form their work groups and

prepare the meal.

Trainer Notes

* ldentify those individuals in each group that have had
. experience in preparing similar dishes and ask them to
assist others.

* (Circulate among the groups and provide assistance and
suggestions when needed.

* Throughout the activity, stimulate discussion by calling
participants' attention to relevant points from the Tist
of "Discussion Questions."

Step 6. (20 minutes)

Have supper:

Trainer Notes

dISCUSS and share the1r exper1ences with the fires.

Step 7. (15 minutes) -

Reconvene the groups. Distribute Attachment 6-B,
"Fundamental Medans of Heat Transfer" and discuss

the three types of heat transfer.

.~ Trainer Notes

Ask the participants to define radiation; conduction; and
convection.

* |

* Lncourage participants to refer to their Discussion Questions

and illustrate their definitions with examples from their

experience with the traditional cooking activity. Ask for
examples of where radiant, conductive,; and convective heat

transfers occurred during the meal preparation:

* Briefly discuss ways of slowing down unwanted heat transfer.

o - T
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Step 8: {15 minutes)

Have the participants compare the charcoal cooker
with the open fire in terms of efficiency and ease
of preparation.

Trainer Notes

* Stimulate the discussion by asking the following questions:
- Which fire seemed to use more fuel? Why?

- Which fire was easiest to manage and maintain? Why?

* Encourage participants to refer to the "Discussion Questions"”

and 1]1ustrate the1r responses. w1th examplés from their

Step 9. (5 m1nutes)

plexities involved in determ1n1ng the re]at1ve

efficiency of charcoal and firewood will be

discussed in more deta in Session 8; "The
-n

il
Problem of Fuelwood Scarcity.

Trainer Notes __ .

* Before dispersing; ask participants to clean up the work
area and thoroughly extinguish all fires.




Attachment 6.A

TRADITIONAL COOKING DISCUSSION QUESTIONS

esiqgn

What are the major design features
cooker {(i.e.; draft system; smoke c
chimneys,; construction material,; etc.

f yo
ntrol; baffles, flues,
)?

0
0

Starting the Fire

What problems did you encounter in starting the fire?
How long did it take for your fire to heat up?

Was there much smoke?

- ing the r1ea1

How often did you need to add fuel?

Did the fire stay 1it?
bid the pots fit well over the fire?

Once heated, did the dishes hold their heat?

Was there much smoke?

After the Meal

Nas your fuel source easy to handle?
Was there much work involved in preparing the fuel for use?
How long did your firenold its heat after the meal was prepared?

How much fuel did you use?
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FUNDAMENTAL MEANS OF HEAT TRANSFER
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CORVECTION

115 POSSIBLE |
THAT ALL THREE
~HAY OECUR AT ONCE:
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sion 7, Day 2

WOOD RESOURCE MANAGEMENT

Total Time: 2 hours
Objectives: * To list and discuss possible wood sources for
carbonization

To discuss principles of .wood resource management

*

* To describe how wood sources can be utilized for
making charcoal
Resources: * Attachment 7-A, "Fuelwood Production in Traditional
Farming Systems"
* Attachment 7-B, "Why is it so Difficult to Grow
Fue lwood?" .
* Attachment 7-C, “Definitions of Major Wood Sources"
Materials: Newsprint and felt- tlp pens

o : . Trainer Notes

* Prior to this session, prepare on newsprint the following
three-column, chart outline:

wbgdAseureegwmguggygeggigshaéséaL@Uf4_$otential Use

- . _

Procedures : Step 1. (5 minutes)
gxp1a1n the objectives and br1ef1y outline the
session procedures.

Step 2. (15 minutes)

Post the chart outline and have the part1c1pants
bra1nst0rm a list of possible wood sources for use

in making chzicoal

Trainer Notes

; * Record their responses in the left-hand column of the chart:

*  Spme maJor sources which could be listed include:

Cont1nqgg>




Session 7, Day 2

Page 2
Trainer Notes/Cont1hUéd o
- plantations - natural forests
- woodlots = d9ricultural fallow
- mill scrap -~ land use conversion
- 1ogg1ng waste - agro-forestry .
Step 3. (30 minutes) - T
Distribute Attachment 7-A, "Fuelwood Prodictiocn in
Traditional Farming Systems," Attachment 7-B, "Why
is it so Difficult to Grow Fue]wood?", and Attathméht
7-C, "Definitions of Major Wood Sources" and allow

time for reading.

Step 4. (20 minutes)

Ask the participants to identify and discuss some
of the major difficulties involvediin the-minagement
of each of the wood sources listed. g

... Trainer Notes o

*

*

Stress the importance of citing éiambiés based on their
experiences at their work sites and/or based on the issues and
examples in the reading material.

§timuiate d1scuss1on and the shar1ng of perso.a] experiences

- How are wood resources managed at your work site?

- What are some of the cuiturai and economic factors which

- What 7poss1b111t1es exist at your work site for better

utilization of ava1lab1e wood resources7 (i.e., Sa1vage

cperations; agro-forestry, etc.)

- What can you do to help peop]e manage, thelr wood resources”
/ o

Step 5. (15 m1nutes) /
Ask participants to 1dent1fy and discuss the types
of charcoal which could be.produced from each of the

sources listed. .

Trainer N6té§

*

*1

during the wood gathering activity:

List their responses in the m1dd1e column of the posted
newsprint. -

Stimulate discussion by remind ﬁé participants of the rela-

i
tionship between wood density ing”charcoa1 density discussed

Ask part1C1pants to explain the effects of kiln design on

the type of charcoal produced*

28 } S —
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Page 3

Step 6. (15 minutes)

For each type of charcoal listed, have participants
determine whether it would be best for home or
industrial use.

.. Trainer Notes - -

* |

Record their responses in the third column of the posted
newsprint. N

St1mu1ate responses and discussion by 1dent1fy1ng ideal

characteristics of home and industrial use charcoal:

Step 7. (20 minutes)

Using the completed chart as a reference, ask
part1c1pants to give specific examples of how wood
sources available at their work sites may be

utilized in making charcoal:

229
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FUEtWOOB PRODUCTION IN TRADITIONAE FARMING SYSTEMS
B. Ben Salem and Tran van Nao

B: Ben Salem and Tran van Nao are members of the FAO
Forestry Department. This art1cle is taken from a

on New snd Renewable Sources of Energy, Nairobi;
August; 1981;

The h1story of fuelwood in the developing world illustrates

the dependence of rural communities on forests and trees. Cver
t

ime, there has been a build-up of fuelwood ahortages,,W1th new

problems cont1nually ar1s1ng for rural people in-meeting their

daily fuelwood requ1rements.' At the same time, environments, under

conditions of scarcity, have deteriorated. Should these trends

continue, in certain parts of the.world the very survival of popu-

lYations will be in jeopardy.

The reasons for the existence of this situation are well

documented:. Growing population pressure has usually been recognized

as the most 1mportant single factcr. But whatever the relationship

between the trend in human population and increasing fuelwood shortages

and environmental deterioration; it must be noted that the relation-
ships among rural forestry, traditional farming activity and the role

and potential of rural forestry have for a long time been neglected or
ighéiéd Nét on]y could forestry prov1de suff1c1ent fuel and_other

and to stopping or rever51ng the 1mpover1shment of the rura] environ-
ment as a whole, ’

Traditional Féfﬁiﬁg

areas that are under the most agricultural pressure:. These include
all . thé arid éﬁd Sém1ié?1d regions under trop1cal subtrop1ca1 and
population dens1ty ] The most important features of these areas are
thP,vu]UErdb]11ty of the wood resources and the risk involved in
exploiting them becuase of soil fragility and climatic fliuctuations.
For both economic and- social reasons, the only ava1lable energy ,
source for the rural, and part of the urban, populations is organic
material, especially wood and charcoal.

- Traditional farming systems have often succeeeded in integrating
activities and in providing a reliable and sustained supply of wood
for local needs: A brief description of some of the traditional
farming systems illustrates the potential eff1c1enCy of rural
forestry in a wide range of environments,; ranging from the humid to
the arid regions.
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Traditional Home Gardens

Throughout Southesast Asia (Malaysia, Igaoﬁeéié, Sri Lanka; -

Viet Nam;, Thailand}, on fertile lowlands with hi gh rainfall, tradi-

tional home gardens are of fundamental importance in feed1ng whole

populat1ons. In this system, the multi-layered vegetat1on of the

tropics is formed of trees useful to man in providing year-=round

fruit, food, fodder and fuelwood:

FUéinbd is obtained from pruning,; from bamboo and Sefban1a

ﬁbdd and from cocanut leaves and shells. For a family of five
persons; fuelwood requirements can be met by 51xrcoconut palms rwiore
than five years old. The traditional home gardens have helped to

maintain soil fertility and to prov1de a reliable source of fuel-=

wood. It has been reported that in East Java; 63 percent of all
fuelwood was obtained from farmyards; and that in centeral Java,

49 to 81 percent of all fuelwood came_ from home gardens. The
production in one watershed in.central Java was estimated at between
7 and 9 m3/ha/year

The Combretum-Rice System

In Southeast ASia; in areas with an annual rainfall varying
from 1,500 to 2,000 mm over five to six months; thé Combretum-rice
system is common. _Farming activities consist mainly of rice cropping;

which is dOhe in the rainy Season; but trees have always been p]anted
in conjunction with rice prodiction. Rice fields are demarcated.
the form of squares of 1 hectare each by small dikes which are p]anted
with two rows of Combretum quadrangular. Somet1mes Ca]ophy]]um

1hsophy11um is p]anted on 1arge dikes to produce seeds from wh1ch
0il is extracted and used for lighting. Combretum is managed under

a coppice system with a rotation of five to six years. This means

that each year farmerchut between one f1fth and one sixth of the

total 1ength of their dikes. Fuelwood product‘on from the first

cutting is estimated at between 0.6 and 1.0 m3iper 400 linear metres

per year. In the second and third rotat1ons, this production may
double:

Bush-Tallow Systems S

; These are adaptations of the shifting cultivation which occurs
extensively in Africa; Asia and Latin America among subsistence
farmers to reconstitute soil fertility and to supply rural people
with fuelwood; fodder and minor forest products. A number of bush-
fallow systems are of particular interest.

The gum arablc tree-fallow system Has 1ong been used in
regenerat1ng soil fertility over large areas, particularly in_ _
Kordofan and Darfur provinces and parts of the Bliue Nile and Kanala
provinces in the Sudan. In this system, crops are grown and gum
is produced in a well=defined rotation.

~In %urd1§t§gfgnq7]qftbe”Zagrgs mountains of Iran, the local
people use a system which 10?01?,§,Fh§ exploitation of natural scrub
and bush for fuel. After exploitation, the land is plowed and culti-
vated with barley: Then; after only one crop is harvested; it is
-31-
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left to fallow for three to five years to allow the natural vege-
tation to re-establish itself. Total fuelwood production from the
vegetated part may be estimated at 15 to 25 m3 for the fallow period
of about five years.
- 1n southern Iran, farmers practicing irrigated agriculture
deliberately plant crops of Tamarix spp. around their fields to
_—-protect vegetable crops. When the land is abandoned after the
well water becomes salty; they plant tamarisk trees to reduce soil
salinity before moving to another piece of land. This,in _addition
to fuelwood, produces sticks for their vegetable crops. After ]
three to four years,; the trees_are dug up and both roots and aer‘al
parts are useg for fuelwood. On the basis of 200 trees/ha. between
4,7 and 6,5 m¥ of fuelwood could ge collected after four years, in
addition to between 0.8 and 1.2 m 00

Lequme-Tree Food Crops

limiting factors to food crops. Dwellers in these zones encourage

the regeneration and growing of the trees to maintain soil fertility
and to produce fodder and fuelwood.

In Sri Lanka, Clyricida
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tea plantations. An appropriate pruning operation can yield a

limited amount of fuelwood each year. Although this yield may be
small on a hectare basis, the potential contribution is large in
view of the total area devoted to combination tea and pepper

plantations in the tropics:

Trees planted in shelterbelts and windbreaks to improve local
microclimates and to enhance the quantity and quality of crop ylelds
are used in the agriculture of many countries as environmentally
effective hedges. Apart from its effect on crop production, the
system also provides cash crops and a substantial amount of
fuelwood.

Other examples of rural forestry could also be cit

i
a variety of forestry practices and successful adaptat

1 to
meet fuelwood requirements. There are, however, a number of fea

which distinguish them from classical plantation forestry

fuelwood products in farming communities are from a varie

fet
ligneous material and come from a wide range of woody spec
e

ecological needs. Another important characteristic in fuelwood

production is the selection and planting of only those species

that provide food, fodder or income directly, or assist in _the ]

production and sustenance of these items by maintaining and improving

soil fertility. 1In the subsistence economies, fuelwood was often
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regarded in the past as a by-product of the efforts to produce

A third feature of farming communities is their relatively
low consumption of fuelwood. Subsistence farmers have traditicnally

kept their fuelwood requirements in harmony with their actual needs.
The practices described above suggest that under such conditions,
whers land is not scarce and where peasant commurities are able to
produce their own food and to integrate trees into their land-use
systems, immediate and long-term requirements for fuelwood can be
ensured. For a nuimber of decades, however; this system has been
undar increasing pressure from a number of separate and related
causes originating not so much in technical factors as in the land-
use system itself. Early attempts to improve subsistence agri-
cultural systems emphasized annual cash crops. The extensive culti-
vation required by such crops reduced the tree cover and exhausted
s0il fertility. Trees no longer improved soil fertility through _
Autrient recycling and humus supply; so commercial fertilizers had
to be used. Although they were partly successful; they increased
farmer dependence. Another factor was the intensification of live-
stock grazing without due regard to fodder production; which led to
greater pressure on available woody resources and to the shrinkage
of woody grazing grounds. '

~ With the advance of large rural settlements and the expansion_
of cities, fuelwood, which used to be a frce commodity, antered the

market and was traded not only for cooking and heating purposes bu
also for a variety of artisanal and industrial uses such as brick

and lime making, tanning, ceramics and pottery, brewing and food
additives. This resulted in a rapid decline of fuelwood resources:
Peasant communities found themselves with rising shortages which

forced them to search farther and farther afield in order to meet
their needs.

Potential and Limits of Riural Forestry

 The previous discussion strongly implies that rural forestry
is the most natural soluticn to the problem of fuel in the rural

areas; and that trees and forest vegetation can be integrated in
the traditional land-use system in a variety of wayc Finally, it
clearly demonstrates that such integration is not me.. ccincidence
but the result of wall=thought-out systems designed to improve sub=

sistence food production and to control land degradation.

: These conclusions have important policy implications in rela-
tion to fuelwood production. They suggest a need to re~examine
past plantation models, which have been based essentially on inter-
vention in the forest domain and in the so-called wastelands. A
concept of forastry is reguired which will spread across the whole

spectrum of land management: The agricultural sector, for instance,
ought to include forest trees. Here; their role would be to support

agricultural production, diversify income and control land degradation.
‘Between 2 and 5 percent 6?,égricuiturai71&6&7§§ﬁfﬁéﬁéﬁéﬁéd up

for tree plantations according to various tree-planting patterns

Wwithout any loss to agricultural production. This could have a
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great impact on the basic problems of food and land amelioration

while providing the necessary fuelwood in the rural sector.

, The iaplementation of this policy will require a program to
imprVéraﬁd]ﬁrijhtroducgithQitiﬁﬁé] forestry in agricultural
communitias. It will require the development of a number of

fechnical solutions associated with the integration of tree growing
and farming. It will also require that forestry that is now largely

production-oriented must become oriented as well to agricultural

improvement. Fuelwood and fodder production would then become the
two most important products: This would require a much more inti-
mate knowledge of the tree spacies best adapted to the region and

the people, but it would not eliminate the need for developing,

through genetic selection, fast-growing strains of local and exotic

species which are relatively unaffected by local pests, diseases
and biotic factors: Nor would it eliminate the need for developing

silvicultural systems adapted to different levels of rural produc-
tion systems. ' '

The Sccio=Economic Framework

Before we can expect any success in the implementation of such
a program, the previous socio-économic framework,; which has brought

sbout the over-exploitation of trees on agricultural lands, will
need to be fully understood. What will readily work in one region;.

for example, will not work in others. In some areas, trees and shrubs

could be introduced Withbut,Upsétting,thgflgga]7eébﬁbhy because of
large holdings or because of the existence of intensive agriculture.
In other areas, this would not be possible because land holdings are
too small and people are dependent on them for food: In uplands
with small farming communities, trees could not be introduced with=

out assistance to those now dependent on plant cover for part; if
not all, of their livelihood.

- If traditional forestry practices are to become an integral
part of rural planning, farmers will have to be the object of special

information campaigns and will have to be trained in tree planting

and management. This can be done either individually or collectively:
First of all, the political authorities will have to recognize that

all the time because of the combination of increasing population and
shortage of wood for man's most basic needs, especially fuel. :

this integration of forestry and agriculture is becoming more urgent

-3 4
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WHY IS IT SO PIFFIEULT TO GROW FUELWOOD?
Rayimond Noronha

Raymond Noronha is a sociologist on the
staff of the World Bank:

____For a large part of the world's population, wood is the main
source of energy for cooking, heating and all kinds of local

manufacturing. But the forests that produce this wood are under

increasingly heavy pressure. This gives impetus to the necessity
of looking to village woodlots as one of the most important means

of dealing with the wood=energy crisis.

ic assumptions should be made: first, that the tech-

Two bas
blishing woodlots are well known; second, that trees

niques of es

ot | =
Iy

serve a variety of human needs and are one of the cheapest sources
of energy. If there is no dispute about these assumptions; why is

it that village woodiots are not springing up all over_ the country-
side in the developing countries where they are so badly needed?

' The reasons are not technological, but social and political.

~ Examples of both successful and unsuccessful woodlot prografs
are few, and relatively recent: China, the Republic cof Korea, India

(Gujaret), Tanzania and Niger. However, all of these have been sub-
jected to intensive scrutiny.
China

__Over a period of 30 years, from 1949 to 1978, the forest area

of China increased by 72 million hectares, representing 12.7 percent
of the land area. The main cause of this increase was the mass
mobilization of rural communities. HNational targets were set and
then translated into specific goals for districts, brigades and
communities. The revolutionary spirit pervading the program, as in
all other Chinese programs; called for rebuilding and renewal. The
organization for this purpose already existed; the division of tasks

was prescribed uniformly throughout the nation and implemented by a
hierarchy of officials and cadres.

Republic of Korea

_. . The Korean example, which has been more highly touted than the
Chinese as a model for other developing countries,; seems more dramatic:
Until 1973, all efforts at controlling forest degradation had failed;
and seedlings planted by foresters were cut within six months of
planting. Since the villagers traditionally regarded forest lahd
as_a free source of fuelwood, the result was a loss of forests around
communities and the increasing use of leaves, grass, rice straw,
maize stover and other agricultural residues for fuel.
The Republic of Koirea embarked on a four-fold program in 1973
777777 involved the strengthening of the Forest Department, the ]
ing of the new Forest Law, and the launching of an extension and
c information campaign. This gave encouragement to the planting
e
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forest areas was enforced and a national reforestation scheme was

started to create fuelwood plantations in every village:

India (Gujarat)

B The story in Gujarat is slightly different. -By 1969, it was _
realized that the reserved State forest areas were dwindling through
constant incursions .by the rural population for their fuel,; fodder,
and building-pole needs. Further, the rural population was
increasingly compelled to use agricultural residues and dung for
fuel, thereby affecting agricultural returns. The two principles
used by the Forest Department in trying to reverse this trend were;

first, to provide a demunstration effect--to show people that trees
could be grown with profit and for comparatively quick returns; and

second, to conduct an extensive public information campaign:. In

implementing the former, the Government was induced to hand over
responsibility for road and canal sides to the Forest Department;
which planted trees there.

While the program of planting on government lands and encouraging
individual tree-planting could be described as a runaway success,
the village woodlot program is lagging: Starting in 1974, the Forest
Department decided to get village panchayats; or locally elected
bodies; involved in reforestation on village commons. The approach
differs significantly from that of the Republic of Korea. The
Department requests the village to set asidea portion of its lands
for reforestation and undertakes all the work of establishment,
maintenance and protection. These are now called "supervised” village
plantations. At harvest; the village receives half of the net sale
proceeds.

. In addition, there are self-help village plantations where the
Forest Department provides only free seedlings and technical
assistance. To date; there are only 2,500 supervised, and about 70

self-help village plantations; representing about 14 percent of the
villages in the State: Although Forest Department officials plan
to increase their efforts to convince more panchayats to undertake
community woodlot plantations,; it would appear that their efforts

will not be as successful as in the promotion of individual forestry.
Village woodlots in Tanzania have also not been entirely a

success. Ihe program,; however, is relatively recent, having begun

only in 1975. The organization and process of decision-making closely
parallel those of the Republic of Korea. The basic unit; in_an _
ujamaa village,; is the village assembly which elects a council and a

leader who is also 'the party secretary:. 1In addition to working

their own plots, villagers have to provide_communal labor. Program

formulation originates at the village level and then proceeds to

the ward, division, district and region. At the village level,
the village adviser, who is also the manager, is a government-

appointed official. This framework allows for planning and decision-
making directly at the village level. Although there is an inter-
linking of government and elected péié@hﬁél at ‘every level up to

the regional, together with provision for participation by the
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people, the village woodlot program has yet to achieve anything
; _achie

)
ke the success of the Korean and Chinese programs:

Tish 500 hectares

i
je
v

Even less of a success was the effort to es

ct: "As fast
e trees were plar ~village people
either pulled them out or allowed unccitrolled grazing to take

of village woodlots_ in Niger under a World Bank

oI -

as the trees were planted;" said one observer, e vi
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place." Of another village woodlot program in Niger, this one
funded by CIDA, it was said that "effective local participation in

reforestation has been throttled by an exclusive reliance...on a

community woodlot system jll=suited in the socio-political context

to serve as a vehicle for reforestation efforts:::"
<

Social Factors

What are the reasons for the successes and failures of the

programs described above? Are there any principles to be extracted
from them that can be usefully applied to future village woodlot _
projects; or is each case, as is sometimes suggested, unique, with

no possibility of relating the experiences of oene project to another?

First; the Korean village is homogenous; it is not segmented

by caste or tribal affiliations._ Though disparities in wealth
exist, they are not great. There is, therefore, a relative equality
among ail villagers.. Second, as in the Chinese program, there is

government commitment to the establishment of village plantations.
This commitment takes the form of budgetary assistance,; technical
expertise, public education and law enforcement._ It is not diffi-
cult; in these circumstances, to “convince" the landowner to part
with his forest land for a return of 10 percent of the proceeds
from growing trees. It is also not difficult to persuade the

villager to perform his share of community duties when failure to

do so would incur penalties enforceable by his village peers. Third,
the "Samaeul Udong" movement; which worked in other spheres of
village activity, was successfully integrated into the reforestation
movement. Fourth, the organizational format reaches down to the

village and provides a forum for expression, even though needs and
projects are finally determined at the country level:

.~ Gujarat presents an interesting contrast in that while individual
planting has expanded, village woodlots lag: Why is this so? _Based
on my recent visits there and_to Uttar Pradesh, I can try to offer
some reasons: First,; the Indian village, unlike the Korean; is

heterogeneous: There is a mosaic of casts which associate only on

nell.recognized traditional occasions such as temple festivals. On
a few other occasions, such as weddings, some castes do _act in

common, .but only within a traditionally defined role. There is no

tradition of communal action for such projects as growing trees.

In one.village where community woodlots did take hold, dynamic

leadership was responsible. A trusted panchayat chairman started .

by planting trees on his own land and then convinced the villagers -
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that they, too,; should have their own woodlot. Why did he decide
on a self-help schemeé rather than one in which the_Forest Department
would do everything for him? "Because," he said, "1 refuse toc pay
the Pepartment 50 percent of the profits for work on our land

which is; in any event an overpayment.” Where did he get funds,

since his panchayat was_poor? "People trust me. When I need «
money I approachrich villagers who give me anything I ask for."

o A second key factor for village woodlots is the availability
of land: There must be enough agricultural land for the local
community:. The village commons should be large enough so that
villagers do not feel that reserving land for forestry will affect
their other needs, particularly grazing. AlSo, the area set aside
should be large enough for the harvest to meet the needs of all .
villagers. The percentage of villages capable of satisfying all
of these conditions is small.

- Third, governmental support for the program is essential. In
Gujarat, while there is complete support for the forestry program,

support does not appear to be as wholehearted for the village com-

has made the transition from individual initiators to a flexible

organization that retains the spirit of the initiator with the addi-
tion of an extension network which reaches down to the village.

1
Sociologically,; it might be said to have made the transition from
charismatic leadership to bureaucracy. :
Fifth, labor for plantations and maintenance continues to be
a problem; since there is little available locally and most has to

be supplied by migrant tribes. Local workers are usually tied to
contractors or bound by social and economic ties to landowners who
are reluctant to free them during agricultural seasons {(when many

of the forestry operations are carried out):

all villagers wil share equally in the harvest if the village
panchayat decides to distribute the fuelwood. Even more likely, _
however, is that the harvest will be sold and the proceeds applied
to other priority needs determined by the panchayat. _In this sense,
village woodlots may fail to achieve their goal of alleviating the
villagers' fuelwcod needs and reducing their present dependence

upon agricultural residues and dung as fuel.

i

woodlots are similar to those of Gujarat. Tanzania is a nation
with tribal affiliations tkat hinder common action for a non-tradi-
tional activity like forestry.
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The complex land-tenure system in Tanzania prevents alloca-
tion of land for forestry. The aboliticn of freehold land in
1963 and the vesting of land in the State mean that the farmer sees
his holding as temporary: he is not convinced that he will reap
the benefits of tree crops eight to ten years after planting. At
the same time, villagers are unwillin aside nds whic

e

g to set aside lands which;
lieved to belong to certain

i
despite nationalization, are still b
groups and which are therefore utilized and inherited according to
traditional systems of tenure.

~ Another problem is that the villagers are willing to use only
hardwoods for fuel. They will not take wood from industrial planta-
tions because they believeit burns too guickly. Nor will they accept

charcoal from softwood, despite the fact that its effective caloric

value per un1f Weight is the same as that of hardwood,; the cost of

production identical, and the pr1ce only half that of hardwood
charcoal.

According to John Spears,; who is responsible for forestry at
,the N0rld 3ank, the reason Why the World Bank proaect in Niger failed:

“to achieve its target of establishing 500 hectares of village wood-

lots was because villagers "had not been involved in formulating

the project and because they perceived the village woodlot area as

a traditional ground.” But numerous other factors were involved.
Collective action was lacking: Self-help projects were generally
imposed by goverqmentfgff1§1a] without local participation._. Com-

munity schemes required interdependence and not everyone could be.

counted on to do his share of the work: The returns from community
woodlots were too small to encourage, participation._ There was_a

great deal of emigration during the agricultural off-season, placing

a burden on a few to maintain and protect village plantations. Few

villagers believed that wood would be distributed free at harvest;

they felt that the Government or some rich villagers would get a]]

the benefits. Since all the inputs were provided free of cost by

the Government; the villagers did not identify with the project;

moreover, the free provision of inputs reinforced their belief that
it was a government project of which they would not share the

benefits .

Effective Village Forestry

Government Commitment

1f afforestation programs are to succeed, there must first be

a commitment on the part of thée government. Th1s commitment must

be expressed in three ways: giving pr10r1ty to afforestation ;

budgetary support, and the provision of staff. Where any cf these
three is lacking,; afforestation programs falter:

There are maaor h1stor1cal and socio- po]1t1ca1 constraints

to making this commitment. Historically; the major emphasis of

governments has been on feeding their populations and,; where .
possible, developing a surplus for export: In pursu1t of thkis goal;
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they have consistently supported the settlement of people in
forested areas. There has been little attempt at conservation of
timber resources, largely because these were considered more than
adequate until the last two decades. :

Planning bodies that influence economic development in
developing countries are not staffed with foresters; they are.
flooded with economists, administrators, ,the,occas1onal,soCiologi5t
or anthropglogist, and agriculturists. In these discipliness;.

forestry plays a minor role because fuelwood, for instance, and

its use by the majority of the rural popu]at1gn,do,not enter into
national accounting systems since so little of it is bought. The
urban population, with which planners come into contact on a more

regular basis, uses charcoal, wood (which "mysteriously" appears
from the countryside), kerosene, gas and electricity.

~ Related to this is the official view of the role of a forestry
department in countries where this does, in factJ exist. The
forestry department has had to preserve the country's forest
resoUrces and to extract commercial species of timber. The
forester S main qua11f1cat1on was his knowledge of tree spec1es.

and some more affluent hunters. With 1ncreaS1ng populat1on and

the hunger for land, he has fought a losing battle to maintain his

domain. If there 1s to be change, therefore, forestry deparfments

must have enhanced status. Training should 1nc1ude courses in

practical soc1ology and extension techn1ques in an effort to

elimifate the idea that forestry is concerned only with the preser-

vation and reforestation of reserved forest areas.

To many_ governments of developing countr1es, the cry for invest-
ment in fueTwood resources is a step backward in the pursuit of
progress<” For generations now, developing countries have been told
that bigger is better; that electric central heating is more pro-
gressive than fuelwood stoves,; that diesels are better than coal-
fired railway engines,; and that cars are better than horse-drawn

carriages: p :
. s N

Transition

o

"The _spread of new ideas and methods is usually the result of
an individual, or a few individuals; trying out new ways of dealing
with familiar problens. It is understandable that the richer farmer
with more ]éﬁdfshbijﬂ,bé among the first to join,such,programs, )
Who else can afford the risks? Furthermore, he is often an bpihibﬁ

1eader in his milieu. But for a program to spread and atta1n nat1onai
d1wen51ons, a growing organ1zat]on,]sfneeded onef@hwch retainsg the
spirit of the initiators and yet reaches down to the lowest village
levels. ! :

This process of transition is one of the most difficult--for

rules can kill, It is a transition that has been felicitously

described as a learning process in three stages: 1learning to be

effective; learning to be eff1c1ent' and maturity through learning .

to expand.
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Involving People

Villagers have to understand a government s program before
they can be expected to involve themselves in it. What,; then,

does involving the people mean? There are four basic pr1nc1p1esi

an acceptance of the validity of local views; the incorporation

into organizational design of local part1C1pat1on in program formu-

lation and decision- making; explanation cf the program as a method
of solv1ng, or a]lev1at1ng, the problems of the community; and
obta1n1ng community consent to the program:

Understand:ng

To involve the people means that they must be understocd:
their percept1ons,7the1r priorities; their socio-cultural . frame-
work, their econom1c needs. To the env1ronmenta]1st outsxder,

to the villager concerned with his daily necessities and with .

1ittle ability to control his future; it may mean new agricultural

land, a residence and fuelwood to cook his mea]s., He may regard

result not of his own d01ngs, but as a consequence of natural

forces beyond his control. To reach the villager; then; it is
necessary to understand his "worldview."

There is also the time horizon in forestry projeécts to be
considered:. Trees,; unlike wheat, rice or maize, take years to mature.
Even a fast-growing species ﬁééds about five years before the first
cutting. Returns, therefore, are delayed. To ask a farmer, or a
V111a§e, to set aside land which will yield fruit only in years to

come is a difficult task.

Women

and ana“yzed. There are too few women involved in the design of

forestry programs who could contact local women. But local socio-

cultural attitudes often do not perm1t open involvement of women in

development programs. Time will resolve both these problems; but

right now, there should be an acceptance of the pr1nC1p1e that as a

matter of course, women should be involved in forestry programs,

both as designers and as implementers: They should not be thought

sf simply as gatherers of fuelwocd:

Cesign

For village woodlots to succeeq” the choice of an organization

and in-depth knowledge of the village by itself will not suffice.

To involve the villager; one must offer _him a program that hé under-

stands and which caters to his needs. There must be a method in the

incentives offered to encourage participation. Does the proffered
species-mix provide him with trees that he knows and uses? 1If he

decides that the trees intended to be grown as fuelwood are not
suitable; they will be rejected.
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Implementation

Few existing programs address the problems of implementation
of distribution of the harvest. These are contractual obligations
which must be settled at the outset.
~ Most analysts remark that maintenance of woodlots is one of
the intractable problems. It is here that the difference between
vised villages of Gujarat is most evident. In the former, it is
the villagers who maintain_their woodlot, but in the latter, labor
is generally hired by the Forest Department. £Except in a few cases,
this labor comes from cutside the village. Only w.en the villagers
are responsible for its mainténance will they believe that it really
is their woodlot.

A similarly difficult problem is that of distribution of the
harvest; a problem again solved only in the Republic of Korea: In
Gujarat, the few plantations that reached maturity created a debate
over whether the harvest should be shared locally or sold for a
profit.

In short; village priorities are not necessarily the same as
those of outsiders, who might want to give preference to the poor
or vice versa.

Conservation

: ‘Many reforestation programs only deal with the supply side of
the fuelwood equation. Few attempt to alter the demand aspects.
Probably this is because current fuelwood programs only meet_a
fraction of \existing minimum requirements. Nevertheless, unless
there is a changed philosophy toward fuelwood use, supply will never:
catch up with démand. Some programs have attempted to introduce
conservation methods through, for example,; the construction of
improved stoves. The only program that appears to have been success-
ful is the introduction of the "Lorena" stove in Guatemala. In

Africa, the same stove had Timited success.

 Agencies dealing with international development in many parts
of the world are planning to increase their support of renewable
energy reso:rces; and village woodlots are fundamental. However,

the problems that affect the acceptance or rejection of woodlots
transcend the technological and are essentially socio-cultural,
economic and locally political. Whkat it all boils down to is the
willingness to understand people and to put that understanding in
the design and the running of programs, wherever they may be:
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DEFINITIONS OF MAJOR WOOD SOUREES

The following list represents a basic summary of some important

aspects of managing various wood resource systems:

The management of natural forests involves sustaining their
output without damaging the growing stock through either

even or uneven aged management.

Plantations are usually even aged; but can provide yields

of different sires and types of material over a long period
of time (i.e., through thinnings for bean poles; firewood,

fence posts, etc:)

Collective and/or individual wood lots can be managed as
plantations or natural forests. They are often mismanaged

as a result of communal politics:

Mill scraps, logging waste and land conversion are all sources

resulting from other ongoing forestry operations.

Agricultural fallow provides a supply of wood when trees and

brush which have been planted in a planned; rotational cropping
system or which have naturally seeded at the end of a cropping
cycle are cut to prepare for the next crop cycle. It is not
generally -thought of as a potential source for charcoal and

is usually burned in the fields for its value as fertilizer.

It should be noted; however; that the burning process and___
resultant soil damage usually negate any real benefit to the

soil.

Agro-Forestry involveés the integrated management of a land
area for both food and fuelwood crops. C€harcoal can be one
of the resulting products. Management may be individual cr
ccllective.

o7
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Session 8, Day 2

THf PROBLEM OF FUELWOOD SCARCITY

Total Time: 2 hours
Objectives: * To identify and discuss the causes and effects
of the world fuelwood problem

+ To discuss the role of charcoal production in
the problem

* Toriaéﬁiifjrﬁ653ibié solitions to the world
fuelwood problem
Resources: * Attachment 8-A: "The Other Energy Crisis: Firewood"
* Attachment 8-8: "Direct Energy Efficiency of
Charcoal Production”
* Attachment 8-C: "How the More Expensive Fuel Can
Be Cheaper to_Use"
* Attachment 8-D: "How the More Expensive Fuel Can
~ Be Cheaper to Buy' o
* Attachment 8-E: "World Charcoal Use Fact Sheet"
Materials: Newspr1nt, feit’tip nens (opt1onal: screen and

film prOJector)
Trainer Notes ___ . - -

* As an option to use ‘of the "Worldwatch Paper No. 1", it is

recommended that the Film, "Firewood: The Other Energy
Crisis”,; be shown. The film is an effective and st1mu1at1ng
means of presenting the world fuelwood scarcity problem, The
"Worldwatch Paper No. 1" deals with essentially the same
issues as the film snd is identified as a resource due to an

understanding of the difficulty of acquiring_ films for use
outside the United States However, every effort should be
made to acquire the filin prior to the training program;. It

can be ordered through:

Dick Young Productions Ltd.
118 R1vers1de Brive

New York, NY 16024

(212) 787 8954

Step 1. (5 minutes) -

view and explain the §é§§ibh objectives:
step 2. (25 m1nutes) o - .
Distribute Attachment 8-A, "Worldwatch Paper No. 1
and allow participants time to read it:

\ N
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Step 3. (20 minutes) -
As k the participants to identify some of the causes

and effects of the world fuelwood crisis brought out

in the reading material (or film).

. Trainer Notes

* List their responses on posted newsprint:

*  Sogie of the maJor causes and effects which should be

mentiored include:

- population - lower crop yields

- land converted to - lower water tables _
agricultural use - use of forests for lumber

- changing weather patterns - flooding )

- overgrazing - silting of rivers |

- changes in eating habits - crime

- d1sp1acement of people - lack of money _

- urbanization - attitude of defeatism

= erosion - destruction of animal

= use of dung : habitats

* Stimulate discussion by having the group . descr1be ways in
which the causes and effects are interrelated (1.
increased population leads to increased land convers1on,
waich 1eadsfto destruction of animal habitats, less available

fuelwood, shifting to urban areas; etc.

* Ask individuals to give examples of fuelwood scarcity situa-
tions at their work sites.

Step 4. (10 minutes) o

Distribute and explain Attachment 8-B; "Direct

Energy Efficiency of Charcoal Producb1on*"
Trainer Notes — _

* Explain that this Attachment is designed to illustrate that
charcoal _production results in a direct loss of energy
potential, even when using improcved techniques:.

Step 5. 120 minutes)

Distribute Attachment 2- C, "How the More Expensive
Fuel Can Be Cheaperto Use", and Attachment g-0,

"How the More Expensive Fue] Can Be Cheaper to
Buy" and ask participants tc 1dent1fy reasons why
1nd1v1duals would choose to use charcoal in spite

of its apparent inefficiency.

~_______ Trainer Notes _

+ Record their responses on posted newsprint.
* The following points should be noted and discusscd:

S — 46 = Lo
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_ Trainer Notes/Continued

= smokeless

- easy to sell, store, measure

- status

- charcoal stoves are inexpensive, efficient, and portable
- industrial demand for charcoal

- ease of transporting and shipping due to reduction of
weight and bulk

Step 6. (20 minutes)

Distribute and d1scuss Attachment 8-E; "World Charcoal

Use Fact Sheet.

Trainer Notes

Ask part1C1pants to describe the charcoal use and control
situation in the country where the training 1s being provided;

Step 7. (20 m1nutes)
Have participants identify and discuss p0551ble

solutions to the world fueiwood crisis.

Trainer Notes

Record their responses on posted newsprint.
Some important possibl/ solutions include:

- more efficient charcoal production methods
- improved wood resource management

- improved designs of charcoal cookers

- improved déSigﬁs for Wbbd:burhihg stoves

- population control

- further development of other energy sources (i.e.; biogas,
solar,; etc.)
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THE OTHER ENERGY ERISIS: FIREWOOD

by Erick Eckhkolm
World Watch Paper 1
September, 1975

Dwindling reserves of petroleum and artful tampering with its

distribution are the stuff of which headlines are made. VYet for
more than a third of _the world's people, the real energy crisis is
a daily scramble to find the wood they need to cook dinner. Their

search for wood,; once a simple chore and now,as forests recede; a

day's labor in some places, has been strangely neglected by diplo-
mats; economists; and the media. ‘But the firewood crisis will be
making news--one way or another--for the rest of the century:

While chemists devise ever more sophisticated uses for wood,
including cellophane and rayon, at least half of all the timber cut

in the world still fulfills its original role for humans--as fuel
for cooking and; in colder mountain regions; a source of warmth.

Nine-tenths of the people in most poor countries today depend on
firewood as their chief source of fuel. And all too often, the

growth in human population is outpacing the growth of new trees--
not surprising when the average user burns as much as a ton of

firewood a year. The results are soaring wood prices, a_growing
drain on incomes and physical energies in order to satisfy basic
fuel needs, a costly diversion of animal manures to cooking food

rather than producing it, and an ecclogically disastrous spread of
treeless landScapes.

The firewood crisis is probably most acute today in the countries_
of the densely populated Indian subcontinent; and in the scmi=arid
stretches of central Africa fringing the Sahara Desert, though it_
plagues many other regions as well: In latin America, for example,
the scarcity of wood and charcoal is a procblem throughout most of
the Andean region, Central America, and the Caribbean.

An _Economic Burden

As firewood prices rise, so does the econcmic burden on the urban

poor. ©One typical morning on the outskirts of Kathmandu, Nepal's
capital city, I watched a steady flow of people--men and women, .
children and thé very old--trudge into the city with heavy, neatly
chopped and stacked loads of wood on their backs. I asked my taxi
driver how much their loads, for which they had walked several!
hours into the surrounding hills; would sell for. "Oh, wood z very

expensive item!" he exclaimed without hesitation. Wocd prices are
a primary topic of conversation in Kathmandu these days. "That load;

costs 20 rupees _now. Two ye S ago, it sold for six or seven
rupees." This 300 percent rise in the price of fuel wood has in_
part been prompted by the escalating cost of imported kerosene, the

principle alternative energy source for the poor. But firewood

prices have risen ,mush faster than kercsene prices, also reflecting
the growing difficulty with which wood is procured. It now costs

as much to run a Kathmandu household on wood as on kerosene.
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The cssts ot firewood and charceal are climbing throughout most of
Asia, Africa, and Latin America:. Those who can, pay the price, and
thus; must foregc consumption of other essential goods. Wcod is

simply accepted as one of the major expenses of living. In Niamey,

Niger, deep in the drought-plagued Sahel in West Africa; the average

manual laborer's family now spends nearly one-fourth of its income

on firewood. In Ouagadougou, Upper Velta, the portion is 20 toc 30
percent. Those who can't pay so much may send their children; or
hike themselves, out into the surrounding countryside to forage--_

if enough trees are within a reasonable walking distance. Otherwise;
they may scrounge about the town for twigs, garbage; or anything

burnable.

the affected countries live: and where most firewood is burned.
Tne rural landless poor in parts of India and Pakistan are now

facing a new squeeze on their meager incomes. Until now, they have
generally been able to gather wood for free among the trees scattere
through farmlands; but as wood prices in the towns rise, landlords
naturally see an advantage in carting available timber into the

nearest town to sell rather than giving it to the nearby laborers.

While this commercialization of firewood raises the hope that entre-

preneurs will see advantage in planting trees to develop a sustain-
able; labor-intensive business; so far a depletion of woodlands has
been the more common result. And the rural poor, with little or no .

cash to spare, are in deep trouble in either case.

With the farmland trees and the scrubby woodlands of unfarmad areas
being depletad b, these pressures, both the needy and the enxtrepre-
neurs are forced to poach for fuel wood in the legally protected
ecologically and economically essential national forest reserves.
The gravity of the poaching problem in India has been reflected in
the formation of special wmobile guard-squads and mobile courts to

try captured offenders,; but law cnforcement measures have little

effect in such an untenable situation. Acute firewocd scarcity

has undermined administrative control even in China, where trees on
commune plantations are sometimes surreptitiously uprooted for fuel
almost as scon as they are planted. ‘

Trees are becoming scarce in the most unlikely places: 1In some of
the most remote villages in the world, deep in the once heavily
forested Himalayan foothills of Nepal!, journeying cut to gather
firewood and fodder is now an entire day's task. Just one generation
ago, the same expedition requi?@d no more than an hour or two.

ate and wood shortages lack the photogenic visibility of famine, the
wood crisis has not provoked much world attention. In a way,

Because those directly suffering its consequences are mostly illiter-

there is little point in calling this a world problem, for fuel wood
scarcity; unlike oil scarcity,; is always localized in its apparent
dimensions:. Economics seldom permit fuel wood to be carried or
trucked more than a few hundred miles from where it grows, let alone

the many thousands of miles traversed by the modern barrel of oil:
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Unfortunately, however, the consequences of firewcod scarcity are

seldoim linmited to the economic burden placed on the poor of a par-

ticular locality. The accelerating deyradation of woodlands through-
out Africa, Asia, and Latin -Amcrica, caused in part by fuel gathering,
lies at the heart of what will likely be the most profound &culogical
challenge of the late twentieth century. On a global basis; an
ecological threat to human well-being far more insidious and
intractable than the jindustrial pollution of cur &air and water--

which has preempted thinking on environmental quality--is the _

undermining of the productivity of the land itself through soil
erosion, increasingly severe fiooding, creeping deserts; and declining

s0i1 fertility. All these problems are accentuated by deforestation,
which is spreading as lands are cleared for agriculture and as.

rising populations continue their search for firewood. Rainwaler

falling on tree-covered iand tends to soak into the yround ratlier.
than rush off; erosion and flooding are thus reduced, and more water
seeps into valuable underground pocls and spring sources.

Dangerous Substitutes

in the Indian subcontinent, the most pernicicus result of firewoou
scarcity is probably not the destruction of tree cover itself,; but
the alternative to which a good share o® the people in India, Paki-
stan and Bargladesh have been forced. & visitor to almost any
village in the subcontinent is greeted by omnipresent pyramids of

hand-molded dung patties drying in the sun: 1In many areas; these

dung cakes have been the only source of fuel for generations, but _
now,; by necessity; their use is spreading further. Between 300 and
400 million tons of wet dung--which shrinks to 60 to 80 million tons

when dried --are annually burned for fuel in_India alone; robbing
farmland of badly needed autrients and organic matter. The plant
nutrients wasted annually in this fashion in India equal more_ than

a third of the country's chemical fertilizer use. Llooking only at
this direct economic cost, it is easy to see why the country's
National Commission on Agriculture recently declared that "the use
of cow dung as a source of non-commercial fuel is virtually a crime."
Even more important than the loss of agricultural nutrients is the

damaje done to soil structure and quality through the failure to return

manure to the fields. Organic materials--hurus and soil organisms
which live in it--play an essential role in preserving the soil

structure and fertility needed for productive farming. Organic

matter holds the soil in place when rain falls and wind blows, and
rediuces the wasteful; polluting runoff of chemical nutrients where

they are applied, thus inecreasing the efficiency of their use:
Peasants in the uplands of South Korea have found another; equally
destructive, way to cope with the timber hortage: A United Nations
forestry team visiting the country in the late 1960's found not only._
being cut for_fuel;

live tree ‘branches; shrubs, seedlings, and grasses 1g cut fo
many hillsides were raked clean of all leaves, litter and burnable
materials. Raking in this_fashion, to meet needs )

- ne _for home fuel and
farm compost, robs the soil of both a protective cover and organic

matter, and the practice as cited by the UN experts as "one of the -
principal causes of soil erosion in Korea." Firewood scarcity.

similarly impairs productivity in Eastern Nigeria,; where the Tiv
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for use as fuel. Traditionally; the dead 5Stalks and leaves have

been left to enrich the soil and hold dewn erosion.

people have bcen forced to uproot crop residucs after thc harvest

A Closing Circle

The increasing time required to gather firewood in many mountain
villages of Nepal is leading to what the kingdom's agricultural

officials fear most of all. For, once procuring wood takes too

long to be worth the trouble, some farmers start to use cow dung;

which was formerly applied with great care to the fields, as cooking
fuel. As this departure from tradition spreads, the fertility of_
the hills, already declining due to soil erosior, will fall sharply.
In the more inaccessible spots, there is no economic pcssibility

whatsoever of replacing the manure with chemical fertilizers,

And so the circle starts to close in Nepal, a circle long compléeted
in parts of Ind '
ding for fuel, and to a

putput will necessitate the clearing of ever larger; ever steeper

a. As wood scarcity forces farmers to burn more

1
and to apply less to their fields; falling food

tracts of forest--intensifying the erosion and landslide hazards.
Even Nepal's key economic planning body, the National Planning
Commission, now says that if present trends continue; a "semi-

desert type of ecology in the hilly regions” will be created.

Though most dramatically apparent in Nepal, this same cluster of
phenomena threatens the future habitability of the entire stretch

of Himalayan foothills, from Afghanistan through northern Pakistan,

India, and Nepal t Burma. And the negative consequences by no
mieans stop at the base of the hills. ‘When soil washes away, it

must relocate somewhere, and the rising load of silt carried by
Asia's rivers is choking up expensive reservoirs and irrigatiop
works. Most threatening of all to food production prospects on ____
the Indian subcontinent,; where nearly one in every five human beings
lives, is a rise in the frequency and severity of flooding in_

Pakistan, India, and possibly Bangladesh, the result of denuded
watersheds off which rainfall rushes quickly, and of the excessive

locad of sediment from upstream that builds up river beds, reducing

their capacity to channel wate:.

Firewood scarcity, then, is intimately linked to the food problem

facing many countries in two ways. Deforestation and the diversion
of manures to use as fuel are sabotaging the tand's ability to pro-
duce food. Meanwhile; as an Indian official_ put it, "Even if we

somehow grow enough food for our people in the year 2000, how in
the world will they cook it?"

A Renewable Resource

The firewood crisis is in some ways more, and in others less,

intractable than the energy crisis of the industrialized world.

Resource scarcity can usually be sttacked from either and; through
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the conservation of demand or the expansion of supply: The world
contraction in demand for oil in 1974 and early 1975, for example,

helped tc ease temporarily the conditions of shortage:

But the fircwood needs of the developing countries cannot be

massively reduced in this fashion. The energy system of the truly .
poor contains no easily trimmable fat such as four to five thousand
pound private automobiles represent.. Furthermore, a global reces-_

sion does little to dampen the demand for firewood as it temporarily
has in the case of oil. The unfortunate truth is that the amount

of wood burned in a rarticular country is almost completely deter-
mined by the number of people who need to use it. JIn the absence
of suitable alternative energy sources, future firewood needs in

these countries will be determined iargely by population growth:

Even if demographers are surprised by gquick progress in slowing
population growth over the next few decades, the demand for basic
resources like firewood will still push many countries to their
limits:

Fortunately trees, unlike oil, are a renewable resource when properly

managed: The logical immediate response to the firewood shortage,.
one that will have many incidental ecolvugical benefits,; is to piamt—

more trees in plantations, on farms, along roads; in shelter belts,
and or unused land throughout the rural areas of the peoor_countries.
For many regions; fast-growing tree varieties are available that

car. be culled for firewood inside of a decade:

The concept is simples but its implementation is not. Governments

in nearly all the wood-short countries have had tree planting pro-

grams for some time--for several decades in some cases. National -
forestry departments in particular have often been aware of the need
to boost the supply of wood products and the need to preserve

forests for a habitable environmert. But several problems have

plagued these programs from the beginning: ,

One is the sheer magnitude of the need for wood, and the scale of

the growth in demand.. Population growth; which surprised many with
its acceleration _in_the post-war era, has swallowed the moderate

tree planting efforts of many countries,; rendering their impact _
almost negligible. "Wood-producing programs will have to be under-
taken or a far greater scale than most governments presently con-

ceive if a real dent is to be made in the problem.

The problem of scale is clo Tir 7 c
to meeting this crisis: the perennial duéStiOﬁ,bf,ps]itjgalfprj
W

sely linked to a second major obstacle
0

ties and decision-making time-frames:. What with elections to win,

wars to fight, dams to build, and hungry mouths to feed, it is hard.

fos any politician to concentrate funds and attention on a problem

so diffuse and seemingly long-term in nature.
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pslitical, Cultural, and Administrative Tangles

Even when the political will is there and the funds are allocated,
implementing a large-scale reforestation campaign is an unexpec-

tedly complex and difficult process. ‘Planting millions of trees

and successfully nurturing them to maturity is not a tecnnical,;._
clearly boundaried task like building a dam or a chemical fertilizer
plant. Tree planting proje:ts almost always become deeply enmeshed
in the political, cultural,; and administrative tangles of a rural
locality; they touch upon and are influenced by, the daily living

habits of many people, and they frequently end in failure.

l
Most of the regions with too few trees also have too many cattle,
Jhere rangelands are badly overgrazed; the lcaves

sheep, and goats. &

of a young sapling present an appeti: ig temptation to a foraging
animal. Marauding livestock are prime destroyers of tree planting
projects throu t the less developed world. To be successful,
then, reforestation efforts often require a formidable administra-
tive effort te protect the plants for years--not to mention the

monitoring of timber harvesting and replanting activities once the

trées reach maturity:

Village politics can undermine a program as well. An incident from
Cthiopia a few years back presents an extreme case, but its lessons
are_ plain. A,rurg}ﬁ?é?bﬁéstétibh,prbgram7w§§7jnitiatéd as a public
vorks scheme to help control erosion and supply local wood needs.

The planting jobs were given to the local poor,; mostly landless,
laborers who badly needed the low wages they could earn in the

planting program. Seadlings were distributed, planting commencec,
and all scemed to be going well--until the overseers journeyed out

to check the progress: They found that in many areas, the sgedlings_
had been planted upside down! The laborers, of course; well -knew the
di fference between roots and branches; they also knew that given the
feudal land-tenure system in which they were living, most of the
benefits of the planting would flow one way or another _into the

hands of their lords. They were not anxious to work efficiently

for substandard wageés on a project that brought thém few personal
returns. ‘

In country after country, the same lesson has been learned: tree.
planting programs are most successful when a majority of the local
community is deeply involved in 'planning and implementation, and
Clearly perceives its self-interest in success. With wider community
participation; the control of grazing patterns can be built into the

program from the beginning, and a motivated community will protect
its cwn project and provide labor at little or no cost.
[

Alternative Fuels

Whatever the success of tree plapting projects; the wider substitu-
tion 0f other energy scurces where wood is now being used would, if
feasiple. contribute greatly to a solution of the firewood problem.
A Shift from wood-burning stoves to those running on.natural gas,

coal, or electricity has indeed been the dominant global trend in
the last century and a half:
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Events of the last two years, of course, have abruptly altered

looked impact of the fivefold increase in oil prices,; an impact
drowned out by the economic distress caused for oil-impcrting

countries, is the fact that what had beern the most feasible substi-
tute for firewood, kerosene, has now been pulled even farther out
of reach of the world poor than it aiready was:
In a sensibly organized world, taking into account the total picture
¢f energy, ecology, and food, the oi? distribution picture would
look far different. The long-term interest in preserving the pro-
ductive capacity of the earth and in maximizing welfare for the
greatest number of people might argue for lewer prices and a_rapid
increase, not a halt; in the adoptic

r

(adl
>

, s the adcption of kerosene ard_natural gas
in the homes of the poo r the next two decades. This, in turn,
would be viable for a r able time period only if the waste and

0

ea
comparatively frivolous u of

ninio
moig
I3

ous uses of energy in the industrial countries,
which are depleting petroleum reserves sc quickly, were cut sharply.

Fossil fuels are rnot the only alternate energy source being contem-
rlated, and over the long term, mary of these using firewcod; like
everyone else, will have to turn in other directions. Nothing; for
example, would be better than a dirt-cheap device for cooking dinner
in the evening with solar energy collected earlier in the day. 3ut
actually developing such a stove and introducing it to hundreds of
willions of the world's most tradition-bound and penriless families
is another story.

Indian scientists have pioneered for decades with an ideal sounding
device that breaks down manures and other organic wastes intc =
methane gas for cooking and a rich compost for the farm. Over eight
thousand of these bio-gas plants, 'as_they are called, are now being

used in India. Without a substantial reduction_in cost, however,
they will only slowly infiltrate the hundreds of thousands of rural
villages where the fuel problem is growing. Additionally, as the
plants are adopted; those too pocr to own cattle could te left
worse off than ever, denied traditional access to dung but unabl
to afford bio-gas. Still, it is scientific progress with relati
simple, small-scale devices like solar cookers and bio-gas plant
that will likely provide the fuel source of the future in most p
countries.

ely

oI M

or

In terms of energy, Nepal is luckier than many countries in one
respect: JThe steep slopes and surging rivers that cause so many

environmental problems also make Nepal one <f the few remaining
countries with a large untapped hydroelectric potential. Exploita-'«
tion of this resource will be expensive and slow, but would relieve
some of the pressures beaing placed on forests by the larger towns

of Nepal and northern India. On the other hand, cheap electricity

will only partly reduce firewcod demands, since the electrificaticn

of isolated villages in the rugged Himalayas may never be economi-

cally feasible:

a
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Back to the Basics

Firewood scarcity will undoubtedly influence governmental perceptions

of the papulatian prablem in the years ‘ahead. It spotligiits the

smaller fam111es

The firewood crisis, like many other resource problems, i5 also
fOICIﬁggovernments and analysts back to the basics of man'” rela-
macro- econom1c mode]s and techno]og1ca1 ootJm1sm.,,Awa eness 1s,, .
spread1ng that the Jlmpie energy hééds o th" w011d'§ poorest *h1rd

factor1es

Firewood scarcity and its attendant ccological hazards have brought
the attitude of pébp]e toward trees into Sharp focus. In his essay;
"Buddhist Economics;" E. F, Schumauher praises the pract1ca1 as well
as esoter1c wisdom in the Buddha's teaching that his followers shbuld
plant and nurse a tree every few years. ,Unfortunately,,thjs,eth1ca1
heritage has been largely lost, even in the predominantly Buddhist
spcieties of Southeast Asia. In fant, most societies today lack an
ethic of @nvironmental cooperation, an ethic not of conservation for
its own sake; but of Human survival amid ecuvlogical systems heading
toward collapse.

This will have to change, and fast. The inexorable growth ia thr

demand for firewood calls for tree p]anting effoirts on a scale aur2
massive than most bilureaucrats have evern even contemplat d, much leas
planned for., The suicidal deforestation of Afr1ca,7As1a, and Lat1n

America must somehcw be slowed and reverspd Deteriorating eco-

logical systems have a 1og1c of the1r owWn ; the damage often bUT]dai

quietly and unseen for many years, until one day the Systcm collapses
with lethal vengeance. Ask anyone whu lived in Oklahoma in 1934,
or Chad in 1975.

r with Worldwatch Irst1tute.

e
Overseas Development Ccuncil,

ERIK P. ECKHOLM i5 a Senior Re

sear
.ormerly an Associate Fellow at th _Dev
he is the co=-author of By Bread Alone and author of the forthfom1ng

| f'D

bock, Losing uroandfAgﬁﬂllpgnmentalfdtness and World Fdood Prospects
(W. W. Norton, 1976).

This paper is adapted from the author's book, Losing Ground:..:. and

may be part1a1’y reprodUCed with acknou]edgemtnt to doridwatch

d1rectors, off1cers, or staff.
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Attachment 8-B

DIRECT ENERGY EFFICIENCY OF CHARCOAL PRODUCTION

- Traditional Methods Improved Methcds

99% of all the charcoal through mgcre efficient

nroduced in developing kiln designs
countries is made using

traditional methods.

3.3 tons
of wood

By weight - charcoal
has only twice the energy

RESULT: In both casns,

_there is a net loss of energy.

« -56= 69
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Attachment B8-E
.--;

WORLD EHARCOAL USE FACT SHEET

CHARCOAL USE IN DEVELOPING COUNTRIES occurs primarily in urban
areas where people's energy needs are great and available sources
of wood are often great distances away.

IN CASES WHERE FUEL MYST BE TRANSPORTED more than 50 - 80 kilo-
meters, it is more efficient to convert wood into charcoal. The
redu d weightand bulk of charcoal make it possible to transport

more potential energy at a cheaper price than transporting firewood.

URBAN AREAS ARE DEMANDING CHARCOAL because it can be made available
more cheaply than firewood and is easier to handle in congested

urban areas. This demand strains available wood resources in rura’
areas and increases many of the fuelwood-related problems of rural

THIS CONFLIET OF INTERESTS AND NEEDS between urban and rural

peoples has resulted in a variety of governmental attempts to
control charcoal production throughout the world. For example: i
- the government of Gambia has passed laws which prohibit
all types of charcoal production;
- Kénya has established permit iéggjfémgﬁt§rwhicﬁ make it
almost impossible to legally produce charcoal; and at
the same time,;
- Senegal has placed price controls on charcoal and

conseqguently encouraged its demand and use:

-59- 74



Session 9, Day 2

INTRODUETION TO KILN CONSTRUCTION ,

Total Time: 45 minutes
Objectives: * To list na-t experiences w h and/or knowledge

+
of kiln types

* To identify and expiain major design features of
common kiln types

Resources: * Attachment 9=A: “Common Kiln Types"

* Attachment 9=B: "Basic Principles of Kiln Design"”
Materials: Newsprint and felt-tip pens
Procedures: Step 1. (5 minutes) :
Explain the session objectives and br1ef|y rev1ew
the procedures.
Step 2. (10 minutes) o , ,
Have the participants form groups of 3-5 and record
on newsprint their past experiences and/or knowledge
of kiln types.

Trainer Notes

* EXbiéin that each group should list or sketch kiln types

they have seen or heard about:

* Have each_group post their lists when they have finished.

Step 3: (16 minutes)

Distribute Attachment 9- A, "Common Kiln Types," and
Aitachment 9-B,. "Basic Principles of Kiln Design,
and allow time for part1c1pants to rev1ew them:

Step 4: (15 minutes)

Ask participants to volunteer to identify and explain

the basic design features of each of the kiln_ types,
illustrated on Attachment 9-A, "Eommon Kiln Types.

Trainer Notes —

* Stimulate discussien by asking each volunteer to identify
parallels which exist between the kiln types on tha Attach-

ment and those listed by the: groups in the previous =s-tivity:
* Record on posted newsprint important design fteatures as they
are discussed.,

x FEssenti:l design features and considerations which should
be discussed include:

Corntinued

-66_ 75 ’ °
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 frainer Notes/Continued

heat transfer

draft systems
51zes of k1lns

front prb{:ééé
cost of kiln

LI R N N N N N
-+
]
'3
R
o
=
¥-'N
e+
=
-
0y
o
<
o
—
o
o

Session

a

 __

Page 2

Day 2

€ase of._ operatlon
cultural

basic d951gn

acceptab1iity

canstruction materials

efficiency .
labor required

Step 5+ -

{5 mlnutes)

Conclude by asking one of the participants to

briefly summarize the essential design features

of k117§:

*

*

Ment1on that the cons1deratlons d1scussed in th1> session can

Trainer Notes -

provide the context for the next session on kiln design.

Expiain.théi term

he t
production metho

t
met

"Riln" i

ds in general

§,USéd,t0 rer IcC
including retorts:

refer tc charcoal

e
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Attachment 9-A

COMMCN KILN TYPES

VEGATATION
p SotL_

NEGATATION
CraRGE
srRiNGERS

L4 -8

TRADITIONAL RECTANGULAR KILN

- -2 5EAEE.D LED w\m
> -

PIT KILN

|



Attachment 9-A
Page 2

A e Q \a—— vent e

eelThd
o= LOSABLE
VENTS

FOR INTAKE-

— STHINGERS e

PORTABLE METAL KILN

STRINGERS e

MIXED KILN
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: Attachment 9-B

BASIC PRINC'' ' °_OF KILN DESIGN

&1

IBEALIZED RECTANGULAR EARTH=COVERED KILNS
COMPARISON OF SI1ZES

127m° Surface Area

Volume

2 208 fm3 1 /me A/V Ratio

5. 80



Attachment 9-B

COVERING _

GBI L1l 4.

BAS1E DESIGN FEATURES
FOR /A CHARCOA! KILN

/

N

CONTAINER /

~EXT RNAL
HEAT SOURCE

BASIC DESIGN FEATURES
‘FOR A CHARCOAL RETORT

. Page 2



FLLUSTRATIGNS CF THE FRONT PROCESS

DURING CARBONIZATION

SMOKE euT . . CUVERING\\\\

SMCKE

-

! E2
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' , Attachment 9-3

| Page 4
) APPROXIMATE FRACTION OF KILN'S
TN HOLK VOLOME _FILLED WITH
CHARGE DURING RUN
90 A
- 80 A
©
-
5 70 1
o
o
o
@ 60 -
t:
3
2 50 A
3w - .
.
s Ju -
0
5w
R
e
o —
10
o " ; o N ; —
Jpm bpm Gpm 12pm Jam 6am 9am 12m 3pm
! 'l'%iiié ﬂiaui‘s of bay§
c 5 v
.- o T 5 .
= o © b ° o
= » o K hd <
P © = ¥ =
- =
g = 2 2 3
=38 a w “ o
SO0
. AVERAGE ATMOSPHERE TEMPEKATUKE
400 IN A WURKINU CHARCOAL KILN.FOK
~ A CUMPLETE UPERATIUNAL CYCLE
:l_) ‘
=
3 JOO
a
2
€
]
R
100 7
(I ¢ . _ I 1 N - . P n Y 3 3 N

jpm 6pm Ypm 1Zpm Jam  bam Y9am IZm Ipm bpm  Ypm 1Zpm  Jam  bam vam

Tiie (HOGFS ol the Day)

ERIC

Aruitoxt provided by Eic:



Session 18, Day 2

KILN DESIGN

Total Time: 1 hour,; 15 minutes
Objectives: * To develop a complete kiln design plan
* To present and discuss kiln designs with others
in the group
Materials: Newsprint, felt-tip pens,, pencils cr pens, paner.
Procedures : Step 1. (5 minutes) S
Briefly explain the session objectives.
Step 2. (10 minutes} :

Outline the procedur+; for developing kiln designs:

Trainer Notes N

* Explain that participants will divide into groups of three or
four and develop; 10 writing, a kiln design plan which '
includes the following components:

- a list of deésign criterie

a list of necessary iwmate

- a list of necessarv *tools
‘ - an estimated cost
- 3 sketch or drawing o7 the design

+ Stress the importance of beginning the design process by

identifving decign criteria.

» Suggest that one way to develop a design is tu have each
member of the work group sket:h as many kiln designs_as_
possibl. on notebook pcper, then c¢n. se one sketch which
best meet< the group's crit-ria. 1

! |
| % Remind participants that they will have only two hours to

ronstruct and fire their ki'us; so lLe designs should not

he too complex or difficu™: o conscruct. Also, mention
that on Day 3, there will be ample opportunity to modify

and re-design the kilns hased on the experienco of th. -
fiist run:
Point out that each grosn will present and explain its

design when they are finished.
| T

*|

! !

- —_———————— — L




Step 3. (25 minutes) :
Have tie participants ftorm their work groups< ann
develop their kiln design plans.

Trainer Notes

* Circulate among the groups and offer assistance and suggestions.
Be careful not tu force your ideas on them. Ofter support and
encouragement in the form of suggestions.

Step 4. (30 minutes) ]
Recenvene the groups and have them present their
" design plans.

Trainer Notes _

* As each group is presenting its design, ask other participanrts
to provide suggestions for improving feasibility, cimpleteness
and/or simprlicity. '

b

Step 5. (5 minutes) o
Briefly revicw the session and explain that

in .
next seSS)on, particinaats will construct, load, anY

fire t'e kilns they have designed.

L -70- 85




Sessicn 11, Day .

KI'N CONSTRUCTION

Total Time: 2 hours
fbjectives: * To construci miniature kilns based on design plans
* To load, fire; and seal miniature kilns

* To discuss bidbiém solving technigues used by

activities:

Ppsources : " A sample kiln (for dedonstration burpnses).

Materials: Machetes,; saws and pruning Shézrs (if available),
wood for making charcoal (see Session 5), hoes, ,
shovels, large forks and spoons, assnrted sizes and «~
‘engty of metal pipe, tin cans, 20 liter buckets,
assorted metal! work:ng tocls,; wire, sheet metal, 20
liter -~ans. 1 sguare meter of clay, 1 square meter
of s~ad. ssvae,_1 large buckets of water, a supply
of s n' at,; green organic matter.

lrainer Notes _ T

carrying out the activities involved in construct.rg, lonading,
tfiring, monitoring and éxtracting the kilns.

| * This !ist in:ludes those materials considered essential in

| ——— J— -

“rainer Notes .

* Thig session will require preparztion: It will be necessary
to ccrntrdct a sample, miniatr:e «iln to s2rve as a basis
for diionstrating, ioading, and firin {see Steps 3 and 6):

g. [(seec Steps 3 and 6
It i5 recommended that this sample kiln be a CASAMANCE type;

since it represents : basic var1at19n70f the “raditional ]

kiln and eniploys al: the basic design featuvres of a charcoa!
kiln.

—

* The kiln s.te should. be made reﬁdy by having all the necoes-.

sary constluct1on equ1pment 1va11ab1e, ~~4 by making sure the

appro, -iite fire precaution measures ha e teen taken.

* .o save time later in the evening; it is suggested th.  the |
fcterials and resources for the nightwatch activity (see
Ses.ion 12) be brought to the :iln site as well. g

P ¢

Step 1. (5 ninutes) S
Briefly exr® '~ the ob1ect1ver cf o tne session
and out® .:.c thz proce "ut-

Ctern 7 (N mir ,tes)

Have the part1c1pantz,Form the1r work aroups and
construct mir” ture kilns based on the design plans
developed in che previous sess.on.

o ) - -71- O




Sessicn 11; Day 2
Page ?

_ Trainer Notes

Lxplain that "construction" iavolves g theriny the necessary

*

materials and setting up the kiln site to the point of

beinyg ready to fire the kilns:

. Keep in touch with how the gronups are prOLeed1ng, tak1ng

time to offer suggestions, demonstrate the proper vse of

tools,; etc:

* Ask each ,ioup * ;e yoa when thev are ready to lonad
y y

their kilns: j
_ o _ ] ) N

Step 3. (15 m? utes)
When the work groups h~ve comp]eted construction of

their k1|ns, demonstrate proper loading and covering
techniques on the sample kiln:

—. .. Trainer Notes

* As you are loading the samp]r Plln, it is imbbrtéht -

demonstriic and explain tne flollowing techniques:

- wood placement

. fFilling ard packing ty minimize iniernal air draics
’ - construction of firing point

- covering wit® earth and vegetation

¥ ::imulace discussion by asking participants to explain the
relation of eaczh technique io heat transfer and draft
principles.

* Ask that twc or Jf the participants voluntcer to help
you complete t! ng and cover1ng of the sample kiln.
Step 4 (20 minutes)
Have ths work groups returr to their kiln sites and
cor - ete ire loading and covering of their kilns:
L _ Trairer Notes . ..

[ Circulate 4i ng ihe wo: . groups and offer suggestions and

' guidance when necessary.

L ) I I

Stgp 5. (VS minutes)
As% the work groups to gath.~ dround tha AP
“11n and observe as yocu demor trate proper fi::9nd

techniqurs.



Session 11; Day 2
Page 3

. Trainer Notes -

S

* Take a few minutes at this time to review the basic fire
precaution procedures explained in Session 4, "Introduction
to Carbonization.

* In demonstrating firing techniques, be sure to stress the
foliowing:

- the use fo coals from an external fire
- packing <oal¢ into firing chamber
- hidh smoke volume as signal to seal kilns

* St1mu1ate o1scuss1on by ask1ng part1c1pants to exp1a1n the

relation (f _each *ec“nlque to such pr1nc1p1es as heat transfer
draft, and fire safety.

Step 6. (15 minutes) S
Yave the work groups return to their kiln sites
and fire their kilns.

_ Trainer Notes -

* As one groiup completes the firing of their kiln, have them
provide assi tance tc any other groups that may be exper-
iencing 4if7iculties. '

——~

(15 Eiﬁutes)

Step ) 5
Yhen 2 1 thz ¥ilIns are fired and . .ing,

reconvene the group and discuss tne p.-oblem-

solving techniques used by each work jroup during

the design and construction procecses.

N ~J.

Traine: Notes [

ipants to give examples of some of the difficuities |

i
ve exper1encv6 as developmentc workers in working with
n communicating new te hnical concepts to host

Asx part
they hav
groups a o
country ndividuals. Ask them. to .simpare these examples to

\Q.\

exper1°nces ‘hev had workinag w'th their work group durirg |

the d sign and ;nstruction a vities

b St egla-e Jiseussiun o csking the following question::

- Was thzre 4 particular pattern to the problem-solvirg i
technicues used by vc:r group?

- Whai was the most Lﬁjiiéhgihg phase of the aftern .n '
activities to  your group?
- 895 ycu think fﬁé?é,gqu’ﬂ ke <imilar orobicums in working ]
yitﬂ host country individuals? If not, how woculd they
be different? “ ) . .
Qo N P I Continued _——— ]

ERIC o e AR — =




Session 11, Day 2
Page 4

_Trainer HNotes/€ontinued _

A N

- What could be done to improve your working styles with one
another? With host country individuals?

Step 8. (5 minutes)
€Eonclude the session by reminding participants
that the kiln activities will be continuing
into the night:
Trainer Notes -

" —

Explain that burning kilns must be contir..11y monitored and
that night vigils are a common aspect of the 1ifo of a
charcoal maker:

-78- éf%



Sescion 12, Day 2

NIGHTWATCH: MONITORING AND EXTRACTION

Total Time: 8 hovsc (approximately)

Objectives:

*

To identify signs which ‘ndicate that kilns aie
funct1on1ng properly
* T identify s1gns which iadicate ‘that kilns are

‘unetioning poorly

> 1o ospair malfunctioning kilns
* 7o discuss the potential health and safety hazards
associated with kilns

To extract a kiln

*1

* Tg identify graaés of charcoal

Materials: \see "Materials" for "Kiln Construction", Session 11)
as desired--tents; sleep1ng bags, mosquito repellant,
candies;lanterns, flashlights, ingredieats and
utensils for brébérihg a meal, coffee, tea, music.

Trainer Notes

Leen cxtracced. It is est1mated that .1r1ng the ki

* The nightwat<h activity wi11 continue urtil the k]jﬁé have
In

& PM wi:1 a.low them to be ready for extraction at
asproximately 1 cr 2 BM:

* An appropriate informal atmospher° should be established for
s acktivity. [t is recommended

- that part1c1pants set up protection from. the elenients! 1.é.;
tents,; sleeping bags, mosquito r= p2llant) ,

- that there is i ample supp’y of tight cuurces (:.e.sflash-
lights; lanter-s, candles; eic:)

- that a dinner be prepared on an cpen fire or Using charcoai
cockers '

- trat there be

offes or téa., and .isic available for
the later hours w

viien.enthusi>sm and anergy may be ‘waning.

vy

* This sessicn ii designed te allow for rsisiderable latitude

in timing and erecution, depending on individual trainer_
styles and the ;eeds . f ithe participants. It ii reccmmerdded

that thr t-giner remain sen51t1ve to the group's need for
both rest and stimulation: Ffor example:

- Part 1 “Monttor1ng and Trouble Snoot1ng“ shnu]d occur in

f’—\n#ivi
< [

l iad
- N v 18 v o
. —
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Session 12, Day
e

Day 2
Page 2

Trainer Notes/Continued

- Part 2, “Health and Safet, Factors" can occur at a time when

| the group seem- to need some stimulation ‘perhaps late in

the night):

_ Part 3, "Kiln Extraction" will need to o..ur as a final
ac ivity whenever the kilns are ready to be disassembled.

PART 1: HONITORIHG AND TROUBLE-SAOOTING

Total Time: . Aontinuous throughout the 8-hour period.

Procedures: Step 1. o ] S ,

e Circulate among the kiln sites and discuss examples
of I' Ins which appear to be functioning well.

Trainer Notes -

parcicipants to gather around the kiln and explain
seems to be functioning well.

* |

* Stimulate discussion and dialogue by asking:
- How do we know that this kiln is functioning well?
- What indications are present?
- Wha' s Lappening inside the kiln?

% For eac¢' ln, it is important to discuss:

- movement of the front

the draft system

- color,; smell, and volume of smoke

»

Step 2. :
Circulate among the kiln sites and discuss examples

of kilns which appear to be functioning oorly.

_ ~Trainer Notes i e

© Invite participantsic gather around the kiln and explain !
whHy it seems to be functioning poorly. i

* Stimulate discussiuis 2nd participation “w 2sking:
How do we know this kiln is fun:vioniiig poorlv?

- What indications are present?

‘nat can be done tr repair it?




Session 12, Day 2
Page 3

: ______ Trainer Notes/Continued C

A
* Some common malfunections which should be discussed include:

- poor draft - fires dying out
- holes - irregular front progression.

* It is important that each work group take the necessary steps
to repair their kilns. Offer suggeSclons whenever necessary,
bu* try to rely heavily on the group's problem-solving
abilities:

PART 2: HEALTH AND SAFETY FACTORS
N L 1w
Total Time: 1 hour {(approximately)
Procedures: Step 1 (45 minutes)

Guide the participants on_a tour o7 each kiln and
discuss the potential health and saf.ty dangers of
each design.
¢ L L
Trainer Notes

* Mention that. to some degree; all kilns are potentially
dangerous; to*h to those whao build them and to by standers.
. * Stimulate discussion bv asﬁing the follcwing questions:
- What are some of the most dangerous aspects of this design?
‘ -
- Who Wmight be most affected by these dangers? (i.e.,
animals, by-standers, the cha. cual makers, etc.) \
- What couid be done to Ziminish the potential health and.
safety hazards represented- by this kiln?
* Sginie common healtn and safety factors to be discussed
include :

- smoke inhalation - burns from hot metal
, T o
- open vcits - cides ca Sin

Step 2. (15 ﬁlnuteQ)

Conciude the tour by asking the participants te
su'vnariz> the major hel.th hazards associated
with kilne.

- g2



Session 12, Day 2

Page 4
PART 3: s CHARCOAL EXTRACTION
. . NN . _ - o . L e
Total Time: 2 hours (approximately)
Procedures: Step 1 (15 minutes)
“oen the first ' iln appears ready to pull,
invite the part cipants to gather around it arnd
discuss signs wh.ch indicate that the kilns should
be disassembl '
ainer lotes __ .. . _ -
* St1mu‘ate discussion ind part viﬁéfiBH by asking:

How do we know this ¥ 'a is ready to pull?

What indications are present?

* Some common indications which should be discussed include:
- complétion of front progression
. - cooling of the kiln
- absence or redtction of smoke R
o :
- coals visible through vents .
A _  eo—
Steo 2. (10 minutes) . , .
Bri fly expla the basic procedures for charcoal
ax: ar~tign ar answer qguestions from the group.
- ___ ___ _Trainer Nctes
* Incl:de the foliowing points in your exn'aiation:

clear an area around Lhé k:ln that is large enocugh to
spread the rharcoa1 without stacking it.

Open -the kiln; one small sectior at a time, and extraut
the charcoal by vulling it._into the c1eared area.
datch for burning coal: and -xtinguish them with loos¢
soil. {Be carefil not to bury the charcoa: ;)

feTH
3
3
s
3
o
3

Keep the pulling: and dragging »f the charcoal to
since it fragments easily when hot.

wiN

Stack charcoal in concentric windrows after it ha
cooled.

Lea.e paths between each windrow to prevent wa]klng on
the charcoai and to act as firebreaks:

-

o Continued
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Session 12, Day 2
) Page 5
_ T siner Notes/Continued , :
- The design of some metal kilns requires that all the
%ﬁéftéaT bu féﬁbVéd ét jﬁté. Ih these cases it may be

00 thém With 5 §piay
' of water before d1sassemb11ng """

in spectal circumstances . nce wetting the charcoal
reduces its quality:

Step 3: (20 minutes) S -

Ask the work group to pull their kilns while

the 6tﬁéf béftitiﬁéﬁts observe. the process.
Trainer Notes

0Offer suggestions and
Remind the group that
that the larger scaie
a strict adherence t-

advice vihenever necessary.

the/ are wcrklng with m1n1atures and
of full=-sized .«ilns would necess1tate

the basic extraction proueduros.

- ;

Step 4, (15 manutes)
As each layer is being extracted f-om the kiln,

identify and discisc the various grades-of charcoal
found in the kiln. i
_ Trairer Notes S
* Stimulate discussion by as

- Approximatély what perceit wo 7+ s completely

carbonized:
- Wwat happened tovcause some of the wood to only partially
carbonize?
~ <gme important points which sh "ha .rought out in this

wiscussion irclude:

1 - the 7;"9 earth Rl]nS
= the car<>s

the causes of krands

‘Step 5. (60 minutes) )
As% tre participants to return to their work groups
and pull their kilns when the carbon1zat1°n is
co Tpfefe .
7 Qa4
L Bl Ui




Session 12, Day 2
Page

[o2)

Trainer Hotes

Each of the kilns will be ready to be disassembtind at dif-
ferent times. If the work groups seem to be getting ]
extremely tired; it is recommended that they go ahead and

eéxtract the charcoal,; even though all the wood inside may

‘not be completely carbonized.

Explain that on the next afternocon, there will be a review
of the entire kiln construction activity and that ample time
will be provided for participants to examine their charcoal
and ééquUéStibhs.
o o ) . - o L A i
Before dispersing for the night, make sure that charcoal is
of fire from any of the disassembled kilns.

[ T




Session 13, Day 3

REVIEW AND RE-DMESIGN ~7 XIEN
Objectives: * To review the kiln construction activities from

the previous day
* To develop a modified kiln design

x 1o evaluate the effectiveness of problem-
solving technlques used by work groups.

Materials: Newsprint; ?e]t tip pens, pencils or pens, notebook
paper:

. __ Trainer Notes __

* Th1$ session requires some preparat1on.,7ﬁg1te on newsprint
the "Outline of the Design. Process in Step 2, and the
”3p;11ne of the Re- des1gn Process" in Step 4.

Proc~dures: Steép 1. (5 minutes) ,
Explajn the objectives of the session and briefly
outlire thHe procedures:

L Trainer Notes __

* pr1a1n that the purp>se of the first ubJectvve it to allow
particinants thefgﬁnortun1ty to clarify,; summarize dand
assess the kiln design and construct1on activities from

: the previous n1ght

L - N
Step 2. (5 minutes) - . ,

Post and explain a basic overview Ot e design
process:

_ _ Trainer Notes -

* post the following list on newsprint:

Establish Criteria
Prioritize Criteria
Develgcp Design Proposals
Select Design
Construct

T Test

* Zxplain. that this Tist represents a general step-by-step
rutline of the design process that can be applied to any
technical device.

_81- o




Session 13; Day 3

Page 2
Step 3. (10 minutes)
Ask participants to give an examp]e for each step
in the design process from ‘their experience
des1gn1ng their kilns. ,

_ Trainer Notes )

Ask participants to identify the examples, record them on
the posted newsprint beside each corresponding step in the
des1gn process outline:

Step 4. 10 minutes)
Post and explain a basic overview of the re- des1gn
process:

o

!

[¢-N

wni
|

Trainer N

Post the fdiibﬁihg 1ist on newsprint:

E e Pesults. (based on criteria)

A0dify Criteria (if necessary)

Re-Design

\Re-Construct

-Test

Point out that no design is complete until it has been testod
and re-tested\and that every new design requires re-design

and re-construstion:

Explain that the remainder of this day and all of tomorrow
will be devoted to carrying out the steps involved in the

re-design process.

Step 5. (40 minutes)
Have the participants form their or1g1na1 Work groups

and develop a modified design of their kilns.

Trainer Notes -

their_kiln in view of their original criteria and any addi-

tional factors of which they are now aware.

Exp1a1n that each work group shoutd evaluate the results of

Ask that each group prepare a modified criteria list and a
new design drawing.

Suggést that new désighs include such considerations as:

inproved health and safety precautions

more attention to factors blocking/enhancing cultural
acceptability

Continued
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Tr. ianve Notes/Continued

- improvements in ea - f “unstruction

- increased efficiency

-~ more effective firinn ;5;C;h§

- emphasis on use of specif = wood types to prodice desired

density of charcoal

- improvements in draft system to ensure more even heating

- specific applicability tu their work sites
- more ease oOf un]oad1ng and roal1ng charcoal

- availability of construct.On wmaterials
* Eirculate among the groups a prov1de any necessary sugge

tions for 1mprov1ng feas1b11 completeness,; and
simplicity of the new des1gr3

Step 6: (10 minutes)
Reconvene the work croups and ask part1c1pants if
there are any final technical points to be clarified

before moving into the ~cnstructicn and testing of
the new kiln designs:

Trainer Notes , o

* Any specific téchnical issues or facts which were not
adequately reviewed and Stressed as _« result of the re- des1gn
work should be clarified at this point.

Step 7 (10 m1nutes)

- Do you feel that your group's ab111ty to work together

to solve problems has impnroved? How?

- What recommendations would you make to improve the
effectiveness of your work group?




Sessiorn 14, Day 3

CONSTRUCTION AND TESTINE OF SECOND KIEN

o

Total Time: 12% hours (approximately)
Objectives: * To construct a modified, second kiln

“ To test a modified, second Kiln

* To practice working independently
Meterials:  (See Materials listed fecr Sess on 11, "Kiln

Constriuction")

Trainer Notes - ]

* preparation required for this session involves:
= sett1ng up the mater1als necessary for construct*ng,?oadlng,
firing, covering, monitoring, and extracting a se.ond set
oi minfature kilns; and
- oreparing on newsprint an outline of the schedule for 0. ys
3 and 4 (see Step 2).
Procedures : Steo 1. (10 minutes)
Explain the session ob3ect1ves and br1ef1y review
the procedures
Trainer Notes

* Explain that the time for constructing, loading,; covering,
firing; monitoring; and extracting the second kiln will vary
according to the relative eff1c1ency of the designs developed
during the previous session;

* Stress that construeting a second;_ improved kiln_ is an oppor-
tunity for independent work, creatIVé problem-solving; and the
application of charcoal mékihg principles learned to date.

* Clarify that the trainer's role during this period will be to
keep in touch with the work groups, demonstrate the use of
tools and equipméht make suggestions, and answer qUéstlons
as needed.

Step 2. (20 minutes)
Post, explain and” f1na112e the schedu]e for
Days 3 aad 4.
. Trainer Notes
* Post the following schedu ouiiiﬁé on newsprint:

Continued __ |
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Session 14, Day

Page

N Kad

_________ Trainer Notes/Continued

AM

pM

* |

Nay 3 ! Pay 4
9 Firing
?E@ Introduct]on to Presen-
‘= 9ol tations (' hour)

[ERU g O U] mm e e e e e e e e e et e e e
77,,, ,7 R N .« - -‘—’. FE . -
Construction =2 Kiln Application & Ini
, . o<l vation (1 hour)

Lodding =3 - S
: 2| Extracting {cooling)
— ’—7

It is important to point out that the work groups should effec-
ty@eny prioritize their time so their kilns will ke

covered and ready to fire in the time remaining on Day 3.

If one or more of the groups has not completed its kiln
Up to the point of firing by the end of Pay 3; explain that
they may choose to either continue work1ng or leave the work
until the following day. The key factor in deciding which
option to choose is that the P1lns should be fired by no
later than 8:30 AM on Day 4 to allow for sufficient burn
time before extraction.

Explain that the majority of Day 4 will be for independent
work in firing, monitoring, and extracting the second kilns.

Ask the participants to deterniine thHe specific t(imeés that théy
would like for Session 15, "Introduction to Presentations"”

and Session 16, "Kiln App11cat1on and Innovation" to occur.
Explain that approximately % hour will be needed for Session
’5,,,?Ud that approximately 1% hours will-be needed for

Session 16. Recommend that Session 15 occur early in the
day so as to a]]ow amp]e opportunity to think about and plan

ths nresentations on Day 5.

St 3. (12 hours) -
Have the participants form their work groups and

begin working:

Trainer Notes , , ] 3 -

Remind participants that they will be working independently
for the remainder of Days 3 and 4.

Throughout the construction and testing period, occasionally
remind pbarticipants of how many hcurc¢remain and what tasks

are left to be accomplished. Encourage narticipants to
focus on esSéht1a1 tasks and to divide them among-.group
members to help.speed up the process. .

Continued
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Page 3

Trainer Notes/Continued

Fire precautions are an essential aspect of any kiln
operation. Keep in touch with each work group and point
out, whenever necessaryy any potential fire hazards:

o

1
o

(o))

1
r"\A\
(Ow}
i |

D
-
;



Session 15, Day 4

\

INTRCDUCTION TO PRESENTATIONS

Total Time: . 30 minutes
Objectives:® * To discuss the objectives and format of tomorrow's
session; "Precentation cf Kilnc."
* To identify what information should be included
in the presentations.

Materials: Newsprint and felt-tip pens.

Trainer Notes : —

This Introduction should.occur early in the morning on Day 4 to
al]qw the participants ample preparation time for their presenta-
tions scheduled for Day 5.

Procedures: Step 1. (10 minutes) .
Present the session's objectives and give an overview
of tomorrow's session, "Presentation of Kilns."

Trainer Notes

* The overview should include the following points: .

- The presentations will serve as a basic summary and review

- of the entire kiin design and construction process.

- The presentations will provide a structured climate for
the work groups to share their skills and experiences in
charcoal-making.

- partfcipants will have the opportunity to practice their

skills in communicating newly-acquired technical knowledge.

- Each presentation; including questions from the audience,_
should last approximately 20 minutes. (The time linit can,
of course, be adjusted to suit the number of work groups
in the program:)

the
morning before the presentation session. However, par-
ticipants are encouraged to begin organizing their ideas
and information as they work with their kilns.
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* The participants may be given the option of asking the rest
of the group to role-play, during their precentation; a

particular audience-type (e.g., traditional charcoal-makers,
in-country counterparts, or forestry extensionists). By

allowing the participants freedom in defining their audience,
you increase the potential for variety and creativity in the
presentations. If any role-plays are done; be sure the roles

and situationrs are explained beforehand.

87 : -
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Page 2

Step 2. (15 minutes)

Ask the group to develop a 1ist of essential infor-

mation to be included in each presentation:

Trainer Notes

If their'1ist appears too lenqgthy and ambitious for short
preserntations; suggest where it may be pared down:

Step 3. (5 minutes) , o

Ask the group if any further clarifications are
needed. Conclude by stressitg the value of using
a variety of communication techniques and creating
a climate of group participation during the
presentations

-88- 103
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Session 16, Day 4

z

KILN APPLICATION AND INNOVATION
ictal Time: 1 hour, 15 minutes
Objectives: * To apply experience in kiln design and fuelwood

use in a variety of situations

* To discuss socio-economic factors which affect
the feasibility and acceptability of kiln types

Resources: *  Attachment 16-A, "Design Situations"

*

Attachment 16-B, "Realities of Making Charcoal"

Materials:  As determined by part1c1pants

T%n/er Notes o I

* This Session is des1gned to g]ve participants an opportunity
to adapt and apply their knowledge_and experience in charcoal
production to actual situations. These situations may be
modified to make them more country- or project-specific;

* The entire activity can be dome at the work site to accomodate
& on-going kiln surveillance.

Procedires: Step 1. (5 minutes)
Explain the objectives and procedur

Step 2. (10 minutes)

Ask the participants to form 4 groups and g1Vé eac h
group one of the s1tuat1ons from Attachment 16-K;
"Design Situations. Explain the task as described

in the Trainer Notes.

Trainer Notes e

Based on the information given in

situations and the par-

e
ould choose and/or design
t

*

t|c1pantsr exper1ence,reach group
one or more kilns which would be bes
situation: :

suited for use in that

* In addition to kiln selection, each group should assess fuel-

wood practices and the overall process of charcoal production
as described in the situation and decide how other improve-
ments,; if any; could be made:

*  Each group will present their kiln designs and recommenda-
tions to the large group.

Step 3: {15 minutes)
Have the design groups work through the situations:

-95- 104
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- Session 16, Day & °
i Page 2

Trainer Notes -
The situations are purposefully sketchy tc allow for maximum
creativity from participants: :

Step 4. (25 mi UUtes‘,,, B
Reconvene the groups. and ask each
m

the case and present their recom

_one t
endationg.

Trainer Notes __

one tc describe

Mfter each presentation, allow a2 few minutes
comments -from the greoup. If necessary, call

.Lattpnt1on to any particularly .apprecpriatce desi

e

ol

FIQ

_group's
ns which have

LQ

-

r égésiions and

Step 5. (16 mmnu*es)
Facilitate a shdrt discussion of the socio-_

economlc factors which need to be concidered in
charcecoal-making situatiors.

Trainer Notes

Ask the participants to Give examples of any successes or

communities or-regions.

failures in charcoal-making they have heard of er scen in their

Step 6. (10 minutes) L
Distribute _copies _of Attachment 16-B; '”ea11t1e5
of Making Charcoal" and ask the group to review

Trainer Notes

it.

Explain that the 1nformah1on prov1ded in this Attachrient 45§
.meant to serve as reference material and that it shculd be
read thoroughly prior to Session 19, "Evaluating Charcoal
Yields" gn Day 6.

~90- - 105




Attachment. 16=A

DESIGN SITUATIONS _

Situation 1

~* Small ééWﬁiii‘éﬁ the outskirts of a medium-sized: town. )
* Mill-ends, slab and sawdust and stockpiled first and later burned.
Some of the lumber § occdsionally purchased by employees.
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*

Cleared land is planted on a 10-year rotation. Some tracts

are ready for harvest. o

* &dditional natural forest is being cleared witih 1drge equipment
(Caterpillars,; etc:): To facilitate immediate planting; large amounts
of ungraded material from the clearing process are quickiy wind-
rowed and burned. - |

* Some capital is available for improvements and repairs. .

“a

* Heavy equipment available (€.g., Caterpillars, graders, front-end
loaders, trucks; chainsaws; etc.).
'S’. L 7‘3;
* Indcpendent charcoal-maker who works in the area around his viilage:
* Money earned from charcoal accounts for 95% of his family income.
* Markets his product in a large town 150 km. away.

* * Transportation costs drastically reduce his profit. .

* Tools are old and few.

Situation 4

* Traditional farmer in a populated, rural area. -

* From clcaring his bush fallow to plant; he has a sudden and large
surplus of wood. _ . ; p :

* Almost all his labor time is spent tending his farm:

z91=
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Attachment

16-8
REALITIES OF MAKING CHARCOAL
by H. E. Booth ;
So H., E. Bbbth is an aufhhr1ty on charcoal ﬁrbdutt16ﬁf Tﬁi§ article

was ed1ted frnm an FAQO_paper he prepared for the United Nations

Conference _on New-and Renewable Sources ofEnergy; Nairobi;

August; 1987, and reprinted from UNASYLYA; Vél: 33; No:. 13, Food
~- and Agricuiture Organization-of the Hﬁitéd Nations,; Rome, Itaiy;

-

. : s A4

The portable steel charcoad kiln consists of two Cyl1ndr1ca1 steel
shells, a conical 1id and four chimneys: It has ‘been tried exten-

Sively in charcoal production throughout the world for many years:

Under suitable conditions, this kiln will make good charcoal: There

are a number of examples in the developed world where it has been
- used successfully for many years producing charcoal on a fairly
small scale. In the developing world, however; where these kilns
have been tried;, it is usually found that after a period of time,

there is areversionto traditional methods such as the earth pit.

ﬁééhWhi]é, the var1ous k1nds of brick. k11ns have contlnuetho produce
more and more charcoal .in the developing world._  This may seem sur-
pr1snng when it 15 considered that the steel k]]n appeared in Europe

in its present form_ more than_ 50 _years ago. The reason for its

failure in the developlng world is that is requires certain specific
conditions which either ate not present or can be provided onaly in

uneconomic ways. In Europe, on the other hand; these conditions are
dvailable, and thus the §géé1”ki1n,cbntin065,to play & useful part
in 'cha'_'rc'o'a'l production. Briefly, these conditions are: .

= A nigh-price charcoal market.
- Ready availability of cheap steel and corresponding )
fabrication dand repair facilities. ,

- Ready availability of transport facilities, i.e., roads -

- and vehicles and the means to process and carry small
quantities of timber and charcoal in scattered locations
using a mobile, h1gh1y skilled work force.

- No shortage of investment and operating capital.

The typ1calf;1tuat1on in a deve]op1ng country is rather d1fferent
There, the trad1t1ona1 method of mak1ng charcoa] is to carbon1ze
the wood in pits dug in the ground or on the s1de of a hill, or

to cover a pile of f1rﬂwood with mud and earth--the so- called

earth-clamp, Qr "parva”. In most cases,; charcoal making is carried

out by peonle ‘without any access to investment capital. Such capital

1s indispensable; although it can, if necessary, be on a low level,

involving people whose technological effer1ence is limited.

-y
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A higher level of techncloq\ is avajlable from portable steel
or from kilns made of brick: and set in mud mortar. While bri
kilns are not mobile, they ran readily be dismantled and rebui
In either case, there has to be a transfer of technology. The
imported steel kiln has the advantage of making a whole kiln
available instantly, but it requires back-up maintenance such.
steel-plate welding and heavy shcet-metal working capability.
are uUsually qguite beyond the local «charcoal makers and have to
provided on a state or cooperative level, usually as a loss op

Brick kilns must therefore be built. Building them is a compa
tively new technique requiring a supply o7 bricks or the abili
make simple direct-fired bricks from a sandy clay. Given thes
prerequisites, maintenance of brick kilns is very simple. The
virtually immune to damage from local overheating, unlike stee
kilns. The only mainterance normally needed is the pouring on
mud slurry to seal cracks. Furthermore, when the kilns must b
moved, say a few kilometers away, they are simply dismantled a
the bricks re-assembled at the new site. However, brick kilns
_.sﬁould be used only in cases where frequent relocations are no
be expected and where wood can be transported to the kiln.

Some type of brick kilns have no steel at all, merely mud and

Others, such as the Brazilian type, have a r1ng of fencing wir

provide tensile reinforcement at the base of the cupola roof.

brick kiln is’ much larger than the steel one and hence,; produc

to _twenty times more ctharcoal at a single burn: The brick kil

doors a fact that makes loading and unloading simple, since W
barrcws, carts and sometimes conveyor rolls can be used.

The steel kiln requires thé wood the charcoal to be :loaded and

loaded over the top rim of the bottom section of the unit, a Ti

and dusty undertaking. The wood first has to be reduced to b1

form, typically not bigger than 30 x 19 x 10 ecm. Hence, chain:

and comp]ox block-splitting machines are needed to make wood p!

tion p“act1ca1 By contrast; both earth plts and elamps and b

kilns can utilize large logs of up to 50 cm. diameter and ! to

meters in length: Typ1ca1]y, the wood is simply cut into oille
about 1.8 meters long:

Two prcblems affect the steel kiln in particular. First, sinc
leaks occur easily at the ground line, hot .spots can crop up di
a burn; leading to buckling and collapcse of sectiors of the she
This Problem is reduced; but nct eliminated; where the kiln is
of morc costly heat-resisting steel: Hot sﬁbts also occur witl
brick kilns, but they do not damage the kiln.itsclf. The secoi
spacial problem of steel kilns arises from its low jinsulaticn
The action of rain and wind can cause the kiln walls to become
cold:; This slows dowr the exothermic decomposition of the woot
near them and results in an excessive production of party carbe
wood known as "brands." Brick kilns,; because of their greater
and better insulation; are less susceptible.
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Finallw,
is only one small;

step

Attachment 16-B

Page 3

it should always be borne in mind that the burning stage
in charcoal

produrt1on.

The more important . steps are the harvestlng and transport of the

fuelwood,
-finished charcoal. The.

imported steel

and the delivery and distribution to market of the
kiln gives an illusion of

instant charcoal ava1]ab1]1ty which tends to blur the vision of

adm1n1,trators and officials taking a good hard look at the real

problems affect1ng charcoal

supply in a developing country-

ADVANTAGES AND DISADVANTAGES OF STEEL KILNS

COMPARED T0 OTHER TYPES

FACTOR PORTABLE EARTH PIT BRICK KILN
STEEL KILN
Cost in place ready 5,000 -- 1,000-2,500
to run {US$)
Internal voiume {m3) 6.5 8-30 50-130
Cycle time (days) 3-3 20-30 9-25
Maintenance skilled with simple simple
workshop '
Mobility yes yeés demolish and
rebuild
Life (years) 1.5-4 -- 8-10
Charcoal quality good fair good
Typical yield {percent 20 15 20
weight basis) .
Ease of burning simple difficult simple
Maximum size of fuel- 30 x 5 x 5 no limit 200 x 30 x 30
wood (cm.)
Performance in rainy ° good poor good
climate T _
Ability to tolerate "hot  poor fair good
spot" and accidents .
94 109




Session 17; Day 5

PRESENTATIONS OF KILNS
Total time: 2 hours

Objectives: * To_ present the completed k11ns and results of the

kiln r;ﬁi
Tc praltice communicatin

*|

g techn1ca1 concepts and

information effectively

Materials: As aéféiﬁiﬁéa by the work groups
Procedure: Step 1 ~ (5 minutes)
Review the ob3ect1ves and format:
S Trainer Notes
* Remi 1 the groups of the time limit and ask one of the par—
“icipants to serve as timekeeper to prevent "run-overs:'

Step 2.

(1 hour, 45 minutes)

Have the groups give their presentations:

Trainer Notes _ : _

allow a few minutes for feed-

At the end of each presentation,.

back on the effectiveness of each: Ask the group to comment
on:

- c]arlty

- sequence and var1ety .
- technigues thCh promoted/1nh1b1ted group part1c10at*on

and learning .
- way¢ to improve
Step 3. (’O minutes)
After the final nresentation, briefly discuss with

the group any.problems they have encountered

conveying technical concepts and

ideas

in

in.a Cross-

cultural

ctontext.

|

ey
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Session 18, Day 5

BRIQUETTING: A PROBLEM-SOLVING ACTIVITY

Total Time: 4 hours
Objectives: * To identify the advantages and disadvantages of
briquetting
* To discuss the feasibility of small-scale
briquetting

* To make briquettes

Resources; * Attachment 18-A, "Simple Techniques for Bio-Fuels"”
* Attachment 18-8, "Briquetting as a Cottage Industry:
A Case Study"

* Attachment 18-C, "Bamako Briquettes"

* Attachment 18-05 "Binders for Charcoal Briquettes™”

Materials: Charcoal from the trélhlhg k11hs; mortar and pestle;
two rocks; commercial grinder; etc.; for. powdering
charcoal; binders {see Attachment 18-P "Binders
for Chéktoal Br1quettes"); f1re, watéi,,bbts, and
cgnstructlon of briquetting presges,(see Attachments
“"Bamako Briquettes" and "Simple Techniqgues for.
Basic Bio-Fuels"); tools for construction of the

presses.
Trainer Notes
Listed above are a number of possible materials for making
briquettes. To encourage resourcefulness and creativity, o
only items which can be obtained locally should be provided
for the activity:
Procedures: Step 1. (5 minutes)

Expla1n the objectives and briefly outline the
procedures:

Step 2. (15 m1nutes)
Distribute and have the part1c1pants read the
Attachment 18-A; "S1nple Techniques for Bio- Fuels"

Step 3. (15 minutes)

Ask the group to brainstorm a 1ist of the. poselble
advantages and disadvantages of charcoal briquettes
based on the informaticn in the article anrd their
-experience; Record their responses cn newsprint.
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Some advantages and disadvantages

Advantages

- can be made from agricultural
"wastes"; e:g:; powdery dust
frem kilns; small
coffee husks; peanut §ﬁéll

- can be made from soft woods
unsuitable for regular
charcoal

- 30-40% extended burning time
from increased density

- slower; _heat
from inereased density

~ easier tc calculate amcunt of | -

heat in a given number of

briquettes

bulk in transport

: easy to sell in small,
standard lots

of wood and additives

brush, -

steadier heat release| -

18, Day 5

Page 2

Session

Trainer Notes -

include:

Disadvantages

more expensive

manufacture requires more time,
steps, and equipment
greater potential for increased

costs and/or price-fixing by

d1str1butor5

requires

and Eééﬁﬁidues
ani. marketing, e.qg., stockpiling,
distributing, etc.

usually dependent on specialized
market

' skills
]n productjoh,

high potenti
technology could b
resulting in greater fuelwood
shortages

s export product;
be abused,

'bFiQHéttés are 2 new and un-
familiar fuel form to many
people

cértain binders may be
cu]turally rejected

depending on the b1nder
briquette may need cur1ng or
baking

Step 4. (10 minutes)

Distribute Attachment 18-B
A Case Study",
briquette manufacture.

IhdUStFy

-level

<tep 5. {10 minutes)

Distribute Attachment 18-C,
_"Birders foi,ChéFtbal

"tt»chment 18-D,

;"Briquetting as a Cottage
and discuss the feasibility

"Bamako Briquettes" and
Briquettes"

and cutline the briquette-making activity.
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Trainer Notes

.Exbiain the following:

* The participants will form small work groups and make
briquettes.

* The activity is one of problem-solving. Each group will
have to design a method for crushing the charcoal, to select
and prepare a binder,; construct a press; and combine al]
the parts to make a finished product:

* The work groups will need to organize themselves efficiently
to perform all of the tasks in the required time:

* The two resource attachments describe tic procedures
involved in briquette-making. -

Step 6. (2 hours, 35 minutes)
Have the work groups make briquettes-

Trainer Notes o

Move from group to group, providing input as requested,; but avcid
directing the problem-solving task.

Step 7. (30 minutes) - ,
Reconvene the participants, and ask each group to

demonstrate their briquetting method and discuss:
its workability.

___ Trainer Notes - .

Stimulate discussion by asking the groups to describe:

how they approached the task.

- what problems were encountered with the grinder, binder,
press; etc.

= how the problems were solved

- any suggestions for improving the method

- potential application of the method at their sijtes &

[
b |
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Attachment 18=A

SIMPLE TEECHNIQUES FOR
BASIC BIO-FUELS

by Jacek Jjanczak

Jacek Janczak is a Polish engineer.. He wrote this article

originally as an FAO study for the United Nations Conference

on New and Renewable Sources of Energy, Nairobi, Augus: 1981
Simple fuel technologies for developing countries are based on
available resources and the "do it yourself" principle. While the
tools for processing fuel may be manufactured locally; what is needed
is a well-organized demonstration-and training program covering large
areas of these countries.
A]though s1mp1e process1ngf§ﬁt?éé§é$,€ﬁé heat value of bio-residues

considerably, every kind of fuel calls for a specific type of stove
or furnace to provide optimal combustion.

Brigquetting

Neither wood nor agr1cu1tura1 wastes such as wood dust sawdust and
coffee husksfcan be burned d1rect1yf1n domest1c stoves. _They burn
with difficulty, produce considerable smoke and are unsuitable for
Cbﬁkihg. The same is true of charcoal dust.

erat1on of sma]] partlc]es_]nto br]quettes, There are two pr1nc1pa1
methods of briquetting, with or without a binder. Doing without the
binder is more convenient, but it requires sophisticated and costly
presses and drying equipment, and is energy-intensive.

Briquetting with a binder such as tar, pitch or asphalt calls for
high-pressure industrial processes to produce briquettes from hard
coal, coke dust and, to a lesser extent. coal dust. Such processes

- are a]so sqphlst1cated and expensive, and while they are not appr-priate

for villages, they might be very useful for central or local govern-

ment projects, especially in countries having an abundance of wood

and agricultural waste.

For rural populations,; the most suitable briquetting metheds are

those which are based on avaiiable waste and bu11d1ng materials.
The manufacturing should be done in locally made hand-operated
presses. The hand-made briquette is held together mainly by the
binding material. Depending upon local availability, the most
suitable organic combustible materials for binding are resin,; tar,

animal manure; sewage mud (sludge),; and fish waste:
If combustible binding materials are ﬁét éVéi1éB]é or the waste ﬁééaé
& stronger bi nd}ng materlal as,”fbf instance, in the case of charcoal

dust then it is neces;ary to apply non-combustible binders such as
siime; clay or mud:
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Although the non-combustible binder lowers the hcat value of the
briquette and increases the ash content; it dves make possitle the
use cf materials which otherwisce would be valuelecs as fuel.

Presse

—~

AL1

Design varies troi the simplest; technologically primitive homé-made
hand-presses to very advanced automatic units. Below is a_simple
hand-press which can be manufactured by 2ny village smith. The

lower arm of the press is fixed to a wooden board. The pressure .
ranges from about 50 to 100 kg:. per briquette, or 5 to 15 kg./cm.¢. ™I
The brigquettes produced are spherically shaped, preventing the

fracture of edges which is a weak point in home-made briquettes.

"~
~

The materials used are so0aked newspaper -or any wastc paper. The
addition of-wnod ash makes the balls harder and prolongs combustion.
The brigquette« are pressed into balls of about 5 cm. in diameter,
and the weight of a dry briquette is about 30 g. The size of a

briquette may vary; but larger balls are more difficult to press.
The cost of making onc press would entail 3 to 4 man-hours and 1 to

2 kg. of iron. The working time can be considerably reduced if a ,
number of presses are manufacturcd together and work is well organized.

S
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Ancther press which has been developed and tested consists of a

square containe er in which waste is pressed by a screw similar tc

that in a wine press. Pressure is up to 2 tons per briquette or

about 40 kg:./cm:2. The rate of production, however, is slower than

- with the lever press

Good results have been obtained by adapt1ng these presses for bricks

or earth blocks: They are nNow wel1 kncwn in developing countries

under such names as "Cinva-Kam," "Terstaram,' and "COﬂbUstaram*"

In Europe during World War I, screw-type briquette presses worked
on the same. pr1nc1p1e as meat-cutting machines. They produced a

continuous br1quette mess for cutting into sections. The screw.

press has much lower pressure than the p1ston press and consequently

has limited application for waste which is eas11y convertible into

briquettes resistant to crumbling.

resses iur wood and agricultural waste exert

Advanced indu ial pr
sures, ranging from 1,000 to 1,200 kg./cm.2. At
the te

s

indu

much higher p
these pressu r
5S

.f.‘

emperature is very high. Both -high temperatires
roy the elasticity of the wood, making it
riquettes without a binder.

and high pre
rossible tg

Waste PreparatiBF

The first operation; common to all
the chopping and/or grinding of comb
technology,; where the materials to b
and straw, the best tool for chopping is a hatchet cr broad axe.

yette mak1ng processes, fs,
ible waste. In simple village
re

pared are branches, twigs

Focr production on a large scale, different tools are required such

as the straw chopper commonly used by European farmers.

THé second operation is the drying of the main combustible ingredi-

ents. In a simple technology,; drying should be performed without -2

the use of fuel. The only real option, therefore, is natural drying

in we]]-vent11aged places protected from rain: Such drying takes a
ltong time; so the basic-ingredients for briquetting should be e
prepared well in advance.

Third comes the m1x.ng of various kinds of waste and binding materials
in order to produce the optimum consistency and heat value. 1If used
moter 0il is available, it may be added to the waste,; but, althcugh
it increases the heat value of the briquettes, it makes them crumbly.

The foirth Operétibh is compressing the briquettes,; and the fifth is
drying them in open air, under shelter. Depending upon the binding
material and drying conditions; it will take between a_ few and
several months to produce dry briquettes. Drying significantly
increases the heat value of the br1quettes and thus saves fuel.

They should therefore be produced well in advance of intended use.

t
) |
[
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on_the composition of locally available biomass waste for brique
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New Types of Fuel

Experience has shown that the successful implementation of few
technical projects depends on socio-cultural, historical and

eccnomic factors as well as on purely technical ones. Many projects
involving obvious technical improvements have failed because the
non-technical factors were neglected.

Wwhen starting a new project; preliminary work on organization and .

research is essential before proceeding with technical. design. Thé
most effective way of achieving success is to assess the situation

from several viewpoints.

On the basis of this inquiry; targets for the promotion of new

fuels should be established. .Costly and time-consuming surveys are
not necessary. The environmental aspects should also be taken into
consideration, because the combustion of biomass waste in stoves

eliminates one of the important elements in the ecological chain.

If this delicate equilibrium is broken, the conseqguences may be
observed in decreasing productivity of the socil and, in extreme con-
ditions, in its desertification:

Owing tn the interdependence of fuel and stoves, it is recommended
that stove and fuel improvement programs be undertaken concurrently:
A combined program might censist of improvements to existing stove

designs and fuel types to suit local cooking practices, and the
design and construction of new stove models,; together with the intro-
duction of new types of fuel:

New briquettes should be tested. This is the only way to collect

and compare the technical data .0f the various options available
locally. :

fuels and to analyze their heat values. -Broups of people from
different backgrounds could be organized. to investigate, promote,
and later use the fuels in their households on an experimenta

Field testing should be applied; both to develop or improve new

tal
basis. They should be invited to carry out further investigatio

i

he c ting

and binding materials,

In most developing countries, there are considerabls quantities of
biomass waste which could be processed by ‘means of agglomeration

and densification. The best results are usually achieved if several

kinds of material are mixed with a binder. The heat value of well-

dried; compressed bio-fuel waste is similar to that of fuelwood.

However, the uncontrolled use of biomass waste could have adverse
ecological consequences on the soil, such as reduced fertility.
Careful evaluation of how much and which biomass can be used as fuel

in specific regions should be undertaker and monitored by competent
officials, | -
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Tebis t. IGNITION TEMPERATUNRES OF _ Tabie 2 NiT NEAT VALUL OF HREWUOULS
SOLID MATERIALS — .
e — b —— Haet value Specitic
- ignition . weight_al
Matarlsi tempora: —Sessonad Grean dry wood
- ture (C} — ——— —— e
- - o kg/dm’
Ugnits dust 150-170 Plne (Pinve) 049
[ N —— Weymouth pine (Pinus strobus) 037
Hard coal dust 150-220 Bi ] ‘;;|
Coks from lignits coal 300400 : Spruce (Pices) B 043
A - - e Larch ) © 0.5
Coke from hard cosl 350-700 Fir (Ables] o4i
Graphits 100850 Locust (Robinia} 073
o o 0.6
Charcoal (soft) 250-300 545
Charcosl {hard) 300450 084
. ans ien 065
Peat 200450 Ash (Fraxinus) oe
Paper 306 . Alder (Ainva) o . 0.48
[ . ’ ” Sycan _(Acer pseudopiatenus) 059
Wood dust . 315460 Black poplar (Popwiup nigre) 4308 33 0.41
[ —— _Bewas: V. Wetolechorelt, Hosks o drvwste, PN wWicsi, 11,

: Goss - .. - n
Composition hest  Humidity Ash Commaent
value value
kealfkg . ;on:onl .. keallkg
Ory beech wood 4554 (X 03 4224 Type
. ty
poor rural sress
Table 3. MATERIALS USED FOR YHE [ [ - R e e o
MANUFACTURE QF BRI Grean birch wood 3308 429 - 012s 2888 Type of wood com
QUETTES ‘ monly __found _ia
poor- -rural- -sress
of _daveloping
- countriss
Peper waste - .
Municips! waste ' o -
Wood waste A i .
Cocoanut fibre . Waalerpaper_bslis 4143 (2] 29 3825 Mads by hand; burn
o (made_from better I wood
Post . soaked ash la sdded
Tundra dust _newspeper)
" Cotton waste N S,
Sawdust !
§ JE " Briquatias .made.of T 628 24 22 4408 Compersbls--to—-
Groundnut sheiis 30-45% chercost maedium-quahty
sreinut Is __dust hard _cosl: b
’,""I?u' If 10-45% chopped ash content
Olive oll residue --twiga sbly from sand
Sugas cane 15-20% menurs
Bark
Rice hulshs .
Sunflower husks Briquettes of. 3397 12 127 3109  {ower ._parcenisgs
Leathes wasie 25% charcoal dust of -charcosl - duat
25% straw ~ reduces heat out
- 30% chopped rwigs put
Man 20% manure
Used mator b (A an wlatve 1o
sulids}
itay e . - . R S
i - HBriueties mude of 180 54 95 3599 Feasihier every
50% straw wherr, but _has
Coah waste $0%. Ciw manuie * hanure con
e o s oo and ma
luend processing waste.
IR TN R . . By . .
APe urew
G - » O ah e e
I m tee meta bl
UV RFETAE ’ ant are
a8 Bt choaet

Q . ~-103- 149
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Attachment 18-8

BRIQUETTING AS A COTTAGE INDUSTRY: A& CASE STUDY

A national corporat1on was set up by an African country to manage

a natural forest using the income from forest products to finance

its management operations. The fprest chosen for management had

been degraded over the years by grazing and wild fire. The

surrounding v111agps had h1stor1ca11y been given free use of this

land whieh was now declared reserved forest:

Cne of the major products available from this forest was cha-~coal.
The corporation used earth kilns for productlon and the y1e1d* were

good. The labor force was recruited locally allowing some return
to the surrounding villages:

After a few weeks of product1on, it was discovered that about 107

cf the charcoal was remaining behind in the soil after carbon1za-

tion. The small particles could be recovered by flotation, but

were too fine to be sold on the domestic market: The cvrporation
decided to set up a briquetting operation:

Preliminary investigation uncovered two options for setting up the
operation. The corporation could import both equ1pment and resin
binder from Europe and produce briquettes "in-house.: Or; they
could set up the production as a local cottage industry using
village labor,; tree gums gathered from the area,; and simple tech-

niques which would produce briquettes comparable in quality and

cost to the in-house briquettes. _It was also_found that the bri-
.quetting work would fit into_the local agricultural work-schedule

and obrovide another source of income to the villages.

The corporation decided to make the briquetting a cottade industry.
They designated charcoal recovery areas for each village; provided
basic training, and bought the finished briquettes from the villagers
at a mutually agreed-iupon price.

The final resuit was a saving of investment capital by the cornor-

ation ind a firmly established local industry. The cooperative
effort was then expanded into different tields. :

- - 119
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BAMAKO BhiQUETTEé

This terhn1que was developed at the request of Peace Ccrps Mali
to transform millet stalks into an easily transportable energy
source. The best use of most agricultural waste is to return it
to the soil, but if this is not technologica’ly or:socially .
possible, most agricultural waste can be carbonised or used i

directly for fuel, preferably in improved cooking stoves.
Carbonising reduces the bulk of the fuel, preserves fuel from

insects and fungu>5 facilitates storage, and provides a smokeless
fuel for use in densely poru]ated areas:

In the Ramako tests; millet stalks were* carbonised in an oil drum
kiln. This takes 2 teo 3 hours of labor per day: The resulting -

charcoal is f]u‘fy and fiberous and is easy to form into briguettes.

The charcoal is lightly pounded to reduce bulk, and non-carbonised
pieces are then picked out: The pewder is piaced in a coatainer of
20 to 40 liters and bLinder is added:

A
The binders used in Bamako were gum arabic and clay: Due to the
fiberous nature cf 'the charcoal_produced from millet stalks,
briquettes using no binder at 211 were also successfully produced,
but they break down from rough handling and disintegrate more
rapidly when burning. Usinag clay only produced a briquette with
sustained heating properties; but is was hard to keeb going and left
a ceramic ra3sidue which blocked heat from helow. Gum arabic binder
produced a bricuette which held together well and was quite satis-
factory. Gum arabic with a sma}l amount of clay produced the best
brigquette. The additjon of clay extended the. burning_time and gave
a denser briguette. %he binder was prepared. by dissclving gum

. arabic in water and adding it to tha charccal, along With encugh

clay’ and water to make the mixture rather st1ff . Inch and a ha]f

upfapdwdowr,1n,the mix until the pipe was,forced fu11,of,;he mixture.
The pipe was thern removed and held at a slight angle to the ground.
A push rod of slightly smaller diameter was inserted to r,ush out

the mix. The actual maneuver is more like holding the mix with the *

push rod and sliding the pipe off of the mix. This can be done

directly on the gruund or on ffiats, and should be exposed to the siin.
Theiresu1t1ng long sausage can be left to partially dry if necessary.
If the mix is currect, it can immediately be broken into small seg-
ments on 2 to 3 cm. th1r<neS> and each briquette placed on its side

to dry: In Bamako, during May, the briquettes were sufficiently sun

dried in twc days te burn well and were eaSle handled without

breaking. One batch was caught in a heavy rain after one day of

drying but remained stable, even though they required an additional

two days of drying. Nore of the br1quettes gave off objectional

odors when burned and user aCfeptance was gcod:

-105- 1_26
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Attachment

BINDERS" FOR CHARCGAL BRIGQUETTES

A binder is simply scmething which holds the charcoal briguette

together while it is being moved about or while it is burning.
Briquettes can be made without binder if the charcoal jtself

is of a fluffy nature, as in some types of charcoal made from
agricultural wastes. But, these briquettes will tend to fall
apart as burnyng takes place; and they certainly won't stand up .

to rough harndVing.

Adkesiveness is the most basic and important quality to look for

in a binder. However, some of the most adhesive binders may be

uneconomical or unacceptable to the user. Some possible binders
are: '
tar clay
starch animal manure
plant resins ) ] fish waste
commercially prepared resins molasses

In the US, the most commonly used binder is starch- In southern
Seregzl, the smell of burnirg starch is objectionable to the people
and a local tree gum has been found that is acceptable. Clay will

act as_a binder, but the powdery residue blocks the passage of

radiant hcat, and much of the heatirg valiue of the charcoal is lost:
- 3riquettes. prepared with tar or molasses have to be heat-treated to
drive off the vclatiles that have been added.
In addition to the binder, a carrier is needed to make a good
mixture with the powdered charccal. As this is usually water, the
binder should be water soluble, or at least emulsifiable in the case

5 ,
it

of cil-based binders. Some binders, such as fish waste or starch,

will require precooking tc make them sticky.

The usual formula for a briquette mix using starch is 100 kilograms
of charcoal; 5 to 7 kilograms of starch, and 30 to 35 kilograms of

water. Starch can be obtained from roots or grains, preferably
tnose which do not serve as a source of food.. Crush or grind the
grain or root and wash the starch from the crushed residue. The

starch is contained in the wash water and will settle to the bottom.
~If you catch a sample of the wash water ina clear glass container.
before the starch has had a chance to settle, you can calculate the

necessary amount of water needed to cook and-mix the starch, »
Medsure the starch depth and multiply by 3:407. That is where the

top of the water cclumn should be: Water can then be added to or:
removed from the main container in like proportion. These propor-

tions will give a mixture of starch and water that will gelatinize
without becoming too thick. It should then be heated to 65°C,; at

which point it will thicken and can be mixed with the charcoal.

STTERE -3 -




Session 19; Day 6

EVALUATING CHARCOAL YIELDS
Tdt;] Time: 2 hours

S : D ,
Objectives: * TJo deter@ine the moisture content of wood

* To calculate the yieldeof a kiln

Materials: NéWSbFiht felt- tip’ pens; pencils or pens, notebook
paper; sample pieces of wood of varying moisture
contents.

Resources: * Attachment 19-A, “"Elementary Calculation of
. Moisture Content"
* Attachment 19-B, "Energy Potential of Raw Wogd"
f Attachment iéiﬁ; "Charcoal Yield- WorkSheet"

S

_ Trainer Notes . ___

—
-

* Prior to this session, it will be. necessary to gather severq]f
pieces of wood from among common local varieties and calculate
their moisture content. Number the samples and wecord their

exact moisture contents on a sheet of paper. (Séé Step 4)

* Also, it w11l be necessary to creaté and solve iwo hypothet1cal
yield calculation problems. (See Stép 8) :

Procedurds: Step 1. (5 minutes)
"Exp|a1n the session obaect1ves. .
'Step 2. (10 minutes)- ‘ )
Ask parL1c1pahts to br1efly rev1ew and explé n
factors ‘'to be considered in evaluat1ng different -

types of kilns.

Tiéinér Notes e

* Remind participants of the factors mentioned in the article,

"Realities of Making Charcoal" and of the criteria lists

which were developed in their design plans.

* Some factors which should be mentioned include:

- user needs ‘ - portability
- labor requirements - durability S
- capital requirements - availability of construction
- carbonization time materials ,
- kiln capacity - ease of operation

: : - yield

% Point out that "y1e1d" calculations are an important way of
determining the spec1f1c energy efficiency of a particular
kiln design.

o
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Step 3. (15 minutes)
Ask participants to 1dent1fy some- of the variables
which should be considered in calculating yield:

___ Trainer Notes

Explain that yield calculation essent 1a11y involves

*
compar1ng the amount of potential ene rgy going into a kiln
in the form of wood to the amount of enerqy potential coming
out in the form of charcoal.
* Stimulate discussion by asking:
- What variables must be considered in determlnlng the energy
potential of raw wood?
- What variables should be considered in determining the
energy potential of charcoal?
* Some 1mportanf variables which should be h1ghllghted 1nc1ude
- moisture content of raw wood
- wieght of raw wood
- brands found in kiln
- moisture content of 655?6651
Step 4. (15 minutes)
Distribute the samples of raw wood and have
part1c1pants estimate the moisture content of
each sample. )/
Trainer Notes L
* Record their estimates on newsprint:* ’
* Point out that different wood species have different densi- "
ties; so weight alone may not indicate moisture content:
The feel and smell of the wood are often more reliable
indicators. :
* A game can be made of this activity by offering a prize to

the participant who most accurately quesses the actual
moisture content of a particular sample,.

Step 5. (5 minutes)
Reveal the real, ca]cu]ated m01sture content of
each sample by writing it on the newsprint beside

their estimates.

, | - -los- 123
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Step 6. (20 minutes) =~ ) o
Distribute Attachment 19-A,"Clementary Calculation
of Moisture Content" ana Attachment 19-B, "Energy
Potential of Raw Wood" and practice calculating
noisture content:

Trainer Notes

Allow participants time to look over the attachments and ask
gquestions.

Explain that the oven-dry weight of a quantity of wood can

be determined by baking random samples at below 2120 centi-=
grade until stable weight is obtained (usually overnight).
Identify individuals among the participants that are familiar
with calculating moisture content and ask them to help others
in the group to work a few sample problems using hypo-
thetical weight figures.

Step 7. . (15 minutes) S ,
Distribute and-explain Attachment 19-C, "Charcoal
Yield Worksheet."”

Trainer Notes

!

!

Explain the basic formula outlined on the attachment by
working through the sample problem on newsprint.

Mention that the moisture content of the charcoal is assumed
to be negligible unless it has been wetted by rain or during
the extraction process. If necéssary; the moisture content
of the charcoal can be determined by baking random samples.

Step 8. (
Ask partic
y

20 minutes)
particip
thetical yie

ants to practice solving two hypo-
1d problems.

Trainer Notes —

Write two hypothetical probiems on newsprint.
Ask those participants who work out the problems early to
help dthers in the group who may be experiencing difficulty.

Step 9. (15 minutes) S
Conclude by asking participants to discuss: o
examples of ways in whi®h yield calculations could
be helpful at their work sites:

. ‘H‘
SN
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Trainer Notes _

* Stinulate discussion by asking: N
- What difficulties would you encounter in coiiéctihg yiéid
data at your work site?

- Why is accurate yield data important?

| Sy
O
oy
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Attachment 19-A

ELEMENTARY CALCULATION
OF MOISTURE CONTENT .

In forestry it is customarily given as a percent fraction on a
DRY basis:

100

Basis

Mass Oven-dry Wood

Beware that we customarily think in terms of "percent of a total,"

in this case giving a WET basis figure which is NOT generally used:

- 12¢

N



Attachment 19-B

ENERGY POTENTIAL OF RAW WOOD

Raw Wood Charged

Air=dry wood Partially dry woo

1.5 kg 2.0 kg
4700 kcal 4400 kcal

Charcoal Produced

Very Good 0.35 kg. 35% yield 0.30 kg. 2250 kcal 0.24 kg. 1800 kcal
2625 kcal 54% of 30% yield 24% yield -
erergy initially 48% e.i.r. 41% e.i.r.

recoverable
B A,

Adequate 0.25 kg. 1875 kcal 0.20 kg. 1500 kca? 0.
25 ield 20% yield 16
39% e.i.r. 32% e.i.r; 27

F L | e

Very Bad 0.15 kg. 1125 kcal 0.10 kg. 750 kcal 0,08 kg: 600 kcal
15% yield 102 yield 8% yield
4 eii.rs ©16% e.i.r. 14% e.i.r.

Fig: 2 Energy Available from Raw Wcod and from the Charcoal_
Produced from It with Respect to Moisture Content and

Efficiency of Carbonization

ik
o
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Attachment 19-C

Mmoo

The basic formula for determining yield is:
(Weight of Charcoal) x 100 = % Yield
(Ealculated Oven-Dry - (Weight of Brands)

Wood Weight)

Brands may be of two types: wet and oven-dry.. Brand content of 2%
or more by volume is an immediate indication of kiln inefficiency.

There are essentially four options in accounting for brands in
yield calculations:

1) Subtract wet brands from wet wood, then calculate oven-dry

25 Subtract dry brands after calculation of oven-dry wood weight.
3) D3 both of the above. '

a) Ignore the brands in the calculation and list x% yield wit

=

x% of brands:
Option #3 is generally considered to be most accurate.

Sample Problem: Work Space

875 kilos of charcoal
steres of wood at 350 kg. per stere
kilos of wet brands

00

—

ulm

kilos of dry brands

moisture content (0DB)

0

o
1
e
(4"
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Session 20, Day 6

PROGRAM EVALUATICN , ,

Total Time: 2 hours
Objectives: * To evaluate the effectiveness of the training
prograf
* To identify ways in whic future charceal training
programs can be improved
Materials: New ”sprint and felt- t1p pens
Procedures: Step 1. (10 minutas)
Review and explain the session obJect1ves

_ Trainer Notes

*|

Nemind the participants of the design principles which were
discussed during the session on re-design of kilns (Session
13 Déy 3 ) Point out that the principle> of tegting,

programs.

(25 minutes)

.gfpart1C1pants divide into groups of 3 or 4

oI
Kadl Y

\T\l\

ord on newsprint their observations regarding

fectiveness of the training program.

[ A = s =aR ¥/}
TS ia o erl
0 A< o
(12 e W

-h\

Trainer thés o L _

*|

Ask that each group list three aspects of the program which
were_particularly effective and three aspects which were var-
ticularly ineffective.

For each ineffective aspeict of the program, ask that partici=
pants suggest ways in which it could be improved.

Encouragje participants to be as specific as possible and to
consider all aspects of the program (i.e., sequence of
sessions, content of sessions, trainer techniques, etc.).

I1f possible, the trainers should.join the small groups and
participate in the activity,

While the small groups are Work1ng,7§r[aggg79h§15§ in a semi-

circle at the front of the room so that three people can face

and speak to one another while reading the posted observa-

tions and suggestivns. Arrange a second row of chairs around

the first three. The confiquration should look like this:

Continued
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Session 20, Day 6
R Page 2
Trainer thes/Contlnued .

*

57 E 5 I .( . Outer circle
E?a A ' N - - . Inaer cirela
A

.+ + : Newsprint
Approximately five minutes betore the end of the time

allotted for this step, circulate among the groups,; remind

them of the timc remaining and ask that they post their

oBéervat1ons and suggestions when they are finished:

Step 3. (10 minutes) o
Have the group reconvene and occupy the chairs in
the outer semi-circle. Exp1a1n the "Fishbowl"

acf1v1ty

Trainer Notes o

*

has had experience with this activity. If so;

Ask 1f anyone f
ask them to help you with the explanation. Your explanation
should include the following points:

- Only three people at a time will be in thc inner semi-circle.

- The role of each of the three people will be to discuss and

respond to the posted observations and examine the feasi-
bility of the suggestions:

- The role of those in the outer semi-circle will be to
cbserve and listen without speaking.

= Yhen someone from the outer circle wants to enter the dis-

cuss 1bh, a rerson from the discussion group should leave
and join the observers., .

The reason for using the fishbowl structure is to provide a
comfortable format for discussion and to encourage construc-
tive feedback and suggestions. Therefore, it is important
that people feel free to express their thoughts without fear
of reprisal. People should be encouraged to enter the dis-
cussion and to exchange places with one another when they have

something to say. It is a gbbd idea to have at least one.

member of the training staff in the discussion group at all

times.

tep 4. (10 minutes)
ust before the discussion, ask one of the partl-

ts to scan the lists and point out any common-

es and parallels among the observations.

#



Session 20, Day 6
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Step 5. (50 minutes)

Ask that three voluntesrs move to the inner semi-
cirecle and initiate the activity by responding to
one of the observations:

1Y

Step 6. (10 minutes) : :
Summarize the. observations _and suggestions for
improvement that resulted from the fishbowl dis-
cussion:

Trainer Notes

Stress those observations which seem most generally agreed
upou by the group &nd most feasible in terms of future
implementation:

Step 7. (5 minutes) o S
Thank the group for their participation in this
activity and in the training progranm.

Trainer Notes - - —

this final Ssession. Participants and staff could then have

the opportunity to prepare a meal using charcoal! prcduced
during the program. :
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BIBLIOGRAPHY

Ne suggest that the follow1ng texts be purchased in sufficient
quantities for distribution to all participants:
Booths H. E. "Realities of Making Charcoal." UNASYLVA, Vol.
33; No. 131; FAO; Rome:
Eckholm, Erik The Other Energy Crisis: Firewood. World Watch
Institute, Washington, DC, 1975.
Janczak,; Jacck "Simple Techniques for Basic Bio-fuels: UNASYLVA,

Vol. 33, No. 131, FAO, Rome:

Noronha,; Raymond "Why is it So Difficult to Grow Fuelwcod?
UNASYLVA, Vol. 33, No. 131, FAO, Rome.

Salem, Ben B. "Fuelwood Production in Tradition nal Farming Systems."
and Tran van Nao UNASYLVA,; Vol. 33, No:. 131, FAO, Rome:

The following resources are effective for reference:

Earl, D. E. Charcoal; an Andre Mayer Fellowship Report. FAO;

The only general charcoal publication in print.

Emphasis is on the Mark V portable steel kiln.

Earl, D. E. Forest Energy and Econciic Development: Clarendon
Press, Oxford, 1975.

An overview of forest energy and its role in
economic development.:

DEVRES The Socio-Economic Context of Fielwood Use in Small
Riural Communities. Agency for Internat1ona1,DéVélbp-
ment, Washington: DC, 1980.

International Charccal Making for Small Scale Enterprises.

Labor Geneva, 1975:

Organization Published in simple language for small scale pro-

ducers in develop1ng countries. Also cocvers the

small business aspects of charcoal making.

Emphasis is on metal kilns:
National Academy Firewood Crops. Mational Academy Press;
of Sciences Wéﬁhihgton, DC 1980.

production,; including carbonization poss1b111t1es
US Forest Charccal Prodiction, Marketing and Use. Washington,
Service DC, Forest Products Research Lab Report 2213, 1961.

Information on mascnry kilns:
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THE FARALLONES INSTITUTE RURAL CENTER
15290 €oleman Valley Road
Occidental; CA 95465

The Farallones Institute is a non-profit organization
active in the development of appropriate community
technolegies; with an emphasis on reneswable sources of

energy and food systems: Areas of expertise include:
- design ahd-impiéﬁéﬁtaﬁiaﬁfjfﬂiréining,prbgréms; with
a focus on_experiential learning and the acquisition
of integrated skills
- resource gathering and information sharing
- design, use and evaluation of small-scale technologies
- study trips to rural China

- consulting services

CHP iﬁTEﬁNA?iﬁﬂAL; INC,
1010 west Lake Street
Oak Park, IL 60301
{312) 848-9650

CHP International, Inc. is a consulting firm specializing

in the design, management and evaluation of international
training programs. It develops and conducts technical,

cross-cultural and language programs in Latin America,
Asia; and Africa, In addition,; CHP International, Inc.

leads staff development workshops in the techniques i
necessary to effectively implement competency based and

experiential training programs.




