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ABSTRACT

In spite of the abundance of cheap biomass for fuel, poor families of
the province of Camarines Norte still rely on fuels that are either

expensive or difficult to gather. There are existing novel models of

the traditional stoves that are still in use and there are several other
prototypes that local technicians have introduced to the province.
However, stoves are being designed and built without the benefit of
learning from the past experiences and the socio-technical context of
the technology. There remains poor utilization of the abundant and
cheap source of fuel such as rice hull, coconut husks and coconut
shells which also breeds environmental pollution. The study
describes the extent of the fuel crisis and the reasons why. It also
explains how families can create their own stoves through a
participative and interactive design process. The study produced

forty miniature models of cook stoves and five prototypes of stoves.

It includes a hybrid model of a stove made of clay, cow manure and

coconut fiber and with a steam injection mechanism.
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CHAPTER 1: INTRODUCTION

1.1. Introduction

Cook stoves have been part of my childhood. My miarere always struggling to have
the cheapest fuel for cooking and have used wduat,coal, gas, and coconut husk and
rice hull. I clearly remember how | struggled my el cook rice with coco husk amidst
the naggng temper of my mother. | was so full mbke, dust and heat while trying to

cook with the single burner rice hull stove with@uy chimney.

Twenty two years after that, | already collectedrkvexperiences with NGOs in the
southern island of the Philippine

My fresh insights for rural
development gave me a renewg
vigor to solve practical but lingering
problems of food, energy, waste a
sanitation, water among many oth
basic needs of the families in m

home place.

The author with the rice hullstove and Jun Oyaadeprking
youth who received skills traning for the fabricaitof the stove

Beginning in 1995, | had the resolveunder te ILO-IPEC program, Daet, Camarines Na@93.

to confront the practical problem of fuel for coolgi In the same year | got a design of a
cook stove from the engineering department of titerhational Rice Research Institute
(IRRI). I created several improvements from theigieand produced a new model. But
before the model was fully tested by other usevery®ne around was nagging to have

my design patented before even selling any unit.

Patenting any design was too complicated for aggtiug designer as me. Instead of

following their advice, | kept on building new potpes and experimenting with other
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kinds of fuels such as coconut husk and green cdirells. By the end of 2006, | have
aready developed six models of cook stoves witterdint applications and fuels. As of
this writing, my workshop already received morentlathousand visitors who are very
enthusiastic to learn from my stoves. However, raft®re than a decade of that
experience, my prototypes remained in my workshap ia my own house. | stil could

not see the expected impact of my work to the raoblof the poor families. Those who
are living right beside the rice mills and mounttit of rice hulls still rely on wood,

wood charcoal and petrol for fuel. Families at theonut farming communities still do

not use their coconut husks for cooking.

In a place caled Contod (meanings

“hill), 1 once interviewed a mother ¥
whom | saw drying some pieces .‘- '
wood at the front of her small nip:
house. During the short conversation
learned that she spends about Php
every two days to buy fuel wood fg
cooking Under the local context, th

wA

amount is already good for an adult’sA house between the road and the fairm at Stio Contoc
Barangay Guinacutan. (by the author).

two meals of rice or a family’s week’s

supply of laundry soap.

There are no coconut farms near this village wideiedl palm leaves could have been a
good fuel. However, there is at least three ricksmearby spewing mountain heaps of
rice hull. In September 2007, | hired gq.‘__q__ :
researcher to conduct a preliminary T
survey among ten families of this

vilage. My small research concluded

A typical medium sized riee mill. (by the author)
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charcoal, one is using gas, one is usingwood an& are using rice hull for fuel.

This exploratory study was an investigation thatkseo understand why the past models
are failing if not taking off. It investigated thensions between the need of the farming
families for fuel, the abundance of the alternatieds of fuel and the absence of
appropriate models stoves. It tried to answerdunestion by holding a series of stove
design workshops which ended with the creationiofature models of the stoves. It was
a product of direct participation unto the desigogess. The said processes culminated

with plans to create village stove production pctge

Preparations for the thesis began on September. 20@ field research was conducted
for five and a half months January 2008 to May 2088iting the manuscript was from
June to August, 2008 at Wageningen University.

This master’s thesis consists of 6 chapters. THie dfuthe discussions are embodied in
Chapters 3to 5. Chapter 3 presents the Contegpt€h4 the M echanisms and Chapter 5

the Outcomes. It ends with concluding statemenas ¢Rkplains the prevaling fuel crisis
and about the discovery of pool of possible sohgio

In many instances, | used the first person pointi@lv because of the high level of my
personal involvement in the entire conduct of thehs. Aside from designing, organizing

and facilitatingthe stove design workshops, | gilgosonally fabricated the stove models
from the past which | also used to stimulate teilfiesearch. All the while | had to keep

my second but primary role as the researcher.
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1.2. Research Objectives

1.2.1. Addressing Development Problems

This study worked to provide a pool of answers he prevailing environmental and
poverty complex of the poor families of Camarinextd as manifested in their capacities
in coping with poorly designed cook stoves and pamoess to fuel for cooking.

1.2.2. Understanding the Problem

* To identify the actors and investigate their rolaserests and resources in the
domain.

* Explain why the existing stoves are helping or hebing the poor resolve
their problems with fuel.

* To identify, interpret and evaluate the constraartd challenges facingthe
full development of the cook stoves of the proviaE€amarines Norte.

* To provide recommendations to address the resittseegesearch.

1.2.3. Improving Conceptud and/or Methodological Framewoks

* To understand the prevailing technological systémooking stoves and explain
how poor families are using or not using them aitngt w

 To create a design process where mechanisms cahebified to support or
preventthe success of the technology.

* Propose a system of designing stoves that may lbeéabonfront the problem.
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1.2.4. Personal Objectives

» To learnto do arealistic evaluation.
 To design evaluation programs for other technokgethe province such as

recycling centers, rain water tanks, compostingesys, gardens, among many
others.

« To create appraopriate technology design programsuch projects.

* To formulate policy agenda that will supportthsules of this study.

1.3. Conceptual Framework

1.3.1. The Activity Theory.This theory argues that activities happen in asd@ontext.
People organize the situations of every activityiriiggrating and being integrated as
subjects to the object and the instruments becomiungfied whole. Operations become
meaningful from a meaningful set of meanin gful asi within complex societal activity
systems. Situations are constructed as p eop leiaggmemselves to attend to and give
meaningto figural concerns against the grounchefangoing social interaction (4).

Thus study willinvestigate the processes of dasgstoves in five contexts of different
communities — rice farming, coconut farming, fisfpifood vendors and urban poor.
These five situations will be an integration of #utors and their relations, their
knowledge and skills, and the materials and insenishavaiable. Please see Section 3.3

for further discussions.
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1.3.2. The Realistic Evaluation Cycle

Mechanisn (M)

Context (C)
Out (e}
What works for whom in wh Tl‘lco ry utcomes  (O)
circumstances?
Fro m
> H ypo thesis
Specification N

What mightwork

for whom inwhat
circumstances?

Observations

Multi-method dat:
collectionand analy sis
on M,C,0

Exhibit 1. The Realist Evaluation Cyclt
Source: Pawson and Tilly, 1997

This cyde follows the basic logic of inquiry asote of social and natural sdences (5).

Theories are constructed in abstract terms. Hysahbat would explain its regularity

are then created from these theories. Observatienhen undertaken to see the validity
or not of the hypothesis. Finally it tries to seahsuch hypaheses are embedded in the

program. New theories are then created out dfitdtecy cle (5).

Taking off from the Realistic Evaluation Procedss study organized the components
the domain of stoves into the C-M-O configuratidhere are at least five political-
economic and social domains that are affectinggiesof the stoves. Fromthese
domains come the candidate mechanisms that cantimalstove designs a success or
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failure. Table 1 presents the candidate me chanisnsp ecific contexts and the possible
outcomes.

This is my hypahesis. There are five domains cogethe context of the stove design
process and there are candidate project and soeeHanisms that embedded in the

gven context that can produce the potential ougsom

Table 1. Candidate Mechanisms.

Domain Context Project Social Possible
Mechanism Mechanisms Outoome
Technology Institutes have Improved Failure of some
developed different| technical models because
models. performance of inaccessibility.
Local models by Patronage of
local attisans Improved access Provision of locally produced
to the warranty and atel models but ona
manu facturer sales sewvice limited scale.
Patenting systems | Improved access Inclusion of other| Limited

for inventions and | to the stove potential popularization of

innovations designs. manufacurers stove units. Slow
Participation and maturation of
ownership of the stove designs.
technologies.

Environment Increased Legal and social | Reduced
vulnerability from pressure against | production of
natural hazards dus wood charcoal wood charcoal or
to deforestation production shitt to alternative

fuel sources

Emissions of
noxious gases
Risks fom burning
in open dumps
Air pollution fom
open dumps and
indoors

Improved cook
stoves that draws

smoke out of the
house.

Legal and social
pressure ag ainst
open dumping
and burning of
rice hulls

Reduced risks
from accidents
Reduced indoor
air pollution

Economy

Increasing prices o
gas The decreasing
demand for gas and

increasing demand
for wood charcoal

Increased poverty

incidences

And reduced food

security

f Design and mass
production of

low cost and
appropriate stove

models.

Creation of small
scale village

enterprises on
stoves and fuel.

Reduced pressuré
to cut forests br
wood charcoal
Improved family
income

New employment
opportunities for
fabrication of

stoves and supply
of fue
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governance Existing laws for Penalties for Reduced cutting
Air, Water, violators of forest wood for
Renewable Enemy |, Incentives for charcooal
Solid Waste and projects that Reduced dumps
Biofuels support the law | ofrice hull
Laws for forest
protection
Community Highly centralized Open Access to | Quick shifts to
Relations and controlled rice agricultural agricultural
mills and coconut wastes from the | wastes for fuel
mills mills asfuel Birth of village
livelihood
enterprises on
Non partidpation stoves and fuels.
in designing the
houses

During the field research, | was on the watch aaréfally selectingthe mechanisms that
can be triggered on a context that is also slowyiveng as the field research progresses.

During the field research, | have decided that agitbe mechanisms that are existing in

the study area, the strongest mechanism thatusamare (1) participation and (2) open
access to stove buildingtechnologies. From witatlécted, | rearrange this

configuration and is presented in Section 6.1.3.

1.3.3. Two Opposing Models of Stove Design Process

For this study, | believe that stoves inthe proeinf Camarines Norte are being and
have been designed to follow tB®nsumerist Model of the stove design process(6). It

is a model that is supported by the highly cergtnaj tendencies of the market. It
assumes that the outsiders know better than thésldt forces the consumers to adapt

their demand to the product. It alienates the looadntiveness of the population and

ends up with a very few and uniform product.
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Exhibit 2. Consumerist Model of Stove Design Praess, Approvecho Ingtitute.

It can be fast but would exclude the poor famifiresn usingthe product and will drain

the local economy of their resources in favor @ bhenufacturing industries. Going
further, stove design will be successful if it dolls the Grassroots Approach as

demonstrated by thBesign by Evolution Model (6).

This model stimulates local inventiveness, paratipn and mobilization of local
resources. People will gain the sense of ownerdkefevan ce to their needs are enhanced
thus, they are likely to support it. It allows ttreation of multiple products that wil suit

to the wider range of needs.
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It adapts well to rural areas and neighborhoods wdse family or social organization

and for small vilage workshops or home productProduction can be much slower.

= 3-2: Design by Evolution Model
Production occurs throughout. Square boxes indicate production.

Demand is generated by society.
A1l products are interrelated,
INGENUITY

—“> '“'ﬁ-‘[, REBUILD
SUCCE =.5F.‘ == OLDEST
PEOPL FMODELS
Y to - —
[ e
JI7 TESTS
LOCAL
HATERIALS FAILY an_-r K}:Eg;“@ :\:Eﬁﬁﬁ?“’\_.—v‘mo”

3 - HEW USES
u o INCOR PORATED
LBEAL B " MieLory
CONDITIONS 3 a REML 1
LoCAL - e
FHILDSOPHY . 4 ‘H\
s : : TMAIOR N y

/

LOCAL
SRALLS

NATIVE ™

S0CIETAL MNEED

=l
CHECK-UPS FOR ——

7 INNOYATIONS
S L [ /_“’wm:smnau

TESTS (

- __/'“ﬂ—h.':'_'-

€,
= HE -
< pEMA

— e T i

l

Exhibit 3. Design by EvolutionModel of the StoveDesign Process. Approvecho Ingtitute

The model begins with the mobilization of the loskills, materials, conditions and
philosophies. Driven by the needs of the socidigsé elements produce ideas and

designs are developed. Some interest groups mdodls may work on laboratories;
others will conduct field tests and produce sucegssd failures. Along the way,

feedbacks will be solicited and can be checked wighresults of laboratory trials to
produce more refined designs. Along the way, p em@alg copy the successful designs

and create more diversified designs for differanditions. The designs are widely open
for public access, thus are promoted widely andlgpt@drough teachings and

promotional activities.

1C
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Throughout theprocess, people will find mechanisorf&e upon the new sets of
conditions, be it a resutlt in the laboratory oldfieests or new interests and app lications.
Each time there will be points for decisions arnéden of certain features, designs and

innovations.

1.3.4. Principles of Self Regulation

The purpose of a functional and self-regulatingigress to place elements or
components in such a way thateach serves the hardisiccepts the products of other

elements.

A pollutant is an output of any system compontraisis not being used
productively by any other component of the sysktra work is the result of an input

not automatically provided by another componernhefsystem.

Bill M allison
Permaculture: A Designer's Manual, 1992

Bill M ollison uses the chicken to illustrate the
argument. The chicken has need such as food, L R et 10
water and shelter. It also has products such as f ;
meat, eggs, feathers and manure. It has
behaviors of scratching, foraging, flying and
fighting. The chicken has intrinsic

characteristics according to its breed such as
color, tolerance to climate, among others (7).

A permaculture system would create a design Exhibit4. The Ctekenin a Pemaculture Sysem. Sou
Pemaculture Designers Manual. Mollison 1992.

that will provide the chicken of its needs and

11
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will use it products in full consideration of itstrinsic properties. From this evolved
designs which places chicken in orchards, in matalges, near the pond and pasture. In
contrast, commercial poultry production would p lelsicken in small cages which
immobilizes them, just enough to feed and give naadteggs(7).

Using the preceding principle of self-regulatiolgwes should be designed under a strict
connectivity tothe other elements in the systeamely the kitchen, the house, the
household members, the garden, the farm and threesoaf fuel in the community. They
should supportthe needs of the family not onlydowking but should also supportthe
health of the family and the social relations ia ttousehold and among the immediate

neighbors.

Stoves require fuel. They should be designed iray tliat will enable the users gain
access tothe nearest and cheapest source diftieé same way, the sources of fuels

such as mills, farms and gardens should be desitgneobvide the families easy access
to these fuel sources. Mobile micro rice mills eaxeellent examples of appropriate

design of rice mills because the rice hulls withan within the vicinity of the rice farm.

Stoves gve off heat. Excess heat coming from thi@mey can be utilized by creating
hot air box dryers. The stoves should provideit&sli where heat will be utilized for
productive purposes such as diying fruits, vegetgtilsh and meat products. This is
especially helpful in places like Camarines Nortere the dimate has high amount of
rainfall in most parts of the year.

Stoves gve off carbon, dust and smoke. They shoeildesigned to utilize the
carbonized fuel for improvingthe soil of the gand® the farm. Carbon from the spent

fuel can be harvested by lettingit fall on a buadewater placed beneath the stove.

Please see Exhibit 8 . The harvested carbon isealent soil ameliorant for farms and

gardens. It also reduces emissions of carbon diollithout this simple technique,
stoves will cause too much indoor pollution.

12
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Stoves that are designed in isolation from thesments are likely to be more expensive,

will cause pollution; will demand too much fuel aekergy inputs.

Family’s
hedth and
savings

Well Home growr Well designed
designed healthy food gardens and
kitchen farms

-’

Energy or Carbon fol
cooking better soil
and drying

0

Abundant and accessible supply of fug

Rice mills, farms and market places

Exhibit 5. The Household Scale Fuel System(by traithor).

This model explains the interconnectedness of ttxes to the other elements of the

energy system in the household. A well designedestvill utilize the abundant and

13
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accessible supply of fuel from the nearest farmmiir It provides energy for cooking
and for drying. It also provides carbon for impmythe soil of the gardens and farms,
which in turn provides the food supply to the keohThe kitchen, gardens and farms
must also improve on how they are designed and swmgbort the other elements in the
system as well as benefit from the prgperties efadher elements. The farms, mills and
market places should also improve on their desigwsrds those that provide the
families better access to fuel. The expected aneoof the stove design would be

improved health and savings of the household.

1.3. Statement of the Problem

In spite of the abundance of cheap biomass for, fuabr families of the province still

rely on fuels that are either expensive or diffictd gather. They are burdened by
collecting wood fuel for cooking and more of theawk to spend for fuel, such as gas
and charcoal. The forests of the province are alsder threat because of massive

production of wood charcoal as induced by the gisibst of gas.

There are existing novel models of the traditiostales that are still in use and there are
several other prototypes that local techniciansluoing myself, have introduced to the
province. However, there is no study about thectffeness or ineffectiveness of the
stoves designed. Thus, stoves are being built wittiee benefit of learning from the past
experiences and the poor families are still noe dbl utiize the abundant and cheap
source of fuel such as rice hull, coconut husks andonut shells in a wide and
sustainable scale. Appendix 1 Tables 1 and 1.2gptehe volume of coconut production
in Camarines Norte from 2005 to 2007. Table 3 prissehe volume of rice production in
the province. Both presentations shows that with propulation of the province of
Camarines Norte of 470,654, each family could nmben twice enough fuel of rice hull
and coconut husks.

' The province produces 637,970.53 nuts per day dbulsl provide the population of 470,654 more than

twice they need based on my persona experienasing my coco huskstove. The province can also
provide 0.17 bags of rice hull per family per deynf the required 0.3 bags per family per day.

14
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Table 1 presents the paronage to different kiridaels of selected sectors. It shows the
families of different sectors that are living irosk proximity to the abundant source of

fuel. It also shows the extent of use and non-titease abundant sources of fuel. Table

2 presents the prices of different kinds of fuels.

The burden of collecting wood for fuel at the studga falls evenon childrs(By the author).

15
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Table 2. Volume of Consump tion of Different Kinds of Fuel per Sector, Camarines Norte, October 2007.

Fuel
Sector 'Wood 'Wood Charcoal Cocoshell charcoal [LPG Rice Hull Coconut Husk
Population [Total Number [Number [Volume o [Number |Volume of [Num ber [Volume of [Num ber [Volume o [Number [Volume of [Num ber [Volume of
of the sector [of Respondents Jof Users [consumption  of Ukers [comumption Jof Users Jconsumption [of Users Jconsumption |of Users [|comumption |of Users |Jconsumption
per month per month per month per month per month per month
(bags) (bags) (bags) (cylinders) (bags) (bags)
Rice Farming 2681 10 1 2 8 17.75 0 0 1 1 0 0 0 0
Contod,
Gui nac utan,
Vinzons
Coconut Farming [1159 10 2 8 5 15 2 7 1 0.5 0 0 0 0
San Antonio,
Labo
Urban Poor 16666 10 2 4 3 14 1 6 2 3 0 0 0 0
2Brgy Awitan,
Daet
Coastal 1242 10 2 5 6 13 2 8 0 0 0 0 0
community
[Mangc amag ong
Food Vendors 20 10 0 0 7 42 1 1 2 18 0 0 0 0
In Front of City
Square
Food Vendors 35 10 0 0 9 333 0 1 3 0 0 0
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Table 3. Comparative Prices of Different Fuels, Camarines Norte, 2006.

Source: , Consumer Price Index, National Statistics Office, Daet, Camarines Norte.

MONTH PRICE (IN PESOS)

LPG Petron Gasul, 11 Chacoal, Coconut, Firewood, chopped

kgs. LPG Shellane, 11 kgs. | Sack branches

100 piece bundle

January 2006 513.50 515.17 128.33 125.00
February 2006 533.67 532.50 123.33 125.00
March 2006 535.25 539.25 125.00 125.00
April 2006 504 .42 50442 125.00 125.00
May 2006 448.00 457775 125.00 125.00
June2006 473.08 478.25 12417 125.00
July 2006 475.33 480.25 122.50 125.00
August 2006 489.50 49475 123.33 125.00
September 2006 502.33 510.58 123.33 125.00
October 2006 498.00 504.17 124.17 127.50
November 2006 479.00 484 .67 125.00 125.00
Decemb er 2006 479.00 482.17 126.67 125.00
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1.4.Research Questions

1.4.1. What models of stove are now available in the promice of Camarines
Norte and how were they developed?

* Who owns the designs and how are they accessduebysers?

» Are there existing exclusivity protections to theesigns? What are they?

* How were they popularized?

1.4.2Why does poor families use or not use rice hulls @coconut husks for
their fuel for cooking?

 What are the attitudes of the families about tlxeges?
* How does this affect their quality of life?
 How does this affect the environment?

* How does it affect their community ?

1.4.3. What are the prevailing modes of design process déchnologies of

cooking stoves?

 Who are the actors and what are their motivations?
 What is the social structure of the domain of fared stoves?

* Where is the fuel coming from and who owns it?

1.4.4. What are the mechanisms that would make thechnology of the stoves

become successful or not successful?

* Under what context do these mechanisms work omook?

* What are the outcomes of these processes?

1.4.5. How do these mechanisms work in a particular contd
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Chapter 2 : Review of Related Literature

This chapter looks into eight literatures that paded the study with the necessary
philosophical and theoretical foundations. Chapitette references relevant for the
study were reviewed and analyzed within the frantevwd the objectives of this

study.

2.1.1. Realism and Social Science
By Andrew Sayer

Sayer in this article defends realism and goedéurin defining critical realism. He
made references to the works of Roy Bhaskar whioggieed critical realism. His
opening paragraph makes a strong statement ab®utdépendent reality about the
world. He says that there is a world that exist$ &ill exist that is independent or
anyone’s interpretation. It can only be interprateder certain descriptions within a
particular discourse and some descriptions arehigtan the others. No one has the

privilege of having an access and holding the truth

He presented the critiques of positivism on argusénmat it explains the society on
matters of predictable regularities. He argues tiatsociety is an open ended entities
and that it is continuously evolving and cannogtbueilibrated. Realists respect the
open and tangible social systems that are, in rs@gtions, unpredictable and

remain changing but not consider this as a comgtrai

Sayer discussed further the key features of dritgzdism by presenting the transitive
and intransitive dimensions of knowledge and itd, rempirical, and causal
dimensions. He discussed causation and makes radd@éiaction of how it happens
from a positivist point of view to one of a realithe former anticipates regularity as
soon as a cause was triggered and producing act.€fiiee realist would respect the
social structures in a given context and the mesh@nthat make the context evolve.
As soon as another mechanism was triggered, themwavent will happen, still with

the given previous context.
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Among the examples of realist research was the wbRay Pawson and Nick Tilley
on the evaluation public policy programmes sucbrame prevention measures.

2.1.2. Small is Beautiful by E.F. Schumache(s).

This book has four parts and a total of ninete®) ¢hapters. Among the chapters,

the following chapters are most useful for thidgtu

Chapter 1: The Problem of Production

This chapter describes the paradigm of the humaguast over nature with the
purpose of controlling nature to feed the humarsaamption fuelled by science and
technology. Technological and scientific progress meant to use up all the
available natural resources. It describes thedoatilere humans do not regard
themselves as part of nature but a total sep anditg that was meant to acquire
dominion nature. The modern economists would detlzat the problem of
production has been solved by the conquest of @atith the aid of science and
technology. There is total disregard to the camisgbrovided by nature which is far
greater than the capital produced by man. Thikimgneglects to regard natural
resources as essential capital to production astead treat them as incomes thus;

there is very little concern about conservation.

The chapter argues that the squander of naturesnibarsquander of life itself.
Although seemingly defenceless, the repercussimms fhature are very dangerous. It

may not hit back but the consequences accumulabes in bulk and are very
devastating as soon as it strikes.
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Chapter 2 : Peace and Permanence

This chapter describes the aggressiveness ofdthamd about why they are restless
because of the constant living in fear. The autingues that it is the rich man who

would always go to war.

The chapter went further by presenting some renfaoks Lord Keynes, an
economist in 1930. Keynes was quoted as sayingHaatis foul and foul is fair.
Avarice and usury and precaution should be hela dittle bit more still.” This way
of thinking has lead to justify greed and envy s fowards prosperity.

The author argues against this notion with threp psitions :

* Human greed and envy is systematically cultivatetiencouraged
leading to the collapse of intelligence.

* It makes people loose their capabilities to solkerygday problems.

» It disintegrates opportunities for action leadiogtaralysis and loss of

cooperation.

Gandhi was also quoted “Earth provides for every’smaeed but not for every man’s
greed.” Thus, economics of permanence requiresetiteentation of science and
technology. It opens the door for wisdom unto tle/\structure towards the organic,
the gentle, the non-violent, the elegant and tlaeitifel.

The chapter defines methods and equipments negasihrthe following criteria :

* They should be cheap enough so that they are acaésvirtually to
everyone.They should be within the scale of the incomehefibcal
population.

* They should be suitable for small scale applicati@ Small scale enterprises
are less likely to be harmful because the owntgradocal people themselves.
The smallness in size also provides space foratigrerative forces of nature.

The damage caused by the local people could bsult & ignorance while
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the damage caused by the gigantic companies arendoy greed, envy and

the lust for power and has devastating effect.

* It should be compatible with man’s need for creatiity . Gandhi was quoted
that the recognition of the soul apart from the horbhody and the permanent
nature of the soul leads to a living faith. The kasrshould be seen as a being
composed of the body and soul. This line arguemsigthe dehumanizing
effect of work through automation and anonymitye®oul can be destroyed
by a monotonous, moronic work. This kind of worjeces wisdom and is
replaced by cleverness. The loss of wisdom in tbekplace leads to violence

and demise of the system.

The book then outlines ways on how to disarm etttvgsserts that people should
learn how to transcend luxuries with needs to nsakgle and reduced demands.

They may also support those who are not afraiceofdod enounced as deviants.

Chapter 4: Buddhist Economics

This chapter presents the unity of religion and@oaaic progress in Buddhism.
Being consistent with the notion of the humans wh#gnbody and soul, it asserts that
any kind of work should allow for joy of work antle bliss for leisure. It defines

further the three functions of work:

* Develop faculties
» Overcome ego-centeredness and work with a teaichievee common tasks

* Produce goods and services needed for a becomistgreoe.
J.C. Kumarappa was quoted as saying:
“If the nature of the work is properly appreciatadd applied, it will stand in the

same relation to the higher faculties as food ith® physical body. It nourishes and

enlivens the higher man and urges him to produed#st he is capable of. It directs
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the animal in him into progressive channels. Infahes and excellent background for
man to display his scale of virtues and develophkisonality.”

(9)

While modern economics measures progress by thargnod consumption as a
measure of economic growth, the interest of thedBigl is on liberation of the
human character over goods. That is to achieveheglig with a minimum set of

consumption. This will allow anyone to have moredifor artistic creativity.

Chapter 5: Scale

The author argues against the theory that progpait only come in bigness. He
presents a picture of a dual society where thevaéscentral and highly developed
city and a periphery of very poor provinces thadfethe daily consumption of the
cities. The center is a highly advanced unit wthile provinces are in extreme
poverty. Millions of people are moving out of theal areas and into the big cities
into a pathological pattern of growth and breedsnymloy ment and misery. The
author used the word megaloplolis (instead of npatlie) to describe what is already
an extremely huge phenomena.

Modern economists would say that there is effigyeincscale automation. They want
to eliminate the human factor in favor of the maekibecause machines are more
efficient. And they would grow the industries mdaihger without necessarily
employing people. However, the author argues apiis because it leads to the
idolatry of giantism.

Viability was defined not in terms of achievingieiéncy in the production of goods
process because this path leads towards employaolgines instead of people thus
creating a growth of social drop outs. The autligues that what are needed are
numerous quasi firms of well synchronized, actwé aibrant units that have their
own coordinated interdependence. The bigness esjoirder among the smaller units
which is essential to achieve synchrony while tinallhess provides the space for

autonomy and freedom. While maintaining autonorhgré would be one common
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sphere or unity among the smaller units which esitleas of principles or ethics, the
indivisibility of peace and ecology. And on thisdenhe role of science and
technology would be to help confront human misergt Buman degradation and with

an intimate contact with actual people, with indual families and small groups.

Definition of the Intermediate Technology

Intermediate technology, simply put is the techgplthat comes in between the
advanced and sophisticated foreign technologiesldped by modern science and
those of the indigenous and traditional technokmgie

It has the pumpose of creating employment, proygitie needs of the poor at the
place where they live, while preserving the soomiesion of the region or the
district. It prescribes to create cheap workplacdébe same place where the workers
live and the use of appropriate technology. IT thestask of selection of science and
technologies which may fit the local needs as aglbrganized the traditional and

scattered pieces of knowledge.

Intermediate Technology argues against the us@ofdxternal capital which
requires expensive machineries and processes basaeghly skilled workers.
Instead it creates employment with a modest lelvelechanization. An example
used was an earth moving project. Instead of wsip@nsive machines, it argues for
the use of manual labor and the production of temigarth moving like wheel

barrow and other hand tools.

It can be developed in three means. Complex teolgred may be adjusted to the
local situations or the traditional technologiesupgraded. A third approach is
through experimentation with materials from botdnf the knowledge spectrum.

The third approach offers wide range of possibsitof finding new knowledge.

This book helped the research on several points.

1. Describing and explaining how the LPG drains tloalleconomy of its

resources depriving the local communities of opprities to find their
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own initiatives. It guided the research in findergl integrating traditional
technologies in the study area as well the advaremthologies in the
research institutions.

It helped set the criteria about selecting the gmarseholds to be the
subject of this research. The study have seletiedreas which have
intense fuel crisis and under different sets obgstems. It reinforced the
concern of the research for the conservation ofdtest which is under

threat because of wood charcoal production.

. To describe the kind of work involved in the chalcbade. To see all

signs of dehumanizing effect to the worker. A setdescribes the toils of

a charcoal producer and a transporter.

It guided the research in creating local villageegnrises which are cheap
and will enable the communities resolve their owal trisis.

It guided the research methods in allowing theipipdnts create the own
stove designs under a leisurely atmosphere of tirkshops. How to
enable the participants recreate stoves that mable people to do
teamwork instead of competition, and perform axtisiver the economic
mechanisms of prices which may lead to the exoaaf natural
resources like wood charcoal.

. Facilitate any patterns of cooperation, villageegptises that may emerge
during the course of study. Help them create stovatswill enable them
to preserve the natural capital as well as sugercommunity spirit of
cooking and dining together. See the scale of tinerging project

concepts and how it shall connect to the revivéb oél initiatives.
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2.1.3.Ancient Roots New Shoots: Endogenous Development in
Practice by COMPAS.

The book is a collection of
L . Ancient Roots, New Shoots
insights into some culture and Endogenous Development in Practice
knowledge systems from the
people of the project areas of
COMPAS. It clearly states that

there is no attempt to neither

romanticize nor reject either of

the knowledge systems. Instead

bl Beabricn wai o ol Wien Hlssies (el

it carefully presentsthe

possibilities of creating

mechanisms by which the traditional knowledge systean unite with the modern

knowledge systems to produce endogenous development

Historical Perspectives

The book opens with an outline of the evolutiomvoirld civilizations and religions
and about how different civilization has interpcetkee world. It describes old
civilizations having strong spirituality and howethwere able to connect their
concepts to the natural world. It describes thentwf religions from the basic to the
diverse of each continent. There are the animastittotemic practices in Africa, the
Hinduism, Jainism Budhism and Shiksm in India, $agiConfucianism and
Shintoism in china; the Zoroastrianism, Judaism@hdstianity, Islam and Bahai
Faith in the Middle East, the traditional worldvief the people of South and Central

America and the animistic religions of Europe.

The colonization by the western societies usedatsmiomic and military power with
the strong link to religion. All other religions ke local civilizations were declared
inferior and were later subdued. Those who prattioeal religious traditions were
declared demonic, prosecuted and killed. Througrcadon, a new breed of local

elites was created who likewise denounced thailitiomal practices.
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Every colonization campaign was followed by geadtgjiand botanists who tested
new instruments in charting the new found sociedies bring home species of exotic
plants, animals, minerals, among many other méteftaalso gave a boost to
sciences of meteorology, geology, chemistry andiegppathematics. The diffusion
of knowledge from the conquering societies was gt assimilation by some
colonies and rejection by others. While the Mudéaders in the Middle East

integrated Western concepts, the Chinese and Jep eesasted the diffusion.

The book described how the church controlled edurat systems and science
according to its dogmas and concepts of life. éisgnted the debates with Galileo and
the revolutionary ideas of Bacon, Isaac Newton@asdcartes who were considered
the fathers of modern science. It shifted the weoidav of the world being controlled

by Godto a world that is operates like a machitfeer the rapid industrialization of
the western societies for the following centuribg, General Systems Theory
emerged 1980 which argues that a living and orgsystem cannot be considered a
machine because it is in fact a combination oflgyinteracting and self-organizing

elements.

Endogenous Development Defined

This led to the emergence of endogenous developwigich challenges the approach
of applying fixed technological solutions. It protas diversity on matters of values,
scientific concepts, technologies, develop ment egghres, farming styles, biological
systems, cultural expressions, and lifestylesp ltalds diversity and co-evolution as
key concepts. It upholds the need not to app hfbeehnological solutions but to find
the critical mechanism that will lead to the unititradition and modernity. It
respects the indigenous knowledge, recognizesnittations and is open to the global
knowledge systems. This argument agrees with thiatiten of Intermediate

Technology as defined by Schumacher.
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Development out of the use of local resources ddfis the balance between the
spiritual world, the natural world and the humarridioT he natural world provides
the natural resources namely, the land ecosystiemate, plants and animals. The
human resources come in the

form of knowledge and skills,

local concepts, ways of learning,
Spiritual world teaching and experimenting.
Humans also produce resources
such as buildings, infrastructure
and equipment. Economic -
Natural world financial resources were defined
as markets, incomes,
ownerships, price relations,
Extibit 6. Indigenous Worldviews (1), credit. Social resources are the
family, ethnic organizations,
social institutions and leadership. Cultural resesrare the beliefs, norms, values,
festivals, and rituals, art, language and lifestiZledogenous development defines the
access to these resources and about how the pmoplse them to their advantage.
People need to have an access and use of thedthmeens of resources to achieve a

balance development.

2.3.3. The Cyde of Activities

Box 3b  Activities in supporting endogenous development

SUPPORTING LOCAL
INITIATIVES

Page 32 of the book illustrates a cycle of

LOCALUSE OF

activities that supports endogenous o RESOURCES

Meenwriatlirgs Triparavng hocu|

develop ment . stralegic |I|.|r'. merships G ‘\':uurl:.l krewheclpe o prictic e

Tratnirie sodl Sogial Hurman
ety bulkding /

The book also presents an outline about R

Vchiigre and leuping & Fnanciud

the manner of conduct of field work Pl _ ‘ _
within the definition of endogenous Vool | s
development. It upholds that field workers shoesirect the local ways of reasoning,
methods of experimentation, and systems of learamtcommunication to which
they are based. This means that the field stafttvaeep an open mind for every

engagement in the communities.
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2.3.4. Reflections from this book

The approach leading to endogenous develop methesgtiidelines for this research

for the following points

1. The perceived superiority of the modern stove teldgies may
have pushed aside, neglected or rejected the anudb cal
traditional stove building technologies among tbemunities.

2. It is imperative to observe from a holistic viewtbeE communities
their worlds — the human, natural and spiritualldsrA appropriate
methodology is needed to capture these three setfoomation.

3. The stove design process should take into considesaall the
information gathered about their three worlds hib@d consider the
house design, local skills, gender relations, hioolsestructures, the
cultural practices, the natural resources, cookialgts, and even
aesthetic preferences of the household members.

4, And be keen in seeing any knowledge pattern engprgihe
research should be able to revive any knowledgeesssthat exist
in the study area as well as access knowled getinermesearch
institutions. The study should be able to createva knowledge

from the union of the knowledge from both ends.

2.1.4. Permaculture : A Designer’'s Manual

by Bill Mollison
Tagari Publication 1988 Tyalgum, NSW, 2484 AUSTRALI

This is a 576 page book consisting of fourteen

chapters. Among the chapters in the big book, the
chapters on Concepts and Themes and Designs as
well as the Methods of Design are most usefulligg t

research .
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The author defines permaculture @ ‘conscious design and maintenance of agriculturally
productive ecosystems which have the diversity, stability and the resilience of natural
ecosystems. It is the harmonious integration of landscape and people providing their food,
energy, shelter, and other material and non-material needs in a sustainable way. Without
permanent agriculture, there is no possibility of a stable social order. It is adesign system of
assembling conceptual, material, and strategic components in a pattern which functions to

benefit life in all its forms.

The philosophy behind permaculture is one of working with, rather than against nature, of
protracted and thoughtful observations, rather than protracted and thoughtless action; of
looking at systems in all their functions, rather than asking only one yield of them; and allowing

systems to demonstrate their own evolution (2).”

Concepts Themes and Design.

The chapter presents the three basic ethical cosaép ermaculture design ; (1) Care
of the Earth, (2) Care of the People and (3) Sgttimits to Population and
Consumption .

This chapter also presents the Mollisonian Perrtiai@iPrinciples

1. Work with nature, rather than against natural elgsyeforces, pressures,
processes, agencies and evolutions, so that wat est$ier than impede
natural developments.

2. The problem is the solution; everything works batdys. It is only how
we see things that make them advantageous or natrdNary of this
principle is that everything is a positive resoyites just up to us to work
out how we make use as such.

Make the least change for the greatest possitdeteff

4. The yield of a system is theoretically unlimitechelonly limit on the
number of uses of a resource possible in a syséamthe limitation on the
information and the imagination of the designer.

5. Everything gardens, or has the effect on its enwvrent.
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These sets of principles helps find the contextlierstove design workshop.
Principle 1 guides the design process to see tinedamt materials from nature that is
available for fuel as well as for the constructadrihe stove. The principle 3 provides
that such materials should be changed at the east for the greatest possible heat
output. Sections 3.12 to 3.14 describes the abwedzirice hull and coconut husks
in the study areas in their raw and unprocessed ¥anich can be readily be used for

fuel.

The chapter also makes several categories of sleiree:
* those that increase with modest use
* Those unaffected by use
» Those that disappear or degrade if not used.
* Those reduced by use.

» Those which pollute or destroy other resourceséou

Category 5 would refer to the production and use@dd charcoal. Category 1 would

refer to rice hull, coconut husks and buko shells.

Methods of Design

This chapter presents four elements in the desigogss namely (1) social
components, (2) site components, (3) energy compsnand (4) abstract
components.

The site components consist of water, earth, lapkscclimate and plants. The energy
components consist of technologies, structuregcesuand connections. The abstract
components consist of timing, data and ethics. Sldug&al components consist of legal

aids, people, culture, trade and finance. Thisgmateation of the elements helped the

study to seek the information necessary for thedegorkshops.

In the analysis stage of the design process, gqpilees to see the elements according

to their characteristics, the output, and the isp (the book presents the chicken as
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an example. The chicken was analyzed accordintg tiatrinsic characteristics such
as breed, color, reaction to climate, among mamgrst The chicken also needs
inputs such as food, water, shelter, dust and attiekens. Finally, the chicken also
produces primary products such as eggs, featharsyma, sound and many others. It
may also produce derived products such as ferljzgddings from feathers, or
methane from the manure for cooking.

This method of analysis was also used for the dgsigcess of the stove. Section
2.22 on Methodology presents a conscious analy $lseadesigns which is embedded
in every step of the design process. Sectionl8®mesents the intrinsic

characteristics of the fuel.

There are also discussions on the materials ndedéde construction of the stove,
the behavior of the stoves and fuels when firedtAedutput in terms of the heat
provided, efficiency, the smoke, the time requi@dcooking, the comfort and the
pleasure of using their own creations.

The design method described by the book agreesttétheed for the careful analysis
of the context under the CMO configuration. Thi®kbelps break down the
CONTEXT into four components namely site, enerdpsteact and the social

components.

The permaculture design process goes further in e
making the connections between the components.
Each element should have its best place in theesy st
in order to achieve the greatest possible efféct. |
requires a careful thinking about what are the
requirement of each element that can be supplied by'

the other elements in the system and about how this ,/ ““\ _

particular element could also provide for the other Exhibit 7. impetus to Design (2,3).
elements. The chicken house therefore should lmeg@ lvhere there is least

requirement for attention and where it also gives products to the fullest.
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The stove was designed according to the resourdé®icommunity such as the skills

among the people to build them, the kind of fuektis available.

The method also guides the design process to@at&the possible products
(outcomes) that the stoves can give — ash, cahsating, drying, and dehydration. It
may also provide abstract outputs such as opp tigsifior
social bonding by means of cooking together, |ivebid
projects, reduced cutting of forests, among matmgrot

possibilities.

The book presents a summary of the outcomes of ahat
permaculture design process can provide (outcoone) f
society.

Exhibit 8. Guilds in Naturt
The Concept of Guilds in Nature and Design and Design(2)

This section of the book describes how guilds iureexist and how they can be
created in a permaculture system. The book defingsld as a harmonious assembly
of species clustered around a central elementt(plaanimal). This assembly acts in
relation to the element to assist its health, aidveork in management or buffer
adverse environmental effects. A figure was pre=eand the guild was described

accordingly.

The section gives a detailed description of theneotions of the elements in a guild
in three categories; (1) those that go along fiaethose that assist others and (3)
those that are antagonistic to others. It woulhgb be necessary to put them into a
test of co — action in order to determine their patibility or competition under the
guild would achieve stability. The choice of theesjgs and the placement would

therefore be of utmost importance.

An element in the ecosystem, be it a plant or amarspecies, if thriving alone, as in
a monocrop plantation ecosystem are susceptilplests and diseases and requires
high external inputs of protection and nourishménplant or animal species has
higher chances of survival through the interdepeoelvith the other elements.
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The stove that was created in total isolation ftbmrest of the elements in the
community will be very expensive, difficult to uaed repair and will perform badly.
A stove will have to be created along with the otlements in the society. And this

is best achieved through the participation of thersithemselves.

Very much like the guild, the central element whihhe stove is best created within
the comprehensive context of all other elementsoofal, cultural, economic,
ecological and technical parameters. Stove buildetld can also survive if it
contains the other supporting actors. They would geild of household members,
the food processor, the coconut and rice farmbestite mill operators, the

transporters and the technicians as well as tleatssis and the engineers.

2.1.5.Understanding Practice :Perspectives on Activity and Contex{10)
Edited by Seth Chaiklin and Jean Lave

The book presents the importance of the
context and about how it shapes the human

activities. It presents the activity systems in

different contexts of daily human activities to

portray the relational, historical and situated =

Yrvo Engestrom discussed the three principles =
of activity theory. First, a collective activity st;emcanbe takenas aunlt o'f.

analysis.Second, the activity system can be unagastistorically. Third, the activity
system can be analyzed as the source of disrupifomsvations and change and the
development of that system including the individpaiticipants. He writes about the

case of the primary health care as a test benteadctivity theory.

The activity system as a unit of analysis can batad. Although there is no direct

association to the individual actions at a spepitit in time, the activity system
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should be understood as a collection of individalons in the past thus, it is

something that can be influenced and changed.

The context is an activity systems consisting efsnbje ct which refers to the
individual or subgroups, thabjectsrefer to the raw material that is transformed by
the instrument to produce antcome All these components form as a single entity.
It is a heterogeneous unit that is continuousiyhawg under a set of rules which are

followed and may also be reformulated through humion.

Activity systems is a dynamic pool of actors hawéhbits historical roots as well as
buds for the emerging future. It is filled with @mbal conflicts, disruptions,
innovations and troubles. These set of contradistare ever evolving (primary
contradictions) but would react further upon thedtion of another strong novel

factor (secondary contradictions).

This theory helped this study on several fronts:

* Tointempret the study area as an activity system.continuously evolving
unit of analysis comprised of multitude of actorighvetrong recollection of
the past and ideas about their future.

* To see and anticipate the complexity of the stuesa a

* Toprepare the necessary tools and instrumentsalgze the components of

the activity system.

It anticipated the multitude of actors in everydstarea namely the household
members, the rice mill operators, the wood cuttéesenvironmental department of
the government, the village officials, the tradersd the stove technicians, among
many others. The study also was conducted in fiferent eco zones thus, consists

of a diverse set of resources (objects).
Chapter 5 of the book comes very close to the eqa in this field research . It is

entitled Thinking and Acting with Iron by Charlesler and Janet Dixon Keller. The
article presents the activity theory in respons®1957 Mandate of Ward
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Goodenough of anthropological society to come up an account of knowledge and

action in tandem so as to dissect their complexiatations.

as it was put into the practice of a blacksmith wdas commission by the the national
museum to make a skimmer handle. A skimmer is g l@amdled kitchen utensil with
shallowly dished, perforated bowl for removing des from the top of bubbling

cooking liquids.

The blacksmith was Charles Keller himself and tle¢hod used was participant
observation with introspection. The activity futhescribes the context in the form of
an umbrella plan consisting of the following:

« The idea of the I8to 19" century skimmer handle

» The specifications of the museum

* Theincome and cost of production

* Aesthetics

As the activity progressed towards the fabricatibie, blacksmith would have to put
more detail unto the umbrella plan through the sextof considerations —

* his own internal representation of the plan,
* his skills,

* the materials to use.

And in the final stage of fabrication, the blackdmhave to create a balance between
the utility of the skimmer, and the tools and teghes for its refinements. At each
level, the knowledge takes a transformative readegdion at every level of action.

This chapter provides the study an understandiaogtatthhe knowledge that transpires

during the stove design workshops. Section 5.5gmtesny activity as a stove
designer in making a hybrid model of a stove.
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2.6. Green Revolution or What?

by Paul Richards TAD Wageningen University

The article was written by Prof. Dr. Paul Richaofishe Technology and Agrarian
Development Group of the Social Science Departraetite Wageningen University.
Richards argues that there is so much knowled geatbeemerging in the realm of
unsupervised learning that are being neglecteduseaaf supervised learning
process. He uses the Hopfield Network Theory whigilains how the neurons have
their mechanism of producing outcomes which mayd®ful or not. The neurons
have their mechanism of selecting the more useftdames by using the related
memories from the past. There would always beidiged cognition and that is the
production of knowledge would always come fromititeraction of the group within

a specific set of context and not from a totalatoh of the individual ((11).

The article puts value to the knowledge that arergmg from the realm of
unsupervised learning which may in fact may be ¢paiaglected because of the

supervised learning process from the top (12).

In the course of the design process of the stawahis study, the participants have
undergone in a series of supervised design pracesstters of describing their own
context. It showed how the participants can crdae own designs without
supervision? This literature can be used to ingtrpow designs can evolve with or

without supervision.

Within the design workshops, the Hopfield Netwdr&dry can be used to understand
how the participants create their pattern of sigleadf the good and bad components
of their stove designs. There is a strong intespaciimong them making peer
comments on one another.

2.7. Fuel Saving Cookstoves
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By Aprovecho Institute

This is a monograph consisting of 126 pages anensev

Aptovecho leatitute

Fuel-Saving Cookstoves NAca

chapters. It opens with the global fuel crisis anthe " s

models of stove design process. There are two od

that the book presented — the Consumerist Model a
the Design by Evolution Model. Please see Section
1.3.3.

The monograph is a guide for development workersii

building stoves with the full participation of theal

people. The role of the development worker was 1372

presented. There are specific guides on how tb fin
the information using a technical as well as socidtural checklists. There are more
chapters on how to promote and disseminate theestawd how to measure the

technical performance.

Towards the end of the monograph are chaptersoee stuilding techniques. The
chapter presents models coming from many partiseofviorld, made from different
kinds of materials such as clay, metal, and coeciigiey also present different stove

models for different kinds of fuels.
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2.2 METHODOLOGY

This section presents how participation, beingstinengest mechanism was
operationalized by the interactive design proceisis thie context. It presents the
evolution of knowledge at every stage of the stiMgthods used and the research

team were also presented as well as the majoritagiundertaken.

2.2.1. Participatory Technology Development (PTD)

The ILEIA, in its 1989 proceedings of the Workshmp Operational Approaches of
Participatory Technology Development in Sustain&gseculture defined

Participatory Technology Development as :

“Activiies aimed at, or resulting in a change in existing technology in a direction considered
desirable by the different users of that technology and which are carried out by networks in
which the users of the technology play an active role. Itis the practical process of bringing
together the knowledge and research capadity of the local faming communities with that of

the commercial and sdentificinstituions in an interactive way.

It involves activities in which local producers and traders work together with external actors in
the identification, generation, testing, application and diffusion of new technologies and
practices. Particdpatory Technology Development therefore seeks to strengthen the existing
experimental capadty of farmers and will sustain on-going

local managementin the process of innovation.”

This methodology was used by this study in theebeli
that it is consistent with the theories and consegdthe

study. Patrticipation is among the strongest medmani

IaYal

Exhibit 7.Research pa-deperdent Steps
Facilitating Learning Toward Sustainable Cotton
Pest Management in Benin: the Interactive
Design of Researchfor Development by
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that this study has triggered. It is embedded lithal stages of the Interactive Design
Process that is there is participation in defirtinggContext, in triggering the

Mechanisms and in defining the Outcomes.

2.2.2. Interactive Design Process

In operationalizing the PTD in this study, an laftive Design Process was used. It
made references to the Interactive Design of aedy stas used by Antonio C.
Sinzogan in his Phd Thesis entitled Facilitatingireng towards Sustainable Cotton
Pest Management in Benin. The methodology used craiwed the analytical paths
by being transparent in the identification of reskariorities. The study incorporates

the brief technograp hic report of Richards and sarizad the approach.

This study of stove design process consists ofrsstages wherein the Context was
defined, the Mechanisms triggered and the Outcahserved. The Context provides
the situations which either facilitates or prevahiesM echanisms to produce an
expected Outcome. The Mechanisms are sets of sisnmukhe form of scenarios,
information or innovations that creates a new siwman the context thus, producing

an outcomé. The following summarizes the configurations.

Table 2. The C-M-O Configuration as Hypothesized irthe Beginning of the Study.

Context Mechanism Outcome
A province of high rainfall, Open Access to the Supply Miniature Stove Models Built by the Participants
dwindling forest cover and high of the Alternative Biomass and the Potential Shifts in Fuel Consumed.
poverty incidence. Fuels An evaluation of the urgency of the fuel crisis and a
An increasing price of gas causing an set of agenda for policy reform.

increasing demand for wood and

wood charcoal.

Pollution caused by open dumping Open Access to the Supply A discovery of solutions to the growing garbage

and poor utilization of alternative of the Alternative Biomass problem of the province.

2 In the exemplars presented by Pawson and Tilkg shidy follows the first exemplar of property magkconducted by
Laycock (1985)
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biomass fuel.

Fuels

Reduction of green house gas emissions by biomass
as wastes —rice hull and coconut husks.

Reduction Health Risks Caused by Indoor Air

Pollution.

Context

Mechanism

Outcome

The lack of access to information
and the skills to innovate and utilize

the alternative biomass fuels

Open Access to Stove

Building Technologies

A discovery of potentially huge deposits of clay
which are excellent for stove building.
Unsupervised innovations in stove designs among
the participants (Richards 2007).

A hybrid stove model between the local models

and the scientific models.

The lack of access to information
and the skills to innovate and utilize

the alternative biomass fuels

Cost of Stoves and Access to

Stove Building Materials,

Tools and Equipments

A diffusion of innovations of stove designs.

A group of people withlow income
and poor eduation with a strong

drive to find cheaper fuel.

Participative Technology
Development Through an

Interactive Stove Design

Process

A revival of the local and fading knowledge of the
stove technicians.

A discovery of huge potential capabilities of the
poor families to build their own stoves which will

suit their needs at the lowest possible cost.

A network of stove builders and users.

A group of people withlow income
and poor eduation witha strong

drive to find cheaper fuel.

Conceptualization of

Livelihood Enterprises

Reduction of autting of forest trees for wood

charcoal.

Potential Village enterprise s of many forms :
Fabrication of cook stoves out of clay.
Refineries and production and delivery of
clay for stove building.

A production enterprise for producing
stove liners.

A production enterprise of steam box
A production enterprise of fuels

Revitalizing the food processing projects
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The Mechanisms (1) Open Access to Alternative BssnFuels and (2) Cost of
Stove Building Materials and Tools are there adl while and are embedded within
the Context. All that was done was to facilitate thscovery of this mechanism
through the focus group discussions to make thiécypants realize its existence. In
contrast, | have a strong supervision in M echardsand a facilitating role in

M echanism 4.

2.2.2.1. Stage 1Exploratory Research.In the months preceding this research, a
study was conducted to validate the existence amghitude of the fuel crisis in the
study area. A preliminary survey and a seriesedd fobservations were conducted on
the selected villages to determine the fuel thes; tlee prices and volume of the
utilization. Table 8 and 9 on Section 3.1 presdémegesults of the survey. This stage

sets the initial efforts to define the Context.

2.2.2.2. Stage .ZThe actors are identified in the O

field. A survey was conducted to thirty (30)

respondents in every village selected. The selecti A Q

process of set of actors used criteria for evajnadi O

the attitudes and willingness of the respondents to

the survey to participate in the workshop seriesuRs were ranked in a manner that
the study groups will consist of a diverse setavbes as represented by the different
symbols. This stage defines further the Contexdentifying the actors, their
behaviors, the stove and fuel technologies exigtirige field and the magnitude of
the crisis.

2.2.2.3. Stage 3 he intervention of this study created a

sphere of interactivity within which the selecteticas Q
were included and excluded those that did not et

criteria. This sphere came in the form of the semi A Q <:>
structured interviews, the interactions of the aesle
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teams with the participants and Session 1 of te@evorkshop series.

This stage sets the perimeters of the Context laungl ¢reating an arena to which the

Mechanisms will be triggered.

2.2.2.4. Stage 4l he sphere of interactivity was strongly

situated in the context of the particular villagée

elements of participation were triggered to enable
the participants jointly created their own desaoipt

of their own Context. This happened in Session 2

(Context) of the design workshop series.

The manner and magnitude of the interaction arklfig

diverse as represented by different lines and aréwpendix ___ presentsthe
drawings of the participants that describe thdiageés on themes of environment,
economy, technology and organizations. The traoiscof the semi structured

interviews are also presented on Appendix 2.

2.2.2.5. Stage SSession 3 (Tools and Techniques)

stimulated a new set of interactions thus, nevoset
consciousness between them. This refers to the
causality of the activity theory and a new set o
knowledge was created as represented by th¢
outer ring. These are the discoveries of the

indigenous knowledge, skills, resources, and

networks.

It is at this stage that | began triggering the Negisms.
Through the M echanism of (1) participation, | méde participants realize the (2)
Open Access to Stove Building echnology and thé{3¢n Access to Fuel and
finally (4) facilitated the formulation of plans szale up their stove technologies in
preparation for their Livelihood Enterprises.
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2.2.2.6. Stage 6l he study went further by reinforcing the M echamisf the Open

Access to Technology. | stimulated the entry ofitedogies coming from outside of

every study uni (the village) and presente
them on the study sessions through video
presentations, photo exhibits and technology
demonstrations. These external elements al
have different attitudes, magnitude, and
effects to the internal actors as represented
the different line and symbols. Appendix 2
presents the transcripts of the interviews of othe

external actors. '
f

<( >
Again, the outer ring representing the new set o 45
knowledge have evolved because of the new mechaniggered. It then represents
an interface of the local and outside

pool of knowledge. This area represents the sgrutiirihe participants to the

incoming technologies and the decisions that thaglan

2.2.2.7. Stage This stage is the Session 4 which is the

workshop to create the miniature stove models.
During this workshop, the participants are then
interacting with one another with an entirely ne
set of knowledge that came off from the interfac
of the external an internal pool of knowledge. It
is also at this stage that | was able to create@
hybrid model of the clay stove.

Interactions were transpiring as they are creatim
the miniature models and until they were preseritieq models through peer ~ ¥
reviews. Such interactions come in the form of suppdisagreement, rejection,
appreciation, commitment, declaration, inquisit®es, criticism, hesitation and
affirmation.

Table 18 on Section 5.1presents the descriptionseofiniature stove models.
Going further, the outer ring represents the outcofrthis study. It is a pool of
knowledge that evolved from the interaction of élstors among themselves within

the sphere of the study and its interaction withelements outside of the local
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context. Outcome of this study would show thatlttieractive Design Process allows
the creation of miniature stove models a succeshanged the attitudes of the
participants to shift to alternative fuel and ceelagétter stove designs. A hybrid model
of the stoves that came out from the outcomesamitrkshops confirms that the
stove models have good chances that they will widdscription of the prototype is
presented in Section 5.5.

2.3 Activities Undertaken.

2.3.1. Preparations Preparations for this research began in Septen@tsf. 2 had to
dig up the files that I collected from my engagetaemith my NGO and in
appropriate technology. In trying to verify theansity of the problem, | had to hire a
researcher to do a small exploratory research abeunagnitude and intensity of the
problem in my homeplace. The data collected forped of the thesis proposal. |
went further in designing another rice hull stovalevat the Netherlands and asked
my colleague stove technician to build the workamagel out of it. We named it
Pugon Solo.

2.3.2. Thesis Proposal

The presentation for the thesis proposal happerdeoh® 2007 the Social Science
Department of this university. Strong comments $&clion the magnitude of the
research and the lack of focus on certain thema&asicautioned against the intention
of actually building the stoves as part of thelfiedsearch. | finally reduced the
intention to the creation of miniature stove modls could not prevent myself from

creating one working prototype hybrid model.

2.3.3. The Field Research

2.3.4. Prototype DevelopmentComing home from the Netherlands, i have the
Pugon Solo already built. However, it was not yatise. | gave it to my colleague

Sammy Yarte as a gift so he may use the stovesindighborhood. For the weeks of
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January, he was using the stove in the middleeftscsm and sometimes mockery
of his neighbors about the strangely designed st®»@n enough, during the heavy
rains of February, our efforts paid off and wasdblmake a very strong statement —
that rice hull stoves can be improved and it ieatghat everyone in the
neighborhood use rice hull. It was the time wheea ohhis neighbors started tearing
down some walls of their house just to have fuetfmking. Sammy had another
conclusion and that is, the rice hull stoves wddttl fire best with the aid of coconut
husks or small pieces of wood. The supplementapftgvides a constant heat inside
the furnace thus, prevents the erratic fire. Theglmanism is very much like that of a
flywheel that conserves the momentum of the ertgiieeep a smooth run. After this
model, another model was built upon the requestsuly curd businessman. It was

made bigger to receive heavier loads.

2.2.5. The Research Team

A researcher was hired in Septembe
of 2007 to make the preliminary
survey and gather secondary

information for the preparation of the
thesis proposal. Two enumerators
were hired for the survey plus one

who volunteered. One of them was |

hired full time from January to April S ; - :
s R N e T
2008. One of them was hired again An interview conducted by Eden Sanchez. (by thb@aut

in July 2008 to retrieve some missing informatiothvanother friend who
volunteered. All the while my wife supports my sppsion of the researchers and

enumerators.

Aside from being the researcher, | als

prepared the workshops designs,
organize them and be the facilitator o
all the sessions. | also personally

fabricated the prototypes of the stove
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some with the help of Mr. Rogelio Abilgos, the stdechnician. Please see Section
5.4.

2.2.5. Schedule

Preparations began on December 2007. Surveys waeeah the month of January.

An interview conducted by Lilibeth Ravida. (by thathor).

Sessions 1 to 5 were conducted on the months otiggbto May .

Table 5. Schedule of Activities during the Field Reearch.

Sessions/ | Bulala Bagasbas Bagasbas| Daet Food| Guinacutan | Mangcawayan Mangca

Villages Second Vendors magong
group

Survey 26 January| 25 January 19 15 January 1 January

January

Sessions 1 27 February| 20 February 26 February 17 April FEbruray

Session 2| 5 March 14 March 20 Februgry 8 April 4dida 17 April 25 February

Session 3| 12 March 28 March 20 April 11 March March

Session 4| 28 March 20 April 18 March 18 April

Session 5| 6 May 6 May 6 May 6 May 6 May 6 May 6 May

2.2.6. Site Selection

With reference to the related literature, there dne deeper understanding of the

crisis in the context where the crisis is mostnse Thus, the sites were selected on

the basis of three major reasons.

* The village represents one unique ecosystem anfenigst of the villages
under study.

* There is an evidence of prevailing crisis in furslaan g the people or their

immediate environment.

» Thereis enough magnitude in terms of the siz&éeiptop ulation or the

intensity of the crisis.
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After a brief scan among the candidate village® Yillages were selected.

Table 6. First Set of Vilages Selected.

Name of Village Town Ecosystem Nature of Fuel GBis Cooperating Local
Organization
Bulala Santa Elena Forest and Uplan@utting of trees from the None

protected forest to make
wood charcoal

Bagasbas Daet Urban High level of Consumptipione
of wood charcoal. Poverty
reinforced by the need to

buy charcoal fo cooking

Mangcamagong Basud Forest and Cutting of trees from the None
Upland/ coastal | forests to make wood
charcoal. High incidence o

Indoor Air Pollution

Guinacutan Vinzons Lowlands and | Poverty is reinforced by the None
Rice Lands need to buy wood charcoal
High incidence of indoor ai

pollution
Barangay IV Daet Urban sector angl Highest rate of consumptiopNone
mobile food of wood charcoal.

vendors

During the course of the workshops however, twihefvillages produced poor
participation among the invited residents. Thismppted me to put up a fourth criteria
and that is there are enough actors who are wilbngarticipate in the design
workshops. To ensure good participation, | hadrtd $ome local people’s
organization that is present and active in the icane villages.
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Table 7. Second Set of Villages Selected

Village Town Ecosystem Nature of Fuel Crisis Coagrating
Local
Organization
Mangcawayan Vinzons Lowlands andl Pollution caused by SINAG®
Rice lands open dumping and

burning of rice hull

Bagasbas Daet Urban Pollution at the beach Bagasbas
caused by natural drift Builders'Clu}
of agricultural debris
from the farm brought
down by the flood

waters.

2.2.7. SurveyA clustered multiple visits were used for the syrviehe enumerators
had to visit more than twice every village id emtifito get the target number of
respondents. purposive random samplingwas done to select the participants to
the survey. Thirty respondents were sought at eiflalye of the first set of study
area. A total of one hundred eleven persons wéeeviewed. Each interview lasted
for less than ten minutes. A summary of the resafitbe interviews is presented on
Tables 8 to 13.

From the respondents of the survey, the responeeseavaluated using the following

criteria :
* Level of Education 25%
e Skills 25 %
* cooperation 25 %
» fuel crisis 25 %

3 SINAG —This is an organization that was initiatgdMr. Rommel Cayno,a member of POMCAT . The meralage the
parents of the school children of the prmary sthBOMCAT and the school had some cooperatiohénpast on proects
concerning permaculture gardensand appropriatedagy .

Bagasbas Builders'Club was initiated by May or TStrion of Daet in February 2008. Itis a voluntarganization which is
more visible in making the Bagasbas Beach ckamémbers are residents of the village of Bagaesbhagell as from the other
adjacent villages. During the progress of thisdfiebrk, | have seen them trying to get rid of thg dehris of coconut husks that
piled on the beach because df flood watrs.
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The responses were ranked and the top fitteen nelgmts from every village cluster
were selected. The purpose of the ranking is tasareaheir potential willingness to
participate in the design workshop as well as nregade potential value of their
contribution to the process. Fifteen persons welerted for every village to create a
pool of highly diverse sectors possible. They wevéed to join the stove design
workshop. This forms the study group which is maabde in size considering the

activities within the stove design workshop.

2.2.8. Participant Observation.l used a lot of participant observation methods
during the course of the field work. M ore than ludlthe observations | collected
were from my previous engagements in these villag#se past. | personally knew

some people in most of the villages or some of tkeew me.

| spent many hours observing the people on thegalbn every visit. More
observations were done with the charcoal produdfeBailala and the food vendors of
Daet, the fisherfolks of Mangcamagong, the ricenfens of Guinacutan and the beach
cleaners of Bagasbas. | also spent more time ifatiteation of the prototypes of
stoves. | began developing the prototypes of theestthat was used for this study as
early as 2004. They were the coconut husk stovetandce hull stoves of different
models. The rice hull stove was further improvedrdythe course of the field
research.

2.2.9. Narratives.The participants to the workshops were asked tpgreenarratives
to the Technical and the Socio-Cultural Diagnos$igheir stoves and fuels. It has
strong reference to the diagnosis of the Approvéchttute. Summary of the

narratives are presented on Appendix 6 in a sefitables.
2.2.10. Semi Structured InternviewslInterviews were made for the actors in the field

not participating in the workshops. Appendix 1 skdWwe list of the persons
interviewed. Appendix 2 presents the full trarstsriof the interviews.
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2.2.11. Stove Design workshopFhere are four levels of workshops at the villages

and one coming together workshop.

Level 1 : Orientation. The sessions were meant to introduce the resaattie
selected participants. It was also used to orgahie @ractical matters of the

succeeding sessions.

Level 2 : Context.The sessions stimulated the participants to knonerabout their
community. The discussion workshops were meanuickly assess their village. The
participants were made to form smaller discussionms on themes of (1)
environment, economy, technology and governancey Were made to draw

symbols on large brown papers and present to tludevatass for discussions.

In most of the sessions, the points of discussioassed on the environment and the
prevailing fuel crisis and how all the issues inhewillage are connected. It was also
on these sessions that actors were identifiedquéatly those involved in the

manufacture of stoves.

Level 3 : Tools and Techniques, Technology Demonstions, Excursions.

The sessions stimulated a discussion on the pireyailove models that the
participants are currently using. They were madetall their experiences. The stove
technicians among them were also made to desdrdstoves that they built and
allowed everyone to react. They also made a aiferievaluation of the stove
models that they are about to see. This sessioodmted the participants to the
different stove models through several forms. Theee video presentations and
photo exhibits being close to the fabrication wbis, participants from Bagasbas
and Daet were brought to the workshop where theodstmations were held. There

was also technology demonstrations of the protatygf¢he stoves built earlier.

Among the stove models presented were
* The natural draft barbeque grill
* The improved rice hull stove

» The experimental coconut husk stove
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* The Rice Hull Stove with Side in Steam Injector

e The Turbo Quasi Gasifier Rice Hull Stove

Because of the lack of time to conduct the intevgiendividually, they were asked to

fill in the interview questionnaires at home.

Level 4 : Workshops to Create Miniature ModelsThere was a brief review of the
discussions of the previous sessions CONTEXT. & suanmarized in the way of
jointly creating an evaluation criteria for the e models that they are about to

create.

The participants jointly created their individutbge models with clay. It is a
representation of the stove design that they viargryone had the free choice of the
stove design that they wanted. They worked on theats mostly on the same table
and were allowed to freely give their remarks oypare’s work during the
construction. Afterwards, everyone was made togntesheir work to the whole

session to receive remarks from their peers.

Level 5 : Federating .Each study group selected their own two represeasato the
Session 5. It was not clear to me at that time v@hdthow Session 5 will go but had
the strong urge to connect the separate study gronger one session. It was more of
an exploratory move to see where and how the coilnsowill evolve.

Aside from the representatives from the study gspui@lso invited some visitors
from the Municipal Government of Daet and from THESDA® to stimulate what ever
process there would be. There were more invitatimr the CEN RS, the media
and other government agencies. Each of the reptedsas was asked to describe
their village and the process that they have undergThey were then asked to
construct the actual stove using clay. It is alsihia session that the study group

representatives met with the master techniciankeDaet group.

> Technology Enhancement and Skills Development éiith
Community Environment and Natural Resources Office
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2.2.12. Summary of Methodology

The literatures provided the philosophy, ethicepties and operational framework
for the methodology of the research. This study dage with the attitude of a critical
realist. It investigated the activity under a cohicd permanent change and conflict
and a pool of knowledge that transpires in evetgraction of the elements in the
context. This realism is supported by the ethia®edted both by Schumacher as
expressed in his definition of Intermediate Tecbhggland the design methods of
permaculture by Mollison. Both Schumacher and Mot puts value unto the care
for the earth and the natural resources and twgipaesibility of the human
civilization for care for the people and care floe earth. Ygestrom puts the
operational concepts unto the context by definimg lbhe activity evolves within it.
Mollison has the design methodology and methoamsaking very detailed and
protracted observations in the context under thecypdes of permaculture. Finally,
Approvecho provides the field operations guidesfmve designers and development

workers through their monograph.

The field research was conducted under the metbggadf participatory
development that was operationalized by the inte&adesign process. The
principles of care for the earth and people wasatpmalized in the study by holding
a rich amount of discussions on the effects of wdwatcoal in the stability of the
forest to the climate. The tenacity for detailglod permaculture design methods was
integrated in the socio-cultural and technical atares of the participants about their
stoves, fuel, house, gender, culture and the teahperformance of their stoves.
Going further the practice of COMPAS with endogendevelopment projects
provided the backdrop for the mechanisms of opersxto technology and
participation. Intermediate technology and endogsraevelopment jointly supported
the said mechanisms thus, produced several outcame®f which is hybrid clay

stove model.
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Chapter 3 : THE CONTEXT

3.1. The Province of Camarines Norte

The province of Camarines Norte is among the fix@/mces of the Bicol Region. It
lies at the southwestern part of the capital cifyM@&tro Manila and is facing the
Pacific Ocean. Among the other provinces of theoregre Camarines Sur, Sorsogon,
Masbate and Catanduanes. In 2000. Camarines Nageahtotal population of
470,654 and a land area of 2,200 square kiloméhess a population density of 1:2.5
hectares (13). Bicol Region ranks second amongdf®ns in the country that has
the highest poverty incidence. Camarines Nortené 11th poorest province in the

entire country out of 72 provinces (14).

Ph]ippines

Figure 6. The Province o
Camarines Norte, Philippines
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1.1.1. Climate

The Bicol Region lies in a typhoon belt. It is atied by typhoons during the months
of April, June, July, October, November and Decem{#5). This study was
conducted coinciding the wet months of the yeamalestrating clearly the effect of
the climate to the domains of stoves. The Provric@amarines Norte has an average
temperature is 27.87 degrees Celsius and a verychugte. In 2003, it recorded an
average amount of rainfall of 283.76 mm. with peakthe months of October to

December.

This context results to the difficulties of the ikas to gather dry fuel. The burden
falls to the poor families who can hardly affordiwy wood charcoal thus had to rely
on wood. Considering the very wet climate of thevince, poor families suffer in
most of the months of the year.

In this province, there are 966.097 hectares ef fields representing 4.81 % of the
total land area(15). Total rice production in 20961L6,829 metric tons and 11,266
metric tons from January to September of 2007 (P&ase see Table 2. To date,
there are 103 rice mills in the entire provinceéhna total miling capacity of 726
metric tons of rice per hour (BAS, 2007) PleaseTssge 3.

It also has 103,931 hectares of coconut farms septéng 51.76 % of the total land
area (15). In 2006, there is an estimated 57,4¥3y34s produced in the entire
province. Between January to September 2007, dreré1,110,114 nuts produced
(17). Please see Table 2 and 2.1 of Appendix 7.

According to the CENRO of the province, there a@8.40 cubic meters of charcoal
produced that were documented from 2006 to 200d Between these period, the
volume of confiscated wood charcoal which are sttlfjigr administrative verification
and proceedings jumped from 3.03 m3 to 50.9 m3 RBpse see Appendix 6.
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3.2 Major Agricultural Crops

In this province, there are 966.097 hectares @f fields representing 4.81 % of the
total land area(15). Total rice production in 2096L6,829 metric tons and 11,266
metric tons from January to September of 2007 (P&ase see Table 2. To date,
there are 103 rice mills in the entire provinceéhwa total milling capacity of 726
metric tons of rice per hour (BAS, 2007) Please §able 3. It also has 103,931
hectares of coconut farms representing 51.76 % eftotal land area (15). In 2006,
there is an estimated 57,413,347 nuts producechenentire province. Between
January to September 2007, there are 61,110,134pmatduced (17). Please see Table
1 and 1.2 of Appendix 7.

3.3 The Study Area

The study focused on the villages and on the sseetbere fuel crisis is intense. The
intensity of the crisis was manifested in termsigh cost of wood charcoal and
difficulty in finding dry fuel. In was also expres$in terms of cutting the forest for
fuel to ease the pressure of price and accesseMillegyes are of entirely different
ecosystems and economic activities. They areitlhges of Barangay Bagasbas,

Bulala, Guinacutan, Mangcamagong, Mangcaway an fatitedown center of Daet.

3.3.1. Barangay Bulalas within a forest and

upland ecozone. It is among the villages of th 4
town of Santa Elena and lies next to the fores
of Mt. Cadig. It has 382 households and a
population of 1,986. Coconut is the primary §

agricultural crop of this village (13). To date,
wood charcoal production has become an

active part of its economy economic activities|
in the village aside from native handicrafts '
from materials from the forest. This research
has a particular interest on this village becaus

Wood charcaal production at the forest
Barangay Bulala. (by the Author).
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it demonstrate an intense debate between povetheadfillagers and the conservation

of the forest of Mt. Cadig while there is an abunckaof coconut husks for fuel (13).

3.3.2. Barangay Guinacutans a lowland and

farland ecozone. Rice farming as among its
important economic activities. It lies down the fl3
plains that receive the drainage of the mountain
and uplands of the towns of Labo. It has a
population of 2,681 and 524 households (13).
This research has a particular interest in this
village because of the intense fuel crisis among
the farm working families in the midst of the

abundance of rice hull for fuel(13).

Sun drying rice at the millsf
Barangay Guinacutan. (by the
Author).

3.3.3. Barangay Mangcawayans a village at the town of Vinzons. It has a

population of 1,242 persons and 241 households Apng its economic activities
are rice farming, coconut farming and trading. Tésearch, much like the village of
Guinacutan has an intense fuel crisis amidst tha@dmnce of rice hull for fuel. The
added feature in this village is the presenceaairamunity organization which
organized the workshop series for the field resedrbere was no community

organization that supported the workshops at Basa@uinacutan.

3.3.4. Barangay
Mangcamagorg is a
fishing village that lies in
the southeastern part of the
province. It has a

population of 1,242, and
241 households. It lies

between the Pacific coast

and the mountains of

M ercedes. Among its Traditional fishing activities at Barangay Mangcayoag. (by the Author).
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important economic activities are fishing and caddarming (13). This interest of
this research for this village is the fuel crismang its residents while there is an
abundance of coconut husks and biomass debri® dtedch.

3.3.5. Barangay Bagasbas is a village of the towhDaet It is coastal village and
at the same time, a peri urban area. Among itsrmegonomic activities is fishing,

trade, work at the business at the town centeér

and skilled labor. It has a population of 4,20
persons and 857 households (13). This
research took up this village as a study are_’ J
because of its high population density, fuel
crisis and the abundance of rice hull and
biomass debris at the beach.

nnnnn

Piles of delri of coconut husks at the beach o&Bgay
Bagasbas. (by the Author).

3.3.6. Barangay 4 Bblacion (town center) of the town of Daetlt has a population
of 6788 persons and 1386 households. This is thtercef economic activities of
business and trade (13). It is also where therg
the highest rate of fuel consumption by the
restaurants and food vendors. It is where the
wood charcoal of the neighboring towns is

delivered mostly under illegal channels.

Mobile food vendors at the streets of Daet. (b
Author).

3.4. The Participants

The study involved a total of one hundred
eleven (111) participants for the preliminar
survey and thirty three (33) participants in
the workshaop series. Table 8 - 5 shows the
demographic features of the participants, _
namely the ages, gender, marital status, U; gg;f;pga;‘:;%hfhg"ﬁaggs atBarar

education, and skills. The participants have amaageeage of forty four (44) years,

eighty four (84) are female and thirty eight (368 male. The average size of the
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household is five persons. Thirty eight percent¥3&had primary education, forty
percent (40%) have secondary education, and tvpaveent (12%) have university
education. Skills that were identified are of fangifishing, carpentry, masonry,
construction work, metal works, transport, sewarg] cooking. Forty percent (40%)
get their income from livestock production, fiftiwé (55%) have skills from farming

and forty five (45%) from trading.
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Table 8. Personal ProfileSummary of Results of Survey, January 2008.

Village Number of Average| female | male | Average size Educational Level

Respondents| age of household Primary Secongiaf College| Others| livestock farming | trading
Bagasbas 25 45 19 6 4 7 13 5 11, 12 14
Bulala 29 42 19| 10 4 13 11 2 11 14 12
Guinacutan 3( 38 22 7 4 11 12 4 1 13 18 13
Mangcamagong 28 46 171 11 4 16 10 1 11 18 9
Mangcawayan 11 47.63 7 4 5 1 6 3 2 5 9 7
Daet 5| 43.4
TOTALS and AVERAGES 128 43.67 84| 38 4 48 52 15 3 51 71 57
Percentages 37.5% 40.6%| 11.72] 2.34 39.84| 55.46| 44.53
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Table 9. Personal ProfileSummary of Results of Preliminary Survey,Janu@§a2

Village Skills and Forms of Livelihood Estimated Average
fishing carpentry masonry metal works making stoes handicrafts | driving sewing Cash Income per month

Bagasbas 1 2 1 1 1 1 5257.27
Bulala 2 1 5 2,219.
Guinacutan 1 2 2 4,943.57
Mangcamagong b 3 2 3 1 no entry
Mangcawayan P 2

no entry
Daet 1 1 1 1

no entry
TOTALS and AVERAGES 7 12 7 6 2 5 2 1
Percentages of Skills 5.46 9.37 5.47 4.68 1.56 3.9 9.37] 0.78

61



A Realistic Evaluation of Stove Design Process

3.5 Cooking Habits

Every household has their own kitchen where alladeking and the stoves are
located. Meals for each day consist of breakfasich and dinner. Breakfast and
dinners usually come with coffee thus the regudésechfor hot water. A regular meal
would consist of rice, fish and vegetables. Ricevater are brought to a boil in a
strong fire and then simmered in slow fire as sa®the water got dissipated until
about 15 minutes. Vegetables are cooked in a yaoietneans such as sauté, with
coconut milk and garnished with spices, fish andtrosually in medium fire. The
most common dish in fish is frying in oil which neces strong fire. Dishes with meat
are prepared during special occasions. Adobo, leah® among the top favorites.
Everyone prefers to remain standing. They work witly one fire prepared during

every cooking. Cooking time ranges from half to boer for every meal.

Families celebrate big events at least once inyeyear. Among the events of value
are baptism, wedding, and fiestas. These evenisdmapnce or twice in a year for
every family. During the event, they are obligegtepare a big meal for a big
number of guests. At the extreme end, a family ohegide to cut down a whole tree
in the yard for the fuel. An average banquet iniilage may range from twenty to
two hundred persons depending upon the occasiahthammembers in the family
network. In these situations, the family preparkgaen outside the house, usually
in the garden. Tables, chairs and big cooking uisease brought outside. A three
corner stone is set on the ground for the big uterns big fire is needed and wood is
the most common to use in these occasions. Didghesat are prepared such as pork,
goats’ meat and beef.

There are no critical behaviors in preparing fdddwever, majority of the
respondents expressed the utmost importance of imihe family in performing the
tasks by helping one another. Prayer before measén importance. One
respondent told about the bad habit of singingevboloking. It is believed that she, if
in case she is single, will be bound to marry anvatower. Pregnant women are also
cautioned while cooking. They have to be extrafoaabout their wombs receiving

too much heat.
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3.6. Gender and Roles in the Kitchen

The average family size of the households amongagondents is six persons. It
consists of the mother, the father and the sihlingmany situations, it also includes
the grandparents who stay with the family untiltigeow very old.

There is a clear division of the tasks in the hbo&ts according to gender. The
respondents expressed that men are expected ttheaubter (51 %), prepare the
fuel (81 %) , fix the house (33 %), provide for family (33 %), and help cook (75
%). The females are expected to clean the housé?4) cook the food, (85.71 %)
care for the children, and do the laundry (28.5Y .% he father is joined by the son
and the mother is joined by the daughter in cagyhese tasks. One respondent
acknowledged her belief that men are better cddlegority of the respondents
expressed the importance of helping one anoth&reny household chores but it was
not clear how it happens. Please see Summarigaradtives in Appendix 7.

63



A Realistic Evaluation of Stove Design Process

Table 10. Socio-Cultural and Technical Checklist Gender and Household TaskSummary of Narratives, March 2008

Village Expectations from men Expectations from women
hauling help preparing | feeding house regulany preparing | cleaning the repairing caring for the | laundry cooking treasurer
water cooking| fuel the animals fixturgs job thel f | house house things children
Bulala 6 5 2 4 7 2 3 3 6
Mangcamagong 3 5 3 3 4 1 6
Mangcawayan ] 6 7 1 2 2 4 6 1
TOTALS 12 9 17 1 7 7 2 15 2 4 3 18
Total Number 21 21 21 21 21 21 21 21 21 21 21 21
of respondents
Percentage of
Response 5 75 81| 4.7. 33 33 19 71.42 9.5 19 28.57 85.71 4.7
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3.7. The Pool of Technical Skills among the Respoeadts

Skills found among respondents to the survey areifiay (55.46%), raising livestock
(39.84 %), trading (44.53 %) and fishing (5.46 %d)ere are also skills of carpentry,
masonry, metal works, and stove making which b etortpe males. Skills training
programs provided by external organizations areeriending, handicrafts, food
processing, soap and candle making, fisheriesjingiiwiring and organizational
skills. There are no skills training program praddor stove design or fabrication.

Please see Appendix 7.

3.8. The Prevailing Use of Fuel

There are three most commonly used kinds of fuattified in the research area
namely the gas (14.84 % ) , wood (34.37 %), anddaabar coal (68.75 %). Only very
few are usingrice hull (3.12 99ukoshells (0.78%) and electric stove (0.78%). The
respondents consume a monthly total of 1,605 beraflevood, 158.75 sacks of
charcoal, 105 sacks of rice hull, and 8.58 cylirafdrtPG.” Please see Table 2.

The respondents gave different complaints aboutudleM ajority of the complaints

is about the high cost (25.78%) and the difficudfyacquisition (21.09 %) because of
rains. Families relying on wood and charcoal haffecdlt times in gathering and
using the fuel during rainy days which happens astof the times of the year. There
are those that have a relatively higher level ghftat on the acquisition of fuel

(19.53 %) and majority of the are the respondewnis Barangay Bulala which is
adjacent to the forests of Mt. Cadig. Difficultytime cost and acquisition of fuel is
among the respondents of Barangay Bagasbas and gasrd angcamagong. Please
see Table 12.

" One bundle of wood weighs about 5 kg and hasliagerice of about Php 5 per bundle. One sack of
charcoal weighs an average of 28 kilograms andchlvasrket price of Php 100. One cylinder of LPG
weighs about 11 kilograms and has a selling prié&hp 620. Prices are as of May 2008.
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3. 8.1. Liquefied Petroleum Gas (LPG)

The prices of LPG have increased sharply and va#iintikely keep on increasing.

M ore families will thus shift to other alternatifigels and wood charcoal is the next
available alternative. The gas stoves come frontohemercial manufacturers. A
regular kind of stove are sold at Php 2,000. Theytlze two burner stoves and are fed
with liquefied petroleum gas (LPG). There are tvapplar brands of LPG, that is the
Island Gas and by Petron, a oil company. The P&wamare sold at the town centers
while the Island Gas have their retail outletshat villages.

Table 11 illustrates the selling
prices of LPG in two shops in
the study area. It shows the
rapid increase of prices from
December 2007 to May 2008
This rapid increase in prices
of LPG would also manifest a

high demand and price of
wood charcoal.

An LPG cylinder of a mobile food vendor. (by thetAor).

Table 11. Prices of Liquefied Petroleum Gas by Setles of Daet, Camarines Norte, December 2007
to May, 2008.

Seller Evelyn Ting Kings Land Gas Dealer
Months Number of Prices Number of Prices
Cylinders Sold | (Php/cylinder)| CYlinders Sold | (php ey linder)

December 2007| 450 600 250 600
January 2008 300 630 250 620
February 2008 | 250 640 250 650

March 2008 400 660 250 650

April 2008 400 670 250 650

May 2008 300 680 250 665
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Tablel2. Fuel ConsumptiornResults of Survey, January to May 2008.

Village Description of the Fuel Situation
food not far poor poor

easier to use accesible manageablg difficult dmquire expensive | delicious distance supply heaavy sooth andn smole | quality
Bagasbas D 13
Bulala 18 6
Guinacutan y 2 3 8 11 1 2 1
Mangcawayan 1 3 1 1 1
Mangcamagong p 4 9 2 4 1
Daet
TOTALS 5 5 25 27 33 1 1 6 1 1
Percentages 3.9 3.9 19.53 21.09 25.78 0.78 0.78 4.69 0.78 0.78
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3.8.2.Wood

Being a tropical country, Philippines have a luslgrowth of secondary forests
relative to other ecological regions. Forests recéast because of strong rains and
sunlight. Secondary forests re grow after a peasiodenudation. Coconut farmers
always have the preoccupation of clearing the faith bushes and weeds to prevent
the competition with the nutrients with the cocopatms. This gives them an ample
yield of fuel in the form of sticks, branches armtanut leaves to fuel. It however,
requires a lot of work and a place to store théffoen rains. Gathering fuel wood is
even more difficult during days with rain.

Hardwoods have higher heating values but are cafiad. M ost likely hardwoods are
now endangered species and are only thriving ap tbieected forests. Mangroves

have an excellent heating value.

For a time , mangroves were cut s
to make fuel including for the -
bread ovens of the commercial
bakeries (Llanto 2008).The old
models of bakery ovens were
however, responsible for severe
damage to the coastal ecosystem | .
by depleting the natural habitat o’}

A stackof wood fuel at the market place. (by thehr).
marine creatures.

The respondents are using wood in combination withd charcoal which they
gather from their own farms or from the forest.laRee to the other villages,
Barangay Mangcamagong has the highest incidenagsan$ of wood for fuel. They
are among the poorest families of the villages wé® wood and charcoal
intermittently. They complain about the difficully firing the wood especially when
wet, the black sooth in the pots and the housetlathdoor air pollution (IAP)
caused by the heavy smoke in their kitchen thaseseye irritation and difficulty in

breathing. Please section 3.10 of this chapter.
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3.8.3. Wood Charcoal

Before the sharp rise of petroleu
products in 199'5 , the most

common form of charcoal are of

coconut shells. They are mostly
used for grilling barbeque, for the
traditional hot flat iron for ironing
clothes. They are much more
solid and give higher amount of
heat than wood charcdal. It is fo
this reason that it is preferred by
blacksmiths.

The use of charcoal gained its
popularity in when the prices
petroleum products increased
sharply. Families who are using
kerosene and gas shifted to the
use of charcoal. Prices of wood
charcoal also rose dramatically
almost alongside with the rise of
prices of LPG. It ranges from Phj
60 to Php 90 forthe soft kind of Wood charcaoal at the barbeque grills at the strefd¥aet. (by the Author).
wood charcoal and Php 100 to Php 120 for the kiadlof wood charcoal at the
village of Bulala. Meanwhile, the same kind of atwal would be sold at Php 100to
Php120 for the soft wood charcoal and Php200 toZ2pfor the hard wood charcoal

at the town center of Daet.

Charcoal is made either from wood or from cocoringils. Wood charcoal are
classified further are thearit (hardwoods) and the regular soft woBdrit is more
preferred because it gives more heat and lastgdoAdparit kind of charcoal may
come from any kind of hardwood such as narra, mahgpgapitong, dirigkalin among

many other tree species. However, these kinds ofivape at the same time an
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excellent material for creating furnitufgarra, for one is a prime kind of wood which

is primarily used to make excellent furniture than last for generations. | have a

very fine dining table myself that | inherited frany father which he bought from a

furniture maker in 1968.

On one occasion in 2005, one friend of mine, Rodgghrbaran of Barangay San

Pascual came to the office and was so furious.ave just found out that his narra

tree, which he is saving to make very nice woodsrsl out of it, was turned into

wood charcoal by no other than his wife’s cousii)(

On the summer of year 2006 and before comingtioetiee Netherlands for my

masters studies, | observed that wood charco#@dsaktly sold at the market place.

Producers at the upland communities would get thero the passenger jeepneys

and hide them underneath the seats of the passefiegck points ofthe DENR are

installed at the only road leading to the urbanri@iDaet. Loads that are spotted

upon during the inspections are confiscated anadwheers are penalized heavily. If

successful, the transporter of the charcoal wdlgpen the merchandise to another

trader waiting at the market place. The load isdfarred to @edicab( a three wheel

bicycle) and is organized at a legitimate stath& market place. It is from here that

consumers can buy the charcoal at will. Pleasé\gppendix 6 for the list of cases

filed in court by the DENR against charcoal prods@nd traders.

Table 13. Average Consumption of Wood Charcoal by &beque Vendors, Daet. April 2008.

00

Respondents Consumption per | Source Purchase Price
month

Lito Naire 10 bags Town market P140.00 per bag
P10.00 per packet

Leo Racelis 12-13 bags Town market P220.00 per bag

(Lechon Manok

Vendor)

Imelda Ong 30 bag Town market P140.00 per bap

Jessie Samuya 15 bags Town market P140.00 per bag

Emerito LaMadrid | 5 bags Town market P160.00 - RA0(
per bag

Rana’s BBQ 90 packets Town market P25.00 per 3 bags

Marilyn Azur 15 bags Town market P120.00 — P140,

Jeffrey Ebofia 30 bags Jeepney terminal P140.00
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Respondents Consumption per | Source Purchase Price
month

(Alveno’s)

Mina So 90 packets Town market P10.00

Lilibeth Valeros 2 bags Town market P130.00

Marites Rojo 8 bags Town market P150.00

Table 14. Average Consumption of Wood Charcoal by @& anaQue Vendors, Daet. April 2008

Respondents

Consumption per
month

Sources

Purchase price

et

ar

Raymond Aguilar 2 bags Town market P150.00-barit
P100.00-soft

Lucila Ulila 60 bags Town market P10.00 per pack

Esmael Riantazo 90 packets A store nearby P5.0pqoket

Araceli Botiz 10 bags Town market P220.00

Lizel Asiao 60 packets Neighbor store P10.00 peketa

Delia Lureto 4 bags Store nearby P220.00

Mercy M. Obusan 10 bags delivered P140.00

Agnes Salayon 2 bags Town market P220.00

Ruel Paciano 3 bags Town market P220.00

Marilyn Samonte 2 bags Town market P130.00-seniti k

Merly Tugadi 30 bags Town market P160.00 — P170Q

(malapit sa may
tulay)

.00

CENRO Jun Ramos of the DENR expressed the trickyatgdn of the trade. They are

actually allowing wood charcoal to be produced aadsported provided that they

come from private lands and not at the protecteestoof the province. It is this grey

area that charcoal traders and producers expl@tdaduce and sell the illegal kind of

charcoal (20).

In an interview with Paz Yanto, the Forester Iltbé CENRO, she interprets the

illegal production and trade of charcoal as havtis goots to the socio-economic

problems, particularly poverty. Their office hayeeady closed their project named

Community Based Forest Management Project forahests of Mt. Cadig at

Barangay Bulala and is now expecting the local pesmrganization to be the main

actors who will pursue the protection of the fosemhd the sustainability of the

projects earlier built in cooperation with locavgsnment organizations (3).
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In another interview with Marizon Vega of the saofigce, the prevailing threats to

the forests are timber extraction, swidden farmiargg conversion, mining, housing.

There is now an aggressive production of wood dahitze cause of the prevailing

poverty. Among the sources are the Bicol NatiormkRand at the villages of

Cabungahan and Tigbinan of the town of Labo. Anttiegeasons fo the wood

charcoal producers is the far distance of the CEMRIiCe to their place, making it

very expensive to seek the charcoal production péah). All the while, there is an

active wood charcoal production at the village af 8&gay Bulala. There are about

seven traders and three of them agreed to promidgerview.

Table 15. Sales and Remarks of Wood Charcoal Tradeat Barangay Bulala, Santa Elena.

Name of | Average | Patterns of Supply Remarks Attitude
the Sales per| and Prices Towards the Towards new
Trader month Trade kinds of stoves
Eleonor | 20 bags Behaves parallel to qilGovernment is | Most welcome
Lanuza prices (Php 90 to 120| not very strict because they
per bag) have so much
coconut husks
Damian | 20 bags Behaves parallel to qgilStrict knowing | Welcomes the
Refran prices (Php 120 to 15pthat it is illegal | shift to other
per bag). to produce fuel.
charcoal from
Mt. Cadig.
Rowena | 50 bags More expensive Government is | Welcomes the
Josol during rainy months | strict. idea because

(Php 100to 120 per
bag)

she know that
they are loosing
the forest.

Coming back to the town of Daet in December
2008, | was astonished to find an aggressive
production and trade of charcoal in the town cent
Everyday, | would see at least thpmslicabsull of
charcoal. Apedicabcould carry as much as six full

bags of charcoal. It is openly sold and deliverted a

the houses of the customers.
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Furthermore, there is now a growing scarcity ofotat shells for charcoal. Several
years back traders of copra shifted their prefer@fenerchandise. From copra,
manufacturers of coconut products began buyingvi@e coconut without the
husks. There is a growing industry of processedmaicp roducts which include the
shells (22). Farmers incur less cost and efforsddling the whole nuts in the rainy
months when making copra is very difficult (23).i9 lkeads to the dwindling supply
of coco shells coming from the farms, the pressurthe forests for the wood

charcoal has been greater.

The wood charcoal stoves are the most pop ular stawveng the respondents. It is

built with cement, sand,

possibly agricultural lime and a g
few pieces of iron bars in a
mold of used metal tin
containers. They are sold at t
market centers ranging from
Php 65to Php 100. These
models may last from six =
months to two years of regular'; ==
use. The charcoal is placed on‘

tOp of the metal grate and is A pedicab operator on his routine of deliveriesvaiod charcoal to the househ
. . . consumers of Daet. (by the Author).
lighted up with a matchstick or

cigarette lighter. As fire starters, householdsaisariety of materials such as a piece

of plastic paper, apiece of worn out sandal aedgs of plant fibers.
Wood charcoal is preferred for the following reason

* it burns without heavy smoke

» does not produce black sooth to the utensils
* readily available

* can give strongfire

» does not require too much attention when cooking
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Complaints against the use of wood charcoal afellsvs:
* very expensive
* burns poor and slow
e crumbles too easy
» very difficult to

» produces smoke and fumes

Going further, wood charcoal has only one thirdhaf heat value that a wood will
provide. Much of the heat of the wood was lost miyithe carbonization process (24) .
A simple shift of use from wood charcoal to the abavood would already reduce

cutting of forest by as much as two thirds.

3.8.3.Rice Hulls

There is very limited number of people using riad.rOnly four out of forty four
respondents are using rice hull for fuel Tabldr2the town of Daet, out of twenty
five restaurants, there is only one using rice imutheir Lorena flat bed stove. The
rest have phased out the use of rice hull andeshift the use of LPG. Out of four
hospitals, only one is using rice hull for fuel.eré are three houses beside the rice
mills at Barangay Borabod who uses rice hulls girthorena Flat bed stove. In 2004,
the Camarines Norte Water District (CNWD) distrémithe single burner rice hull
stoves to the villagers of Barangay Guinacutawas meant to reduce the
consumption of this village of wood charcoal. Tbhersee of wood charcoal of this
village is the farms and forests of the town of d.ahich are adjacent to the

watershed forests serving the eight towns of thisipce.

3.9. Intrinsic Properties of Rice Hull and Coconut Husks

3.9.1. Rapid Smoldering of the Hulls in the FurnaceRice hulls contain 4,416 to
6,222 BTUs (British Thermal Units) (25). Being asdhmaterial, the heat in every
grain dissipates in less than a minute. It is tfloeeamperative in every rice hull stove
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that there is a regular and frequent discardingp@it fuel and the reloading of fresh
fuel at the feeder. Discarding the spent fuel negusweeping the bottom of the
furnace with a flat stick and letting it fall belowhe ember transforms quickly from a

red hot ember to a black and hot charcoal to waste

In order to maintain a strong and steady fire, phiscess will have to be repeated in
every less than two to not more than three min@éserwise, the fire stops and the
stove loose the momentum of keeping the fire goling spent fuel remains in the
chamber and turns into very fine white ash. Disiogrthe white ash is even more
problematic. The fine ash could fly and float inbe air even with a gentle
movement. There are also strong chances thatligsetilinto the food. The ash

contains very fine particles and poses health tiskke members of the households.

3.9.2.Coconut Husks

Coconut husks have a higher heating value of 88J30s, that is twice as much as
that of rice hull (26). With a very loose fiber simolders very quickly thus, makes an
excellent material for starting the fire. It howeMeas a much lower density than

wood or charcoal. It would easily collect wateleit in the rains.

In comparison to rice hulls,
coconut husks remain at the
coconut farms. After de husking,
part of the pile is used to fuel the
copra dryer. Still, more than two- [
thirds of the pile remains. Thus,

there is no problem of access to t oF

for every household in the

community.

Coconut famms create a big pile of coconut aftemg\narvest of 4
daysand leawes the pile to rot. (by Sandino Ghlinto
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The coconut husk is excellent water absorbent.o@aichusks holds water very well,
thus would be very difficult to dry as soon assisbaked in rain water. The dust,
called the coco peat can hold up to 400% watesofdlume. To date, the enterprise
of coco fiber and coco dust have become an intiemaltbusiness by Coco
Technologies Corporation. The dust is used as vesisorbent for container gardens
and the fiber for many other applications. As aaneple, four (4) liters of water
added to aliter of compacted cocopeat can fudhard to 7-8 liters in just 20

minutes (27).

The challenge, therefore, on matters of the fygbluis how to provide the families
with a dry and ready to use coconut husks. It requcreation of a system of drying,
storage and delivery of the husks at the villagellePlease see Appendix 5 for the

description of the solar dryé&r.

6.1.1. Pollution caused by open dumping and poor utilizatn of alternative
biomass fuel There are now families complaining about the cardus burning of

rice hulls at the open dumps. Burning rice hullsren dumps also contributes to the
green house gases in the atmosphere. Burning thela marvesting the char cuts
carbon dioxide emissions to half and at the same pirovides a good material for

improving the soil.

3.10. Indoor Air Pollution

Poor families suffer the most because of indoopallution. With the house small
and poorly ventilated, it magnifies the poverty gdex because of having poor
health.

8ln 2004, I'was using coco peat as an ingredient to my potting mix, the planting medium I made for container
gardens. It is mixed with carbonized rice hull and compost and can already support a season of growing vegetables
in containers. I get my supply from a big pile of coco peat at an abandoned coconut decorticating project at the
village of Daculang Bulo.
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Among the fuel that is in prevalent use, wood & ¢heapest kind of fuel.
Respondents can pick them up wherever it is avail&lbwever, they have more
difficulty in acquiring the wood in the rainy seasd he respondents using the wood

are those that fall among the lowest income braakeing the respondents.

The highest number of users of woodgEss

for fuel is at the villages of Barangay
Mangcamagong and Barangay
Guinacutan. Although they like the
strong fire that the wood gives, the
respondents complain about the :
difficulty in firing the wood especially =
when it is wet. The ashes fill up their
entire kitchen making everything %

messy. They also complain about

Mildred Azur in her kitchen at Barangay Mangcamragy
(by the Author).

indoor air pollution (IAP) as
manifested by eye irritation and
difficulty in breathing. The smoke fills
up the entire kitchen and creates soo
and odor to the entire house and the
clothes.

The stoves are made of pieces of
rocks, cement and iron bars, which
was built by one of the family

Teresita Abay, Mangcamagong. in her kitchen. (lay Aluthor).

members. If they are to build a new
stove, they prefer to have a stove that will altlvem to use different kinds of fuel,
will allow them to cook simultaneously and one thélt create less dirt and sooth.
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3.11Local Skills and Knowledge on Stove Building

Constructing the old stove, particularly the ricdl Bstove models belong to the old
stove technicians. There is very limited diffusafrthe knowledge and skills to the
younger generations. The younger stove techniaemsvorking on stoves using

wood charcoal and with electric operated blowers.

There is no production of stoves that uses rice tmtonut husks or green coconut
shells. There is only active production of stove tve found during the field

research, and they are both using wood charcoal e as follows :

3.11.1 . Noel Rito of Barangay BulalaHe is 25 years of age and began making the

charcoal stove in 2004. He learned thd

skills from his father. He makes the
stove out of sand, cement, a few piece
of iron bars and tin metal containers. Hg .
sells them at the town center at a cost r T A
Php 100to 110 each. He estimates that™ B~
each stove would last for twoyears. H _
can make a more durable modelwitha g
higher mix of cement at a selling price
of Php 200 to 250.
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3.11.2. Mercy Salve of Barangay
Bulala. She started the business in
2006. She bought one model from
the town of Lopez, Quezon and ahg & S
been replicating from then on. She
uses cement, galvalon, metal plate
clay bowl, AC power adapter and
miniature air fan. She buys the
materials from the province of
Quezon and sells each unit for Php 1300 if pahgh or Php 1500 if paid in
installment. She sold one hundred units since 20@® average rate of 2 units each

month. She takes pride of the stove that it samesharcoal and cooks fast.

3.11.3. Jonathan Candelaria of Barangay Mangcamagaon He started fabricating
the stove in 2007 out of what he saw in a blackssiitop in a mining operation in the
town of Buenavista, Quezon. He understood the ségesf the forced air unto the
charcoal to make the iron bar red hot for shagftegonly built 4 and sold two of
them at a selling price of Php 800 pesos eachsfiires him to know that the stove
will perform better than LPG stoves and will hegluce the consumption of wood

charcoal.

3.11.4. Sancho Rieza. Mangcawayaiie

built his stove using an old electric stove whefgs
he fitted with a metal bowl to hold the charcodl “3
and fix the air fan unto it. This is his first and
only model. He would not tell how he learned
about the design.
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3.11.5. Ron Paguirigan of Barangay

Bagasbas, DaetHe is not fabricating,

but selling from a fabricator at the City
of Lucena. He sells the stove at a cost
Php Php 1,500 to Php 3,000. he takes ~
pride of his stove being the pioneer and '

the best in design compared to all othe

models in the province. Please see
Appendix 2 for the full text of the

interview.

There are three other stove technicians that wergified — Mr. Serafin Llanto, Mr.
Rogelio Abilgos and Mr. Patricio Villabrosa. All tfhem are seniors and seldom

fabricates their own kind of stoves.

3.12 Environmental Problems Caused by Fuel Crisis

3.12.1. Deforestation
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3.12.2.There was an abnormall
heavy downpour of rain from
November 2007 to February
2008. On February 2008, the

abnormally high rainfall has L1

caused its peak and has caused
severe damage to crops

particularly rice that are due for

harvest and those that are newlys — E ==

= - = == 2"

planted. Production dropped to more than 50 peffcent the previous levels while
newly planted seedlings died of suffocation by genbmerged under water for

several days. There were major landslides on thstabvillages of the towns of
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Basud and Mercedes that isolated several villages fransport. After a week of
isolation, people had to travel by boat to seeklifaid from the Provincial
Government. On 10 March 2008, the latter resp ogezending truck loads of rice
but the food aid had to be transported on bodtsegtort of Barangay
Mangcamagong. It was also during this period thiattesearch was on the series of
second session for all the villages including thatsBarangay Mangcamagong.

Several sessions had to be cancelled becausedirfip

There was heavy flooding at the town center of Daeseveral days. Families have
to be evacuated to the schools
where they are relatively safe.
Photos of the Daet River that |
took during those days reveale
thick and heavy soil erosion
coming from the uplands. | hav
never seen this kind of erosion
since | moved to this town from
1998. | would like to believe

Images of flooding at the town of Daet and deligerof ice aid Barangay Mangcamagong to the isolate dgeaof the
town of Basud and Mercedes because of massivelidesisby the Author).
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that the heavy erosion from the uplands were cabetby heavy rains and the

deforestation in the uplands.

This images that | personally observed and tookghof have been very useful to
reinforce my advocacy, that is consumption of wobdrcoal causes massive
deforestation. | showed the images to the partitgduring the succeeding sessions

and connect such images to their own situations.

3.12.3. Gery Villosa, The Wood
Charcoal Producer of Barangay $

Bulala, Santa Elena

Upon my request, the participants of BuIaIV

organized an expedition to the forest of Mt.'
Cadig so | may see the actual production o
wood charcoal. For more than two hours,
walked up to the mountain on landscapes al
coconut farms, denuded forest, newly cut

in the past, and two other charcoal
production areas.

Wood charcoal production from a prime
forest is an illegal activity. The expedition

however was meant to understand how angs

are embedded. Wood charcoal production is |umd the combmatlon of
landlessness, the lack of enterprising skills,thetsopen access to the forest, poor
implementation of the law and the growing demanthe&market for the wood
charcoal.
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3.12.4. Pollution Caused by Open Dumping of Rice Hull fromthe Mills

On the 17 of April 2008, a resident of Barangay Calangca®anfiled a complaint
at the village council. He is complaining agairts¢ tontinuous dumping and open
burning of rice hull on the adjacent open lot by pwoperty. He is complaining

against the non stop smoke coming from the burhinlig that has already caused his
asthma to exacerbate (28).

Similar complaints were expressed by the residehksappy Homes Subdivision at
Barangay Mantagbac, Daet about the continuous tgigifirice hulls by Prosperous
Rice Mills. On several occasions, the fire trucklué Fire Department had to come
and extinguish the flames with their big hoses.iDa@igasa, one living close to the
rice hull dump complains about the recurrence sfdsithma and its effect to the
health of his children (29). The same complaintefmm Jocelyn Lukban. She
complains about the bad odor of the smoke frondtirep of Prosperous Rice Mill

which triggers the asthma of her step father amatihite (30).

The owner of the rice mill, Mrs. Nida Tang admittéet they are burning rice hulls at
their own property and have been doing so longredtoere were houses nearby. She
is aware about the pollution that it is causingltbagt no other options. She takes pride
of the favor that it gives to those who wants teetthe hulls for fuel and other uses.
She also has the idea about making a big pit ogrthend where they will burn the
hulls (31).

Smaller rice mill operators are also constrainedhsylack of space to dispose off
their garbage. Mr. Manuel Factor owns and operatiase mill at Daet. His mill
however is right within the residential area of ilage and does not have any
storage facility of the hulls. To cope with theusition, all the hulls while milling are
kept inside the rice bags and neatly stitched afidated to clients. The clients are
those business establishments that have riceduitoves.
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Mr. Rodolfo Heraldo, Jr. owns and operates ondeftiggest rice mills in the
province and also has this kind of problem. In 200@&ve observed him dumping
and burning his rice hulls at the rice fields nixhis mill. He dumps and burns more
to other vacant properties and road sides of tleegei There are complaints as well
about the smoke it produces and had caused satagions and tensions among

some residents (32).

On February 2008, the rice field where he useduraplhis rice hull now has become
his property. Built on it is a concrete pavememtdrying rice with high strong fence
of barbed wires. He was also glad to inform me tieajust made some recent deals
with the a horticultural company at the city of $#ablo, Laguna (up north of
Camarines Norte). The company began taking hishiitis on their trucks thus partly
solving his problem of disposal (33).

At the village of Calangcawan sur, Vinzons, Mr. i§bs who takes rice hulls from

the mill of Mr. Heraldo and turns them into cartamsoil amendment. The rice hulls
are taken to a vacant lot about 4 kilometers awhgrevit is processed into carbon
with improvised carbonizers. He voluntarily givespPl for every sack to Mr.

Heraldo. It was not explained for what was the myoloe but it could work both as a
token of appreciation and at the same time a bantagnsure the latter of the access
to the hulls.

3.13. Risks and Pollution by Open Dumps of Coconut Husks

In 1998, | supervised the farm operation of a tveothre coconut farm of my family.
Dehusking is manually done to separate the husks tihe nuts. We transport the
nuts right after to the trader on a carabao pukat. The pattern of selling the nuts as
whole is stimulated by the higher buying pricelwd ivhole coconut compared to the
buying price of copra. The husks are then left tetlm a big pile at the farm.

Considering the wet climate of Camarines Norte ineks will eventually be soaked
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in rain water. Coconut husks have an excellent mfatkling capacity. The dust, also

called coco peat can hold as much as 700% watits twplume

For every harvest season, | am prompted by my ade@vado burnthe husks
immediately after dehusking. | refused every tithevas because of the anticipation
of decorticating (threshing) the husks and extnagitis fiber for many uses. The
fibers have numerous and important uses rangimg fopes, rags, nets, baskets and
even carpets to stabilize erosion prone slopes K&xXyever the project did not
happen at those times and had further delays. Andvas stuck with a growing pile
of coco husks every harvest period.

Wet piles of coconut husks are a menace to the fanras warned by my co workers
that a big and wet pile of coconut husks is anlidabitat for snakes and rats. It was a
hot summer day and | was standing by theshigfoltree with my son. | was caught

by surprise by a big snake, about two and a haleredong, creeping past my left
foot silently and again past my sons. | held bagksmprise and was able keep on
frozen state, being aware that snakes are equadhed of people and some sudden
motion or sound may prompt it
to attack. And so, the snake
went by silently, and us,

standing there still safely.

There were more incidents of
snakes being caught or killed b

my co-workers and it is always

coming from the big pile of wet

58 g )i - i '*\‘ 2

coconut husks. But then, there isThe wlleague of the author, Emil Paz helping haul cattuisks fol
the tests of the prototy pe of the coco husk st@Bg.the Author).

nothing | can do about disposing

off the pile. It cannot be burned or buried. Thiperience is common to every

coconut farmer in my region.

[ use coco peat in combination with compost and carbonized rice hull to make a very richand healthy planting
medium for container gardens. It is witha ratio of 1:2:2.
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This experience even more prompted me to perseveesigning stoves for the
coconut husks. In 2005, | was able to build my rhadtd the help of my colleague
Rogelio Abilgos. It cooks well and since then, timore than enough supply of fuel

from my coconut farm.

3.14. Pollution Caused by Open Dumps of the Green Coconutdusks

At the corner of J. Lukban

St. and Bagasbas Road, the . '
are terbukovendors selling o \ P ‘ = ®
everyday. The disposal of '
the green coconut shell is
their nagging problem.
Everyday, there would be
about a thousand pieces of

the shells for disposal (34).

. LA I.L/&g& (_I )
The vendors, after fillin g Bukovendors have to pay workers to dispose off theptgnshells. (by th
Author).

their sacks with the shells
have to hire a laborer to bring the shells to hi$ and lift it up to the garbage truck of

the municipality. He is paid Php 5 for every satke vendors would spend a daily
average cost of Php 60 for this errand.

The shells will be brought by the truck to the gagb dump site at Barangay Bibirao
of the same town. The shells are dumped unto thead of the road as fillers
against the mud. Not long after, the truck driveaized that they are making the

matters worse. The shells are actually causingtines to loose their grip on the road
(35).

Not long after, in the summer of 2008, Santiagol®) ¢he newly installed
Environmental Officer of the local government usfitDaet issued an order not to
receivebukoshells into the dump anymore. It is also a pathefbigger problem of

the town of Daet about closing the dump. They hagently received a closure order
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from the DENR obliging them to stop the operatiohthe dump. This order is part of
the implementation of the Republic Act 9003, thedS¢/aste Management Act
which mandates local government units to instalper waste management systems.
Garbage dumps are supposed to be converted targdandfill. There are more

discussions in Chapter 4 Mechanisms and the Outcon@hapter 5.

3.15Poverty as Reinforced by Climate and the Fuel crisi

The peak of the fuel crisis reached on the montidswuary and February 2008. It
was then when the rains are heavily pouring sinmeekhber of 2007. The downpour
reached its peak on the"28f February with a recorded rainfall of 270.3 nfar.the
single day (36). Heavy rains that extend un#l tionths of January and February

are not normal.

Table 15. Rainfall Data in Four Months.
Source: PAG-ASA, Daet Weather Station.

Months Rainfall

November 2007 | 870.1 mm.

December 2007 987.8 mm.

January 2008 483.0 mm.

February 2008 1006.6 mm.

With everything else soaked in rains, there is othel available for cooking except
wood charcoal and gas. During this period, pridesaod charcoal shoot up from
Php 150 per sack to Php 220 per bag.

Sales of wood charcoal in smaller quantities chdrigen small plastic bags of half a
kilogram sold at Php 5 each to those weighing 4@kams sold at Php 10 each.
One of the neighbors of Sammy Ravida, one of tiieqy@zants to the workshops,
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began tearing the wooden planks walls of his hbaseake some fuel to cook. This

is incident was shared by at several other pa#ditgin every session.

Expenses for wood charcoal get as much as PhpraflapeThis is about one fourth
of the normal daily family income which deprivesthof the money to buy food. At
the Urban Poor Housing Project at Barangay Alawibfatie town of Daet, the fuel
crisis manifests in the form of neighbors askingfot water from the other
neighbors. The hot water was meant to simmer tobelas which can be bought in
cheap ready to cook packets. After buying this tepdcket which costs about Php
12, the poor families have no more money to buytfueoil water (37).

At Barangay Guinacutan, poor families living in Wween the road and the rice fields
and over the canal experience the daily strugghlugofuel. Without any forest to cut,
they have to buy small packets of wood charcody daid in some of the time, during

every cooking time.

In January, we came upon the family at the clust&ouses in a place Contod within
the village of Barangay Guinacutan. We have fountba carrying a big piece of a
dead tree trunk which he pick up about a kilometeay. He was chopping the trunk
to smaller bit for fuel at the side of the road. Bebruary, the same family had to
evacuate their house because of the floods. Sedayalof heavy rains made the Labo
River swell and the Banawang River was not big ghdwo receive all the incoming
water. Flooding in this community is a yearly ogemce. With their house built on
stilts, they had to move to the evacuation certténeschool at the center of the town.
For four days, they stayed there subsisting on to@af rice, sardines, and noodles.
They cook their meals on a charcoal stove but baddit for several hours for their

turn because of the crowded situation.
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3.16.Summary List of the Context

* A province of high rainfall, dwindling forest covand high
poverty incidence.

* Pollution caused by open dumping and poor utiraof
alternative biomass fuel.

* An increasing price of gas causing an increasimgeshe for
wood and wood charcoal.

* Indoor air pollution from using wood for fuel andgsibly with
using wood charcoal.

» A group of people with low income and poor edugatigth a
strong drive to find cheaper fuel.

» The lack of access to information and the skillintomvate and
utilize the alternative biomass fuels.

* Avery limited pool of technicians who can buildbg¢s but with

their fading knowledge and skills.
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CHAPTER 4 : MECHANISMS

This Chapter presents the mechanisms that weretastunulate the design process:

(1) the Open Access to Alternative Biomass fuels, (B Dpen Access to Stove
Building Technologies, (3) Cost of Stoves and Asces Stove Building Materials,

Tools and Equipments, (4) Interactive Stove Dedtgacess, (5) Interconnectivity
Among Learners and (6) Conceptualization of Livettd Projects. It is for the

mechanisms (2) and (4) that me, as the facilitatdhe process provided a high level
of intervention. For the rest of the mechanismisthat was required was to facilitate
the group discussion to enable the participantsieehanisms that were already

embedded in their own context.

4.1. Open Access to the Supply of Alternative Biomass Els

This mechanism was triggered by motivating theipipnts to the workshop to
realize how abundant are their alternative fugbaticularly rice hulls, coconut husks
andbukoshells. The processed however, required presentatistove models that
are actually working, thus the technology demontna and video clips. This
allowed them to gain be fully convinced about thit ©f the use of fuel that is from
wood, wood charcoal and gas to rice hull and cocbngks. There are still those who
remained in their preference to charcoal who lab@anged their minds to shift to
coconut husks upon the prodding of their fellowtggrants with an assurance that
they will have an abundant and cheap supply ofuék

4.1.1. Rice hulls

Rice hull is being given away for a very minimastohat is for the cost of
transportation and bagging. During every harveasae, the mills are full of rice hull
which also been a nagging problem on their operatid@ he mills always have to find
a way to dispose off the rice hulls. Please seta@®e8.12. The common practice is

to find a vacant lot, dump it and burn. A moreridy arrangement is to find anybody
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needing the hulls and have it delivered by theickr The Millenium Cooperative of
Daet is among those who regularly get their rick tmder this arrangement. It is a
cooperative of plant lovers who grow and sell oreatal plants. They have a big

demand for the rice hull and regularly receive livdey. Their capacity to receive is

however, is too small relative to the volume otriwlls available (28).

The cost however is also relative. Village housghevould incur the same cost of
transportation in hauling back their rice hullsnfrthe mills back to their farms,
almost in the cost as the brining the raw ricet®rills. Negotiations have to be
made with the rice mill operators for the deliverfythe hulls by the truck. But smaller

mills do not have the vehicle for such.

A much smaller rice mill is owned and operated by Mactor. It is located in Daet
with a capacity of 40to 50 bags per day and 18 pag day during lean months. The
mill has no facility or area to either store or guthe hulls (38). While milling, a
worker would be busy filling in the bags with thalls. Another worker hauls them up
to a pedicab and delivers them to clients. | fincbnvenient to take the rice hulls
from this mills for my stoves because they areyaadags and just about a
kilometer away from my workshop. On several ocaasid would take the hulls
myself and transport them either on a tricycleriéytcle can carry six sacks of rice
hulls per trip which | pay Php 15. I should, howelve ready with my empty rice

bags to leave them in exchange of the contain atsl tilook.

4.1.2 Proximity to the mills as a Connecting Mechaam to the Access.

It strongly applies to the rice farming familieschase their hulls are taken away to
the mills and it stays there. Getting the hullskifac their use requires a lot of effort.
To get their hulls back home, the farmers will adaave to spend for the cost of

transportation. They would load them unto theifélofcarts, or tricycle of even hire

a jeepney.

I’'m living in the town center thus; | have the adtage of the access because my shop
is less than 20 meters from the nearest rice hiikve a means of communication

line through a mobile phone or a house phone. Aaratiechanism would be the
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effect of the carbonization to the neighbors. Aitgoit cuts the carbon dioxide
emission by harvesting the carbon in the form @frebal, still it produces heavy
smoke because of continous operation. It must @atdme right in my house yard,
lest | will irritate my neighbors. | had to do brmewhere at the outskirts of the town

center where there are less people.

Disposal of the hulls would therefore work out iages where there are less people
and where it is most needed, that is back to tmeifig communities for two big
reasons. First, CRH can improve productivity offdmenlands. Rice hulls contain
silica, an element needed by rice to recreate anatiell of the grain for the next
fruiting. A simple logic would be to put back whataken. If the farm is producing
150 cavans per hectare per season, then it isathe amount of rice hull that has to
be returned to the soil in the form of CRH. A farm®uld need more if he has not
done this before and bring his soil back to a b@drstate. As to how much would

that be, it would then require a good scientifit analysis. Carbonization should be
done right at the rice farms.

The second big reason is to provide farm familesdasy access to rice hulls as fuel.
The full development of the stoves is only as gasdhe full development of the
supply chain of the rice hulls. This brings theuamgnt about the scale of the rice
mills in matters of bringing prosperity to the famghcommunities. In terms of the
access to rice hull for soil improvement and prashitg and for fuel, the bigger size
of rice mills is a negative mechanism to achievg. thhere is a concentration of the

rice hulls to the big rice mills thus a deprivatiminthe access.

A positive mechanism would then be the total rexefdat is having rice mills that
are small and mobile and those that can mills ideerrght at the village level. Such a
mill will spew out rice hulls and have them cartxed by the farmers themselves. It
will also boost the development of rice hull stasigns by providing households a
built in supply of fuel within their own communit{fhere are much smaller mills
located in villages serving a cluster of otherag#s. These mills benefit from the
initiative of the local villagers who take them by bit. However, with the
convenience of not irritating any neighbors negftnylike those in the town center),

they do not install a big warehouse as rice hydladeThe hulls are dumped in the
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open area and left to be soaked in the rain. Tdmispon as the rain comes and hulls

are already wet, nobody picks them up thus creatinig, wet, and messy pile (39).

4.1.3. Coconut Husks

Unlike the rice hulls, coconut husks remain atdbeonut farms. After de husking,
part of the pile is used to fuel the copra dry &fl, ore than two-thirds of the pile
remains. Thus, the mechanism of the distance doteapply to the families at the
coconut farming areas. There is no problem of acteshe husks and they are easily
available for every household in the community BAfala, the landscape provides
them ample supply both of wood for making char@ma coconut husk from the
farm. Thus, relative to the other sites, theresisegally a higher level of contentment
with the supply of the husks and charcoal, althpugth the charcoal, the producers

are always on the caution of persecution by themowent.

There is a traditional method of drying the hudise husks are simply clumped on
top of one another on a stake with the inner fibrpart facing down. This simple
method allows the rain water to slide off the skimle protecting the inner part
which are fibrous and which absorbs water stro(d}). Adelia Balce, another
participant of the same village wants to go furttyep utting a plastic cover on top of

the entire clump to protect it totally from rain te@a

4.2. The Energy Density of the Fuel.

Rice hulls and coconut husks are too bulky kinéuef for those at the town centers.
Coco husk has an heat value of 8,030 BTU/Ib. wigle hull has 4,416 to 6222
BTU/Ib (26,41).

For the households and the food vendors in the tamber, these fuels will fit but
only to a limited extent. Well off families wouldtie a bigger house and a bigger
yard, thus allowing them to use the bulky kind$uafl. Bigger food businesses also
have the advantage of space. The poorer town daméies and food vendors,

however have much smaller houses and do not erfuugte yard to build an
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extended kitchen. The food vendor, on the othed limhighly mobile. A popular
form is to fix everything in a bicycle with a cafthey would need a fuel that is
compact, light weight and has a much higher fuekitg ratio.

My efforts to get some food vendors to join thisrkahop were failing Section 2.3.
During one of the sessions with the food vendocsasewe agreed to go to the town
center and find a mobile food
vendor for interview. And so
we found Jovy Maiza on a
street corner at the Central

Plaza complex selling an
assortment of food on his

tricycle we callpedicabHe

sells fried plantain with a
variety of styles. There are rice
cakes and also cold drinks. :

Looking closely at his bicycle

A mobile food vendor of Daet. (by the Arrel Coryal

cart, _we discovered that it

still has about 0.75 m3 of space between the fddohe cart and the stove on its top.
Mr. Maiza would some of the time allow his son leep inside this space while he is
busy selling food stuff. He agreed and does natroarrying two bags of dridaliko
shells for fuel, which, to our best estimate wélénough for a day of operation.
Anyway, Arnel Corral, the market manager assuredWhiza that thgreenbuko
shell will soon be regularly available at the mankkace because people like Simon
Fuentebella have already began drying the shallssalhsoon have a regular supply.
And so with this discovery, the challenge we theecefl is how to designbaiko shell

stove that is compact and lightweight.

4.3. Open Access to Stove Building Technologies
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Open access also means that anybody, regardiéiss lefvel of the expertise can
create stoves on their own. For this, open accas#$ downside because it will also

allow the proliferation of stoves of poor qualitgdaeven dangerous. The steam box

as a case in point can blow up if there is pooE
welding of the metal parts or by simply having

experience ourselves during the technology
demonstration at Bulala. While the fire at the
furnace of the stove was going strong, the
steam from the box is not yet squirting out.
tried to pull it off from the pocket but it would
not budge. We had to stop the fire before we :

were able to pull it out. There we found out

that the box have become bloated because ofA . .
technology demonstration session at Baral

Guinacutan. (by Eden Sanchez).

the pressure. By simply pricking the holes

with a needle was it able to spew steam. We
arrived at the conclusion that some element{s
in water can crystallize more so if it is dirty i
and cause the

clogging. For this reason, there has to be a

system among the stove technicians that wil‘

ensure that the quality and safety of the stoves
The author explaining to the participants of

will be preserved_ Please see Chapter 6 techno demo sessions how the steam injection
mechanism works. (by Eden Sanchez).

Recommendations.

4.3.3. For each technology, there was no existing p aténis
provided everyone a free access for its use. THe-&PU has also abandoned the
drive to have a patent over their models. Instdasl; made a strong drive to have
them popularized through magazines, journals antecences. By triggering this
mechanism, the design workshops were able to Udeeavailable technologies thus
creating diverse models of stoves for differentctions and kinds of fuel. It also
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preserved the spirit of sharing what everyone knimae fellow participants, thus

preserving the spirit of cooperation.

There is a proliferation of stove designs for diéiet kinds of fuel and these
technologies can be accessed by anyone. Thereaistive patenting system for such
models and anyone can copy or innovate from otésigds. This section presents the
evolution of these models and how people are impgpvenovating, adopting or

rejecting these models.

4.3.1. Rice Hull Stoves

4.3.1.1. The Old Model of the Single
Burner Rice Hull Stove.

This particular model has a step ladder

mechanism that allows the fuel to fall on aThe traditional model of the fice hull stove witays ladide
grate. (by the Author).
ladder like series of flat metals. On one
side, the fuel receives primary air and on theosige it burns into flame. During an
interview with Efren Raro, he mentioned that heady sold fifteen (15) units of the
stove at aprice of Php 800 each. Again the teahpi®blem with the stove (as | have
used the same model as a boy) has been the att@éntaéguires when cooking. With a
piece of stick, the person has to aid the fueatiauhto the ladder, scrape off the ashes
from the bottom of the burning chamber and in ntdghe time, scrape off a few
more spent fuel from the series of ladders. To @t lestimate, the stove would
require an attention of about fifteen seconds ¥ery one and a half minute. This
requirement ties up the person to the stove and&iog able to do anything else in

the kitchen.

4.3.1.2. Ipa Azul

| began building this model in 1996. | was stronglgved by the to 1998 unitil |
finally decided to abandon it. It is almost the sanmodel as the Mayon Turbo Stove
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with some innovation. | was able to partially sdifie problem of smoke but not the
attention that it requires during cooking. Stikethed fire would eventually ignite after
about 20 minutes that is after the first meal wasked. It is the time when the metal

have already became so hot that the rice hull erhtipper burns prematurely.

During this period, | was able to fabricate 75 sir@hd sell them. | sell the basic
model for Php 1,300 and the bigger model for P&, There were very
enthusiastic clients every time | make demonstnatid he flame is impressive at the
beginning of the cooking. A clean yellow and bllarie goes gushing out the burner
with very little smoke. However, after 15 minutdscooking, the smoke begins to
build up very strong. The stove turns out very dradl flames ignite on the fuel bed.
No client recommended the product to any othernp@tlecustomer and the sales and
inquiries dropped to a halt.

4.3.1.3. The Mayon Turbo Stove

The ending of the project with Ipa Azul is also r€aaby the member of the PDG . On
28" of February 2008, | made an interview with Ms. &etyn Jalico of the Paghida-
et sa Kauswagan Development Group Incorporated JRDeir office located at

Sitio M ojon, Barangay Binicun of the town of Kab&atan, Negros Occidental (42).

Ms. Jalico related some lessons on two stove moldatdhey fabricated the
Rice Hull Stove (RHS) and the Mayon Turbo Stove @).T The following is an

excerpt from the interview.

Can you tell me what was with the project when lyegan?

First is the marketing of the MTS, how to sell Mi€S. So the production has already began,
in 2002, beginning January. It began with simpbe fiull stove RHS. MTS began in maybe
April 2002. Round with cylinder with feeder. RHSwve distributed it to the Pos. first year, all
were disposed to the outlets. 3,485. Sold at shadst 300 plus 350 at the dealer. PO buys at
300.

What was the story with the RHS. Why did it stop?

The problem was the consumer acceptance. Woodi&r & them to use. People at the
urban areas find it dificult to use rice hillT he attention requiring feature of the Mayon
Turbo Stove have cause people to stay away frorstthee. It requires too much tapping. ....
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Does it have a chimney?
No chimney and yes, smokeis a problem. There@eston the side and the smoke gets out
on the side. With poor burning, the smoke is thidkere is a fuel hopper and a ladder. There
are problems and suggestions. A tube was instatl#te bottom to minimize the smoke. With
little tapping, the sooth is inhaled by the childreausing some asthma.
So when we advertise.. it has also disadvantage.

So while all these improvements are undergoingketiang is underway and you
received some negative feedbacks. How did you atatinese?

We advised people not to use inside the houseuiside. We also corrected the design in the

model. Then MTS came in. there is a tube undertlaadre is continuous and bluish. Even
though ...... there are others who are not ully coosth

So when we advertise.. it has also disadvantage.

So while all these improvements are undergoingketiaig is underway and you
received some negative feedbacks. How did you atatinese?

We advised people not to use inside the houseutside. We also corrected the design in the
model. Then MTS came in. there is a tube undertla@dre is continuous and bluish. Even
though ...... there are others who are not fully coosih

In the development of RHS, did you have a fabriaat@ shop?

Yes.

About the Mayon Turbo Stove, MTS. It began at abitil 2002, fabrication June to
September.

Florentmo Dagaas.

Then you set aside the RHS?

So | was then at the RHS then to MTS
for the marketing. Here, our task is to
fabricate and dispose the stoves. We
have our own shops. We fabricated 536%
units MTS.

What did you see with the =
MTS? :.-

For me who uses, until now I'm using.
It's good, much better than the RHS.
Better quality. The RHS has too big Photo by REAP anada.
feeder, MTS has smaller feeder and

uses less rice hull.

Is there smoke?

Not much. The advantage ofthe MTS has too whiw &me white dust). It means there is
very minimal dust, less than the RHS whenever ypuitt MTS is hotter.
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So you still have this with you?
Yes, only one but very old.
But how long does it last? (I'm concerned abou) thetal.

The one with me is an old model. Since 2003 aridystod until now. | only had to remodel
it. Putitin a (platiorm) so | can stand on it

That is good news.
Metal as long as you use it often lasts long.
So how about the 536 units of MTS, What was yoogram?

We disposed them all. But the project stopped. Riéynos also told you why.

On the operations , all the 536 were disposed. glitidnore are looking for it. But the
fabrication stopped. Because there are still oldefswhich were remodeled to become
MTS. However, with the old stocks rusting, we hadell them to junk. We were even able to
sell to Pagadian City to Cyrus Sacal. But we hasktbhim to a very low price to as low as
250 each from 300.

What were the responses among the beneficiaries?

The intended .. MAPESAN still they prefer to use thore comfortable models like those of
wood charcoal. It would need longer time to gefrttemnvinced.

But in your case you have been using this all thew...

Yes, | have to do that because | am the one promdti For me it ok to use. Convenient to
use, helps reduce fuel required. But | must adnait i requires your full attention until your
done cooking with it.

Yes it was mentioned by Mr. Ramos

You cannot leave it...... its dangerous because itéshull because the fre easily spreads. It
also requires adult to use it because it is dangefmr children. With wood, even a 10 year
old child can use and the mother does somethieg Elsis is the usual feedback ofthe
consumers. They agree that it saves a lot of fwglthat we do not have to get wood.

So after you got this feedback about the conveaiehasing compared with wood,
what was your corresponding action?

We stopped convincing the people.

So what | understand is that there is a resistaamoeng the people and you also
stopped in renovating the stove design. Is thatect?

There is something we have done. We added the bfthe MTS to make bigger to respond
to the needs of the consumer. It will receive nfort and requires less reloading. Another
problem is the lame is too strong. Their rice odo fast thus burning the rice. Not all
problems have technical solutions It rests uporuties to correct the operation. So we just
advice them to put a metal sheet over the burnd@s problem keeps on recurring, so we
advice them to improve in their method of using.

So what | now understand is that you did not chahgedesign of the model but

instead gave advice on how to use it. And after #uivice, was there a change in
attitude?
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No, the attitude remained. This is after gettingdfieacks. We would see upon visiting their
house that the stoveis kept on the side.

Please see Appendix 2 for the full text of thernviesv.

4.3.1.4. Pugon Solo

On September 2007, while here at th
Netherlands, | asked Tata Rogel to |

build another rice hull stove. This _#ﬁr:"j
in response to the improvements thatsf =
realized would be necessary to
integrate in the traditional step up
ladder rice hull stove coming from the 8
province of Albay. The first
component was a chimney and the
second component was a flapping

metal floor.

He built the stove from the design tha
| sent through the mail. We built a
chimney unto it so it may draw out the
smoke from the sides of the burner. It solved tiabfem of smoke coming unto the
user and also created a stronger flame because sticking effect for primary air by
natural draft. The flapping metal floor replaced gtraping motion with a stick with

a simple pull on the metal plate. The char falksaol unto a bucket below.

On 13" of February 2008, we made another model as anoweprent to the Pugon
Solo. It was a much bigger and durable model whatngated for bigger loads. The
chimney also had to move 45 degrees closer taudldnbpper. This transfer provided
the user with more space for movement during capKimstead of a flapping metal

plate at the bottom, Tata Rogel decided to makeliag metal plate. The stove had
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the same performance of the older Pugon solo mad&lct, one business person
making ataho business bought one unit for cooking the suganyor his business.
He was carrying a heavy cost from buying coconetistand decided to use rice hull
instead. After showing him the improved model, hemted it revised. He wanted a
model without a chimney and the cooking pot raeedut two inches from the
furnace. After construction, it gave a much strorige. However, it carried a strong
smoke and sooth unto the cooking pot. Still hegaretl the stronger fire and did not

mind the smoke coming close to his worker.

Two months later, Tata Rogel, realized that ouroRugplo Model could be further
improved by boring a hole on the part of the stiaegng the furnace to allow primary
air to come into the furnace. Sadly, | am at thet @nthe period of the field research

and could only postpone the & g‘?;, P

construction until | am back after

my studies.

The third problem which the |
stove did not resolved was agairf;\

the same problem of too frequent§ -
poking and tapping with a stick. .

The big reason for this, | believe

Mr. Rogelio Abilgos and the rice hull stove modibiat we jointly
designed. (by the Author).

is because the design process of
the Pugon Solo did not have the
participation of the user. It was me and Tata Rbgéh acting as technologist and the

tahobusiness person acting as the manager who desiiga etiove.

4.3.1.5. Coco Husk Stoves
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Among the one hundred eleven respondents coverdaebgurvey, there was only
one who uses coconut huskbarkoshellfor fuel. It was Simon Fuentebella who also
learned usingukoshells from my previous experiments. And so my waeitk buko
shells and coconut husk stove is a pioneeringtefiith the property of coconut
husks as bulky and producing heavy smoke, | dedigr&tove that has a big furnace,
two burners and a chimney. | jointly built the stawvith Tata Rogel in February 2004
with sand, cement, some rice hull ashes, agrialliime and salt. We got a 200 liter

metal oil drum and cut it into The prototy pe of the coconut husk stove that thitaaae jointly

. designed and fabricated with Rogelio Abilgos. Author).
half. The stove is reaIIy heavy esignec an ricated with Rogelio Abigos. (by Author)

and requires three persons to move it from the sthogy outdoor kitchen.

Starting the fire is somewhat difficult because¢hie heavy smoke. As soon as there
is enough ember and heat in the stove the firerhesastrong. With coconut husks,
the stove burns good. In fact the flame climbs appdilf a meter up the chimney.

Dried bukoshells works equally well in this stove. | usenitafter the husks have
earned enough embers in the stove.

The door had to much wider than the usual woodestibwading the husk is done by
pushing it one by one unto the grate. The furnaceanly receive the most two
chunks of husks each reloading. But the grate woeddl an enclosure so as no to

loose too much heat. Tata Apin offered his servioe$ree to fix this.

On December 2007, | decided that | have to createwnd in the furnace so the fire
can “kiss” the pot by makingit “jump”. And so wibricks, sand, soil and ashes, the
desired effect was achieved. My family spendstleas four whole husks in every
meal. My two neighbors also cook in this stove.

4.3.1.5. Wood Charcoal Air Fan Stoves

— A

| first saw this stove in 2006 in an
exhibit during the Pineapple

Festival. Mr. Ron Paguirigan and
his father, were demonstrating andiy
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selling a stove which he calls the Super PugoniSiawras built with metal and uses
coconut shell charcoal for fuel. The main feature angine of the stove is a fan that
runs on twelve (12) volts of electrical power.dtthe same fan that from the desktop
computer. With a gush of air that is pushed in¢mber, the coal burns steady and

strong.

| again made an interview with Mr. Paguirigan 8f& March 2008 that is two years

after our first interaction. The following is theahscript of the interview.

Good morning Ron. Can you please introduce tothnestove?
We call this the Super Pugon Saver. It saves sdittat the monthly expense — ranging from 200
to 300 pesos athe maximum cooking expense indjutlia charcoal and electricity. The duration
of cooking and frequency this is definitely savdsta

How did this stove come to you?
| have a friend in Lucena and | got a unit fom hiRrom then on | have been selling these units. |
myself can attest to this for the past 3 yearssefand more. Until now, | still hold on to it. Mgg)
stove, im only using as reserve. Now g%l%ubsts 600 and still going up. I still have a babyl
have to boil bottle fed drinks for my baby. IHaild use gas, | will to use two tanks a month.

Can you please explain the components of the&tove
The components are the adaptor of 220 volts transfb down to 12 volts of .22 amperes
consumption divided 6 volts consumption. Like thgs is an open wire even if the open wires
touch each other, there will be no spark or evénaiich it, | feel nothing because ofthe very low
voltage passing through.

Can you estimate in a month the consumption ofridieg ?
We estimated it to be 10 to 14 pesos a month cgokiré hours per day.

What was the response to you with the clients?
The response was great because it saves a lobid lpeoblem now is the manufacture and repair
of the stoves. Because this is actually not thailida because of the coal, the (metal) gets hales o
them, or the adaptor gets broken or the wires gfet.cThings like those...those little things. In
my case, although | did not study electrical engiimg... the big concern is the cone. But it can be
easily be repaired. In general terms, you don'séothat much because it really saves a lot.

How many units have you already sold? When didbggin?
A long time ago... .2004 and we have sold 150 tour8ts.

What models were those ?

There are two models. Thefirst one is the heas: ®hen the innovation is this light weight. The
heavy one is 18 kg. made of cement. This light tigig) 5 kg or less.

Why is the heavy one created?

1%liquefied petroleum gas
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It was designed for the restaurants. It is moralaeractually but you cannot move it fom place
to place. It will need men. Awoman cannot lifuih. They cannot. Then this light weight model
was innovated. this is most recommended for houdals® but not if you are not to cook meals
for a hundred persons.

In the past when there are heavy rains, you woegd ra good stock of charcoal. You must prepare
some money and buy good supply of charcoal. Otkerwiou will run out of stocks. Unlike the
gas, there is always a store that sells the prodmd there are hardly any cheating with the gas
and there are grave cheating among charcoal stgplie

Have you experienced any?

Oh yes. We had that kind of experience. We boughtcharcoal and we weighed it really wet.
But it was alright even though. My stove can bucereven with a wet charcoal as long as there is
a dry charcoal as a starter. It will still burn doo

How much did you buy the charcoal for?

We used to buy about 6 -7 pesos per kilo at BaEhdt was two years ago. | now have a good
stock of one ton of charcoal. | got them in biilkere is a person who assembles at the vilage.
We have one trader assembler there at Belwangpuargpose coop.

You told me before that coco shell charcoal is miindling. How is that?

Yes that is a concern. Before, farmers make coptafthe coconut. So they can get the charcoal
for uel. Nowadays, the nut itselfis sold as vehdlhe buyer gets income from the coconut meat,
the oil and the shell. And the shells are expottethe coal powered plants of other countries. |

was told that our shells are sold all the way toildaand exported. So, by purchasing coconuts
from the farmers, the traders tend to gain more fitsks give fiber, the shells gives charcoal and
arts and cratts . And the meat becomes copra ams gil. So if | have a coconut farm, | will
simply have to take off the husks then sell ttimfinediately.

The old practice was to keep the husks so you santio dry the copra and then make fuel from
the shell. But now, everything is taken becaugp\viégs more profit to the traders. Soif you can see
at the Bagasbas (beach during every rainy seakerg tvould be at least a thousand coconut
husks piled at the beach. It only shows that ttek&ihave no purpose because the husks are now
no longer used for drying copra. Now why is it sB8 | asked myself why are people consuming
wood charcoal while itis sold so expensive ap&fos per bag for fuel?

Nowadays, so much trees are being cut for fuelenmtiére is so much coconut husks to use
instead.

The model greatly improves the flame because oaitfan. But the cost is greatly
excluding. During the second session at Barangapdéutan, | posed the question to
everyone while Mr. Cereno was there. What is thdmmam price that you are

willing to pay for a good stove that you like ? &ftLO minutes of discussions among

them, they came up with a figure : Php 300.

And | threw the conclusion to Mr. Cereno, the stte@hnician. How about you, Mr.

Cereno, are you willing to make a stove that thkey for the cost of Php 300?”
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“Well.... Uuhhmm.... Yes, only if today is 1995. Thatl tten do.”

The challenge is therefore how to make a very stioge with the air fan at a cost of
less than Php 300 (at least for the participantGumhacutan).

4.3.2. The Natural Draft Barbeque Grill : From Renkum to D aet.

In many nights at the town center of Daet, | wageénd an hour and half after work
just to observe people and food vendors get busglimg and buying cooked food.
The side walk of this particular spot, fronting @By Square Shopping Center is
filled with mobile food vendors with their shop&dd on wheels. They are selling

lutong ulam™*

On one section of this busy street, there is agbharbeque carts. Anyone who
approaches this section will be met by a heavydsprb scented smoke. And in every
stall is a person busy selling barbeque and asahee time briskly fanning the

charcoal with ambanikoto keep the charcoal burning.

The food vendors in this street, like in many otéraall food shops, consume wood
charcoal heavily. With an appropriate design oadbbque grill, | always believed
that it will greatly reduce their consumption of @bcharcoal and at the same time

eliminate the need for fanning.

In September 2006, | was on a welcome party whiah hosted by Mrs. Nora van der
Does a Filipina married to a Dutch. Ate Nora, asfevelly call her has been livingin

the Netherlands for almost thirty years.

One of the menus for the big dinner is grilled &eit. And then | volunteered to do
the task. It is with a black metal barbeque grithaa cylinder that acts as a stand. At
the same time the cylinder stand allows air to pgiesa the base and up to the bottom

of the grill. While working on the grill, | was amed how quick and strong the fire

1" Literally it means cooked (lutong) ulam (viand). A viand is a genericname almost anykind of food hat goes with rice. It could be meat,

vegetables or fish.
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built up. In fact, | got some of the chicken bubfack because of too much charcoal
that | put.

With the recollection of the mechanism of this savbuilt a prototype on February
2008. The charcoal bowl, instead of metal is a blayl meant for hanging plants. |
got the bowl for Php 30. | drilled holes on thentlwa sharp knife. The cylinder
stands are used milk tin cans. | got one of my tglatanted on the cylinder milk tin
cans which | created two years ago. | took oupthet and transferred it to the
ground. After taking out the planting medium, | ghed in three more holes at its
base to let the air flow in. | got a few more tans from my neighbor to achieve the

proper height. | immediately place the clay

bowl on top, dropped a few chunks of wood
charcoal over it and lit it up. And so without

any blowing or fanning, the charcoal lit up to

The author during the on the spot assembly of #éeral draft barbeque grill. (by Eden Sanchez).

red hot ember.

The following day, | went onto the little shoptire neighborhood selling barbeque.
The grill that they are using is made of a flat ahebx that holds the charcoal. At the
bottom of the box is sand that was meant to prdéteximetal base of the grill thus, it
is closed for any air. And so the man had to byigah the charcoal with a big

abaniko.There is heavy smoke all the while that engulfsywee including the

customers*?

12

abaniko — a piece of ansdhaw (apalm leaf that was braided to create a handle and make it more plidble.
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Coming to the man, | asked for twenty pieces obbque, which is abnormally too
much for a regular purchase. But | made it on a&dn that | will cook the
barbeque on my own grill. There was big reluctamteheir part. They could not
understand why, | have spend for a big purchasefimn them the charcoal for my
grill and not insist that they buy my product.

Finally, they agreed to grill my barbeque on myl gght beside their own grill. We
placed equal amounts of charcoal at the same tich@ ced over it five raw
barbeques. While the man was briskly fanning herabal, | was busy chatting with

my daughter who was all the while sitting on my.lap

And so in the end of the “barbeque race”, the mahtio use three loads of charcoal

and was all the while busy fanning
the charcoal to keep it burning. |

only used one load of charcoal and /‘
then was able to make a list of name'/s“‘ ’

with my daughter for her pet kittens. - |

The following day, my daughter wit

three other girls, in the neighborhoo

b

with ages between 7 and 11, decidedwifredo Gokz and his new model of the naturafidiarbeque grill. (b
Froilan Rempillo).

to sell their own barebeque by the
road side. They used the new natural draft barbgglieAt the end of the day, they
were so happy to have a good sale. They were alyoglad about not having to fan

the charcoal and use less than half of the chatlatthey prepared.

While writing this thesis, | got news from the Rplines, that Mr. Wilfredo Golez,
one of the participants of the workshop series Imisl own grill of the same design. It
was an instant attraction on a barbeque home copartg of a friend. His friend was

so amazed that he asked Pidong for the grill todfmeca homecoming gift.
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4.3.3. The Side In Steam Injector Rice Hull Stoveaf the The Appropriate
Technology Center (ATC — CPU)

In the same manner, the Appropriate Technologyitistof the Central Philippine
University does not impose exclusivity over theictinology. During an interview

with Engineer Aries Romallosa of the centel 27 February, 2008, she declared that
their policy of an open access to their technolalgp calls for the protection of their
work. They (they center) do not anymore rely ondfiectivity of the patenting
systems in the Philippine context. The process wtake too long and by the time
that they were able to get the license, there wimgdmany copies and innovations in
the market that took off from their own work. Iretiethey ask the client to

acknowledge their name whenever their technolo gy ise.

They also exerted considerable efforts to distaluuiblicly the schematic designs of
their models on newspapers and journals. The pabhouncement allows them to
achieve two things. First, their work would reacho@d number of potential clients.
Second it reinforces their claim over their teclogyl thus and by having it known by

the readers, it protects the technology from atgefelaims.

Engr. Rommalosa is pleased with their work. They &good number of clients and
are still growing. | was then particularly interegto buy two units of the rice hull
stove, one is the Rice Hull Stove with a Side ieast Injector and the second is the
Rice Hull Quasi Gasifier Stove. She sold them soanhPhp 1,500 and Php 3,500,
respectively and gave me full consent to have tlegpmoduced and improved at my
own free will. | paid an extra of Php 1,800 for fheight to have them delivered to

my home.

Furthermore, they are preparing for a big evens & contest of outstanding project
ideas called Panibagong Paraan 2008. The evens$ pagdther organizations and
funding partners in trying to match the best prggoposals with the willing sponsor.
They are hoping to win the prize of as much as PBgnillion which they will use to
fabricate more stoves in partnership with a localegnment units and recipient
village organizations. Please see Appendix 2 ferftli text of the interview.
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4.4. The Master Stove Technicians and their Knowledgeral Skills

4.4.1. Mr. Norberto Cereno

He was among the participants to the workshop sati®arangay Guinacutan,
Vinzons. He is a master stove builder and has bigltiteen units of the big flat bed
stoves and fifty units of the smaller single bursives for rice hull. Along with him
is his son who has also learned his skills andoleas building rice hull flat bed

stoves himself.

The stoves consist of the furnace with a fuel fe edade of metal, a step ladder grate
for the furnace, and one or two burners which emitls a chimney. He uses fire

bricks, concrete hollow blocks, cement, sand, &adt soil for construction.

Several years back, he constructed the smallelednugn er rice hull stoves and was
able to sell several units within the village. Howe with the coming of the gas
stoves, families shifted to the use of gas and whemas prices went up, they shifted
to the wood charcoal stoves but not to the ricedtalves. Participants to the
workshops who happened to be among the clientsrofQdreno’s single burner stove
complained about the difficulty of lighting up tfiee, the attention it requires, the

heavy smoke it emits and the ash that fills uprtkiethen during every cooking.

M eanwhile, his son still has a rice hull stove iathouse. It is a two burner flat bed
stove which he constructed himself and still verychin use. The wife is very glad
to have the stove because they save a lot fronwfinieh they get from the rice mills

not more than 200 meters along the road.

4.4.2. Mr. Rogelio Abilgos

| fondly call him Tata Rogel is another master stbuilder. On September 2007 we
jointly created a stove which we call Pugon Sdldgs Imy own design in response to

the technical improvements which | deemed necedsahe older version of the rice
hull stove. During every project, Tata Rogel woldgjoined by his son Marlon who

also learned his skills. Together plus some of olieagues in the NGO, they built
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several stoves for the villages that POM CAT serVegy built a pottery kiln at the
village of San Pascual, a fruit dehydrator ancggédy four burner stove with oven,
another Lorena flat bed stove at the village of Baly at the town of Labo, another
bread oven at the villages of Alawihao and Tawige3e projects were mainly design
by ourteam in the NGO with very little the benefitthe design process embedded in
this thesis™

After all these projects, Tata Rogel
A

remains open and generous in sharing ,r; LS his
knowledge. Aside from making his E{ LAg o

own improvements unto the stoves ' ?‘ﬁ =

that he builds, he makes his own EEA&E‘[ FA

drawings and sketches about his

designs and shares them with me. Tata Rogel intends to bore a hole thro
the chamber of the rice hull stove to
improve air supply as expressed in his
drawing.

4.4.3. Mr. Patricio Villabrosa

More known as Kuya Pati is the husband

of Ate Nelly Villabrosa who is also a N
parcipant at the village of Bulala. On 5§
March 2008, while waiting a their house |
until the participants arrive, our cordial
conversation ended up with me asking if "
he know of anyone in the village who |
knows how to build stoves. And Ate Nell
exclaimed : you are speaking to the pers
already!! He knows how to build stoves

and you built one before, did you not?”

3 After my studies, I will go back to these villages and “repair” everything that needs fixing, this time with he benefit of mynew
education. I decidad not to take up these projects as subjects for my thesis because I willloose the external validity of the materiak. There has
been a very high intervention ofmy NGO POMCAT unto these villages thus, lessons that I will draw from them willnot be valid to most other
villages with very little or no NGO intervention.
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And Kuya Pati replied “Uuhhhmmmm..... yes, but thasva very long time ago.”

| said, “it does not matter. If you still recall\lwo/ou did it, then | will be very
interested to listen. ”
And so the conversation led me to make an intervight on the spot. Here is the

transcription of the full interview.

Jed : Good afternoon toyou again. May | know yoaime again?
Good afternoon too.

Ate Nelly (the wife ) : He is called Pati. Patiti®e way he is called.
Kuya Pati, where did you get this clay ?

At the nursery.

Is there a lot?

Yes there is a lot.

Have you tried using this?

| use it with my ilohan

llohan?

It is a stove.

Stove of what?

Tamis.... For milling and cooking sugarcane. Thiwfsat | use. | form it with a mixture of
ash, carabao manure,

So you have sugarcane field?

Yes one hectare.

Ate Nelly : Yes, but that was a long time ago.

llohan, the sugarcane mill.

So how do you make it?

First you grind this. Then you mix it with ash, atamo manure, molasses a

Then you mix them all. You can even use the mamhite fresh but if you need a strong
gut.Now, we do not have dried manure so fresh meawill do. The tamis is the one you call

pulot (molasses).

So what it the mixture ?

It depends on the size. So if we have one sadaypf.c...Ifyou have one sack of clay then,
you will use one bag of manure. With the molassesill use about one gallon. More if you
will create a bigger stove.

What is the role of molasses?
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It was meant to make the mixture very sticky.

But can we not use the regular sugar?

Oh no.... it's not necessary. It would be a big wastelong as you don’t omit the carabao
manure, which is very important.......

The ilohan, this means this is the one where yak tbe sugar.. .turned to sangkaka.

So what fuel did you then use?

Wood.

So are you satisfied with the strength of youretv

Yes. But do not neglect fixing it with a mixtureashes every atter use to make it strong and
mixed with manure. Ashes it makes it tough. (We wsanure) because that is grass. We do
not have to be disgusted about it. They are juBedngrasses.

Ohyes... actually. | agree. Grass milled by theabao and spewed out of its ass.

Actually, in my sugarcane mill. 1 even pick up flemanure and paste it on my stove. | only
use my bare hand.

What is the mix?
Just with water, the same mix and with water. TWehthe stove a bit to make it tough.
Grasses make the stove tough. But | cannot makdépngy kitchen because I'm so busy. I'm

planning to build one for my pan.

Let me show you the stoves that | built. Thesestanees for coconut husk and there are more for hicke First we
look at those for the coconut husks. These are rfradecement, sand, lime and salt. Now, what | varknow from
you is.. ... if it is possible to build these stoveslenof these clay.

Yes.
Can it really be done?

Yes, but it will require some kind of a mold. | dtdvith a fame of a chicken wire and then |
plastered the cement over it.

This saves a lot, | agree. ..... These are the Hbdt$'m drying.... This is the dryer that | madeisTis the stove that
| built for rice hull. Do you think we can buildishone with clay?

Yes.

Will it not break down?

We simply mix it with...... sahara? And a some sand.....o. reinforce.
Can we invite you to our next seminars?

Oh no... im too busy.

He is too busy.
That's allright. If you like, together, we will rhe a stove made ofclay for coconut husks. | safraght with you?

Uuhh hhmmmm (yes).

Do you think this clay would be good?
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I think so. This is good. It looks very much like tlay coming from San Pascual which they usenfiking earthen
jars. But we will still have to refine it...take dhée impurities to make a good quality clay out.of i

So thisis great!! I'm very happy !! You got doday andyou have someone who knows how to makenk you
very much, Kuya Pati.

You're welcome.

4.4.4. Mr. Serafin Llanto

Tata Apin as we fondly call him, heard my annouraeinover the radio. Without
hesitation, he came over to join the design worgslie has the energy of a younger
man and has been over zealous to share his knosviatttechniques to everyone in
every session. The following is the transcripthef interview made on the o f
April 2008.

When did you begin making stoves ?
| guess that would bein 1960.
Are you still making stoves? How many have you sinite then?

Yes. | can not really count.. maybe more than alkec

What kind of stoves do you do?

| can make those that are fed with rice hulls, ¢hibst are fed with wood, coco husks, coco shells,

green coco shells... all kinds of stoves | can daeyTdho not get black sooth and they are very

clean.

What are the basic building materials that you @se
| use sand, cement, mineral lime....it depends uperkind of stove that I'm building.

How about salt?

It is not advisable. You wil only use salt in thakery oven. It is lined unto the sides of the oven
It is meant to keep in the heat. One week aftergfithe oven in the brick oven and the heat i$ stil
strong. | learned all these from my father in I&is name is Buenaventura Bacalla. He is fondly
called by everyone as Bay. He built the bread owéMgashington, Times, Sanitary, Yummy and
the Louie’'s Restaurant. | was his apprentice.

Would you know where did he karn this?

| do not know. What | know is that here in the tasiiDaet, there are only two of them who
knows how to build stoves. The other one is Mr.dviglyaon.. the father of Jessie Malangy aon
who is also now a stove builder. His father diedid& ffom me, some other cousins and his
grandson also learned fom my father in law. Wé Istoves for the chips business.

Among your own children, is there anyone who asarled this expertise fromyou?

That is my disappointment. No one among them hadintierest in this line of work. But maybe
they have the skills to build the smaller stovesrimi those for the bakery.

When you work in the bakery ovens, are you in mfea

Yes. Theleast number of persons in my team woeldilr to five persons.
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Are these persons still around?
Yes, they are still around. One is the brother pfwife and the other is the grandson of my father

in law. | do not get any other persons after them.

What can you say about the situation of fuel ingnavince ?

With the charcoal, it is so much expensive. WHhilere¢ is an abundance of free fuel which people
take for granted and neglect. The LPG that we teséoa expensive. It is sold for at least 500
pesos. That is too much.

In your opinion, why, in spite of the abundanc¢haf fuel, people still use gas and wood charcoal?

| believe people still go for convenience. They istoves that they can leave and do other things.
These stoves that I'm building, | must admit regsiiattention. If you neglect them, they can burn
everything that is cooking. In spite of the frael f people do not want to work for it and get into
the problem of inding money to buy fuel.

So in this research what do you think you canctiitribute? .

| just want to help.... To help people so peoplelmaid and repair stoves on their own.

So on the stove models that we discussed... dodkeythre potentials?
These models need to be constructed and see iftbiel really work. Then we will know.
May we invite you to help us build these?
Yes, of course. Just prepare the material andlighadly help. | can even fix your coconut husk

stove and install a door to the furnace so you dow'se too much heat.

Thanks a lot! | appreciate that . About this seaminvhat can you say about it ?
| really appreciate this seminar. | believe it withlly help people get over the crisis. 1am very
much willing to help them.

4.5. Costs of Stove and the Access to their CorrespondjrBuilding

Materials, Tools and Instruments

The knowledge about the cost of the building matgritools and instruments as well
as the selling prices of the stove models servedraschanism for the participants to
decide which stove models should they follow. M stalves were seldom admired
while there was strong excitement about buildiregrtbwn stoves from the clay in

their own village.

Considering the price over function and lifetiméaarice hull stoves made of metal
are the most expensive to purchase or construab@the models. The ATC — CPU
model having one burner costs Pp 1,500to Php 3JB@®Lorena flat bed stoves

have two burners and one oven at a cost of Ph) 300 may last up to fiteen years.

13¢



A Realistic Evaluation of Stove Design Process

The cheapest among the models would be the clase sthich they can build on their

own without having to buy anything at all. Animahnure and coconut fiber are

available in all villages. Clay are relatively agsible to most of the villages. The

villages of Mangcamagong, Guinacutan and Bulal& ltheir own local sources of

clay. The tools commonly present in the villages gardening tools such as shovel,

machete, pallete, hoe and other carpentry todsslkwv, hammer, and chisel.

Table 16. Comparative Costs of Different Stove Moals.

Fabricator

Description of the Model

Selling Price

Ron Paguirigan (seller

only)

Charcoal stove with Air

fan

Php 1,200to 3,000

Ronnie Candelaria of

Brgy. Mangcamagong

Charcoal stove with Air

fan

Php 800

Serafin Llanto

Charcoal stove with Air

fan

Php 600 to 800

Rogelio Abilgos with Jed

Rice hull stove single
burner with chimney and
carbon dispenser

Php 900 to 1,100

ATC-CPU Rice Hull Stove with Php 1,500 at the Center
Side In Steam Injector Plus freight of Php 800
ATC-CPU Rice Hull with Turbo Php 3,500 plus freight of

Steam Injector

Php 800

Norberto Cereno, Serafin

Llanto, Rogelio Abilgos

Lorena flat bed rice hull

stove, 3 burner with oven

Php 5,000to 10,000

by Jed Guinto,

experimental model

Coconut Husk Stove, two
burner with chimney madé

from concrete

: Php 600

Cost of production only :

Jed Guinto

Hybrid Clay Stovetwo
burner with steam box of
ATC-CPU design

Materials: clay: Php 150
Chimney Php 50
Steam box : About Php
200

Total : 400

Plus two days of work
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Noel Rito, Barangay Conventional wood Php 100to 200

Bulala. More are availablg charcoal stove

at the market place.

4.6 Interactive Stove Design Process

The design workshops maintained the spirit of coajpen and free access of
knowledge among everyone. All the existing stovelet® were subjected to their
own manner of evaluation and allowed them to crda& own from what they found
relevant for their own needs. The contextualizattage of the workshop series
allowed appreciation of everyone’s situation andatives to confront their own kind
of fuel crisis. It also acknowledged their locabkviedge, skills and stove designs
without prejudice to the other better models.

There are four levels of sessions on every works®oes. Session 1 : Orientation to
the Research , Session 2 : Contextualization, @e8si Tools and Techniques,
Session 4 : Creating the Miniature Stove Modeleagd see Chapter 2 Methodology.

The workshops were designed according to the fallgwotions:

* The participants are important. What they know wahdt they have are
important and people from other parts of the warlelwilling to learn from
them.

» The use of charcoal, illegal as it was, happenekiua context of the lack of
information and better alternatives.

* We including me as a technologist and them asad# Villagers have our
own problems, mistakes and solutions.

* There are options that were developed by peopie dther areas and within
other context and they are worth looking into. Naypdolds the absolute
solution to a given problem. Problems are alwaysadyic and evolving and
so are the solutions.

* There are already initiatives that evolved righthe same province and even

during the course of my field research.
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* They can and must build their own designs and their stoves support and
can built them using local resources and skKills..

* | will be most willing to support them long aftelynstudy is done.

The workshops at the villages took off with heavgcdssions on the context. There
were discussion workshops about the fuel crissseftect to the environment, health
and poverty. The participants were made to desthibie village, the technologies,
the livelihood activities, and the social and pcdit organizations existing. | used
local materials as much as possible. | used phwiaso clips, anecdotes and stories
from other villages, most of which | collected digithe course of the field research
itself. Among the strongest materials | used wasctilection of photos and videos of
heavy rains and flooding in many parts of the pmoei There were images of houses
and rice field underwater, people carrying ricécasl aid on boats, the chocolate
colored rivers and stories of people tearing doleirthouses so they may have fuel
to cook with. The interview with the charcoal proeduof Barangay Bulala was also

featured in every session.

The participants would immediately agree to theemals presented. There were no
violent arguments about the notion of the destomctf the environment because of
the consumption of wood charcoal. Everyone agrieestahe urgency of shifting

their use to other fuels such as rice hull and cotbusks.

There was strong enthusiasm among the participeregery workshop. The
momentum however was lost in some of the villagesticularly Guinacutan because
of the heavy rains and flooding. It disrupted tlo/fof thought and enthusiasm of the
participants. The sessions dragged on to the Haiwes when the men have become

so much busy for the rice harvest.

Presentation of the stove models, tools and teaksigame on the third session.
There were video clips, photos and discussionsfigireint stove models from many
parts of the country and from other parts of theldvdnterviews with the old stove
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technicians were also presented. The work of Ratvitlabrosa with clay stoves

inspired the participants to explore their own searof clay.

The sessions came to discuss their past experierntteshe old stove models. The
complaints expressed fall against the price ofaday the poor quality of the stove
that they buy at the town market. They lament hicesiasing price of wood charcoal
which rises in parallel to the prices of LPG. Thwymplain about the poor
performance of the old models of rice hull stovesg, difficulty using them, the heavy
smoke, the heavy black soot and the fire thatfigudli to control. The technicians of
the rice hull stove would reply that the stovesenauilt only for hardworking people,

implying that anybody who complains against it moe hardworking enough.

Demonstrations of the stove were held at the tdaisbions. They were done under the
spirit of providing the participants new informatiand options to choose from, but
not to convince them to adopt any of the modelsgmed. We had to bring all the
stoves that we can carry for the demonstrationspY&sented the (1) improved single
burner Pugon Solo, (2) the single burner coconsktstiove, (3,4 ) the two metal rice
hull metal stoves from ATC — CPU and (5) the ndtdraft barbeque grill. We

lighted up each of the stove and observe the meectrom the crowd.

The demonstrations attracted big crowds every tirhe. biggest crowd was at
Guinacutan where about a fifty persons. There wgcéged reactions among the men
who are particularly interested with the singlertmsrrice hull metal stoves. There are
good metal workers at the village and have two hvebakshops right across the
street where the sessions are being held. Immégdisbere are seven observers, all
men, who wanted to copy the designs and were asiiogt the price and the manner
of construction. There were requests for to leleestove with them. Indeed, the

steam injection stoves of ATC

CPU gave an impressive flam g :
of a strong yellow to blue hot
flames and without any smoke
However, among the crowd,

there are only very few among
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them who joined the design workshops.

The technology demonstrations drew a big crowdyetiere but tends t
promise only technological solutions. (by Eden Seay

| therefore decided not to
encourage them to copy the stoves and wait umtifabrth session when the
participants of the workshop would have already ertéetir design. | was too careful
not to preempt the essence of the design processdiyer technological solution and

preempt the coming out of the local knowledge.

Session 4 was devoted to the creation of the roirgatove models. There was a
review of the context, the criteria for evaluatmfithe stove designs. There were also
inspiring words about the stoves that they willrewally build by themselves will
solve their own problems. It was also during tieetof heavy rains. Although there
were several postponements on the schedules skstons because of the heavy
rains, the calamity was able to drive them a stiesgon — that is their consumption
of wood charcoal is connected to the floods inrtbein village.

The technologies that | used to stimulate the dgsigcess of the entire research
were obtained without any restriction from its aarsh This open access enabled the
study to utilize these technologies at will. Wittese technologies on hand, | was able
to stimulate discussion on how they could adopstioge design or a part of it. It

went further by allowing them to evaluate the medwid find its relevance to their
own needs. And so, among all the forty miniatumetmodels that were created,

none followed the design of the single burner hiak metal stove.

At Bulala, the participants were able to compaeerite hull stoves and the coconut
husk stoves. Although they were equally impressigd the steam injection rice hull
stoves, they preferred the simple coconut stovey Témained convinced that the
fuel supply is more decisive than the performaridé® stove. Bulala has an
abundance of coconut husk. There is one particjdantGarcia, who remained
convinced with building a Lorena flat bed rice hstlbve. He could foresee it extra
benefit of being able to produce carbonized ridefoufuel which he can use or sell
as a soil additive for farms and gardens. Bulakaéhbeavy clay soil thus; carbonized

rice hull would greatly improve the soil texture.
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4.7. Interconnectivity Among Learners

There was poor participation in the mobile fooddans of Daet, at Bagasbas and at
Guinacutan. | realized it was because the peoptd m inviting are completely
strangers to one another. Therefore, | deemedéssary to use this mechanism for
another village. | got requests from the friendshatvillage of Mangcawayan as early
as the beginning of the field research to condwttilés training on stove fabrication.
The requests came through my colleague in the POM ®&. Rommel Cayno who
organized the SINAG, an association of parenta@ptimary school run by the
missionary nuns. The nuns have a strong presenmegainem. Upon more prodding
from the president, Emily Leano, we quickly orgauz two - day training for all the
four levels of sessions. It was not easy for theraltandon their farm work
considering that majority are busy in harvesting.rirhe SINAG officers organized
everything including the venue, the foods and aalitl seminar materials. The

design workshops were successful with eleven staaels produced.

This connectivity was also present in the smaltigtgroup that | was able to organize
in Daet. To correct the situation of the absengeavficipants among the food
vendors, | made an announcement over the Bay Réalimn, a local FM station
calling for participants for the workshop seriegot eight participants the following
day. Five of them happen to know each other pefigoisame as early as childhood
days. Two of them are officers of the market vesdagsociation, one is a master
stove technician, one is an enthusiastic innovatoe,is éoukovendor and one is
colleague of mine. There was an easy feeling aneaich other and the exchange of
information was intense throughout the exercisésadito completely revise the
workshop designs because information from thenonsirtg out very fast and with a

strong substance.

4.8. Conceptualization of Livelihood Projects

This mechanism stimulated their realization thatting stoves can and should
support their efforts to create livelihood projectsis a positive mechanism that,
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instead of exerting the pressure of guilt of the okwood charcoal causing
deforestation, it allowed them to create positikggcts ahead while trying to achieve
the same outcome of preserving the forests.

They were made to choose from among the four théondiselihood namely (1)

Fuel Supply, (2) Fuel Trading, (3) Stove FabricatRroject and (4) Food Processing.
However, it was only the study groups of Barangajala and Mangcamagong who

had the enthusiasm to go this far.

The study group at Bulala discussed about gethiagite hull from the nearest rice
mill, which is about five kilometers away from theillage. It will have to be
transported by a jeepney and stored in a shedGawria, who heads this team
recognizes the limited demand for rice hull buishkopeful that the demand will pick
up among the gardeners for the carbonized ricaermatitad. Monico Tillado another
member of the Fuel Supply team decided he will $oon the supply of coconut
husks. He will have to build a bigger shed that kakp the husks dry and ready for
transport. He does not see any difficulty with g@ortation because the husks are
almost everywhere and there is enough horses ity tam. Edna Villosa followed

the team of fuel trading project. She will makegular check with the household for
the demand of the fuel and relay them to the fuetlpction team for proper response.
Jun Garcia, again joined the stove fabrication teacause he has equipment for
metal works. But the women argues that they woaotdneed much help from a local
metal workshop because soon enough, everyone wilidge will learn how to build
their own stoves using clay and recycled tin cdns. Garcia conceded in the end that
a stove fabrication workshop is a loosing businEgsally more women joined the
team for food processing. They are full convindedud the need of learning to
process and preserve their own food in anticip abiotie heavy rains and typhoons
every year. The big question posed unto me, aseareher is “Now, tell us, Mr.
Guinto. Now hat we will have our own stoves, how age have enough food to cook

onit?”

At Barangay Mangcamagong, Jesebel del Puerto dfukeProduction Team decided
to have a regular supply of coconut husks readymRhe farm, they will load them
in bags and will be brought to a shed for safe kegpgainst the rains. They will use

bicycle with carts. Edna Jardinero of the Fuel Trrgd eam will trade coconut husks
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and rice hull with the households of the same gélal hey estimate that each sack of
the fuel will cost Php 20. It would be much lesthié owner will give it away for free.
Rice hull will definitely be cheaper.

The Stove Fabrication Team will build stoves maflelay, animal manure and
coconut husks. Javier Sacriz of the team intendsutld a workshop by their house
and will offer services of stove fabrication offdilent designs as well as repair
services. Linda Caballero of the Food Processiragigrefers to use rice hull for fuel
that will be built with cement, iron bars with chiey. She wants to cook rice cakes
and fish in sweet and sour sauce and gave a detaileand costs of the ingredients.

Chapter 5: OUTCOMES

This chapter presents the Outcomes that | haveifigelnon two categories. First are
the empirical outcomes that were evident duringcthreduct of the field research.
Second, because of the limitations of this study tlae potential outcomes that are

likely to manifest as long as the mechanisms akespt in place.

5.1. Miniature Stove Models Built by the Participants ard the Potential S hifts
in Fuel Consumed.There were forty (40) miniature models created gy t
participants. It represents their problems, needssalutions to their own fuel crisis.
These are conceptual designs that still have tengadrefinements before the actual

construction. Table 18 describes the featuresadf enodel. The design workshops



A Realistic Evaluation of Stove Design Process

yielded a total of thirty six (36) miniature modefmde of clay. Twenty five (25) of

these were created by women and eleven (11) by men.

Table 17. Comparative Number of Users of Every Kindof Fuel Between the Prevailing Practice
and During the Workshop Series.

Fuel Used Prevailing Fuel Potential
Consumption Consumption
number | Percentage of number of | Percentage
of users| users (%) users ** of Users
* (%)

Rice hull 4 3.12 8 20

Coconut 1 0.78 18 45

husks

Buko shells 1 .078 4 10

Wood 44 34.37 15 37.5

Coco Shell 18 14.06 % 1 2.5.

Charcoal

Charcoal 88 68.75 9 22.5

* From a total of 128 respondents

** From a total of 40 respondents
The prevailing practice indicate that three per¢8rit2 % ) from the total number of
respondents use rice hulls, less than one per@ef@% ) of coconut husks, less than
one percent (0.78%) with buko shells, about thiolyr percent (34.37% )of wood,
fourteen percent (14.06%) of coconut shell chararad about sixty nine percent
(68.75% ) eighty eight of wood charcoal.

During the workshops, twenty percent (20%) deciwedse rice hull, forty five
percent (45%) on coconut husks, ten percent (10ith)bukoshells, about thirty
eight percent (37.5%) with wood, two and a halfgest (2.5%) with coco shell
charcoal and about twenty three (22.5%) with wdeal@oal. It is further expected
that there will be less consumption of wood and evoearcoal because the designs
that the participants created will use these kofdsiel in combination with either rice

hull or coconut husks.

The participants generally expressed:

1. The decision to shift from wood charcoal to ricdl heoconut husk anduko

shells.
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. The use of concrete, iron bars, clay, buffalo maramrd coconut fiber for the
construction.

. The need for the flexibility in terms of the fueised. Several of them created
models that will use any fuel in combination witther fuels. A minority of
them still maintain the patronage to the use ofdvciwarcoal

. The need for (1) multiple burners, (2) the needafooven and an extra shelf
for the utensils.

. The patronage fdsukoshell is only limited to those from Daet, where the
shells are available.

. All the designs have their chimney. There chimninet were made straight
up while there are those that are slanted. Théeslashimneys represent their
plan not to bore a hole through the roof but tatfbetween the ceiling and
the roof.

. One participant designed a barbeque grill usingtaral draft mechanism by

fixing two cylinders.
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Table 18. Summary Description of the Stove Modelsuit During the Workshop Series.

Total Number of Building Materials Burners Over Chimney Collars Side Extra Ash Carbonization
) Stove Models Furnace | Shelf Ports
Village
clay, concrete single double triple straight slanted
manure and metal burner burner burner up
and coco
fiber
Bulala 8 7 1 1 § 3
Bagasbas 3 ] L D 3
Guinacutan 4 4 4 i
Mangcamagong 1 p P 5 1
Mangcaway an 17 B 4 6 3
Daet 6 2 4 4 q
TOTALS 40 24 1 1p 4 L2 1 1
Percentages 62.50 32.50 30.0 72.50 2.50 10.00 60.00 30.00 5.00 2.50 7.50 2.50] 5.00
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5.2. Some Unexpected Novel Outcomes from the Desigrocess

Some participants maintained their patronage tavibed, wood charcoal while some
have a complete shift to the use of rice hull, cbhesks andbukoshells. There were
also un anticipated designs as follows:

» wood stove changeable to grill
e double burner two furnace stove with air fan
* the bread oven stove

» the double cylinder natural draft grill

There are also innovations in the drying proceshi@fcoconut husks afaikoshells.

Very much like the system of seed selection, tlsegieprocess is a means of
supporting, complementing, despising or diffusirtgaign of their peers through a
flow of positive or negative remarks or better getking complementary designs in
their own stoves. The uselofikoshells in the stoves of the Daet group suppoés th
initiatives of the producer of dridslkoshells. There are negative remarks of the
Mangcawayan and Bulala group against use of chiaacmbthere are favourable
remarks on the use of coco husks in the Bulalaysgooup . The diffusion of the air

fan stoves have gone through an unsupervised dpesogess. T

5.3. An evaluation of the urgency of the fuel crisisThis study is an
evaluation comprising of the environmental, e cormrrechnological and social
parameters. It is from the social science pointi®i which | believe has its own
kind of strength in pushing for program and poliejorms. It offer a set of strong
arguments which policy makers and programs dessgrean use as a reference for
their own advocacy. The study can also stimulagedigsign of developmental

projects on renewable energy and forest conservafioe study describes the context
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from multi dimensional perspectives. It also wake &b demonstrate the mechanisms

responsible for the outcomes to emerge.

5.4. Arrevival of the local and fading knowledge of thestove

technicians.
The process of participative technology developnadlotved the discovery of the
local talents and skills of the technicians justime before they were lost. This
knowledge can serve as among the pillars by whaesh stove technologies can be
built. The active participation and the resultiogenitment of the old stove
technicians to the process have disclosed thamdddowledge, because of their age,
which is now very relevant for the solutions to thel and poverty complex of the
province. During the last session of the field aesk, the two technicians came

together and pledged their commitment to supp @t thovement that is brewing.

During the last merging session, Tata Apin and Raigel handed me a copy of the
drawing that they made individually out of the eetions from the stoves that we earlier
built.

5.5. A hybrid stove model between the local skills andie scientific

models.The combination of the mechanisms for participatiod open access to
technology allowed me to develop a hybrid kindtoive. It demonstrates that open
access to technology and by facilitating partiagatthere would be an endless

combination of designs.

From the lessons and design ideas that | colleted g the entire research period, |
was able to create a prototype of another stoveemticcame from different sources

namely :

o Patricio Villabrosa, the old man of Barangay Bulalzo built his own
clay stove — for the use of clay and animal manure
0 Reference books about the stoves and beehivesmahim made of a

mixture of clay, grass and animal manure.
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o Gina Reyes of Barangay Bagasbas, one of the paatits of this
research who earlier designed a bread oven ouayfduring one of
the workshops that | conducted.

o0 Aprovecho Institute of Colorado for their designtloé Rocket Stove.

0 The Appropriate Technology Center of the Centraliffine

University for the steam injector mechanism in aviamf a metal box.
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5.6. Building “Bridges” between the University Resarch Center and the Village
Stove TechniciansThe hybrid model also creates hybridity in terrhthe people
participating in the design process. It has becasiong statement that village
people can actually join the scientists in the arsities to create novel stove designs.
This approach will produce two very important oues. First, it will preserve the
technical efficiency and safety of the stoves beeaf the science of stove design
and construction. Second, it will preserve thealaife ctivity of the stoves. It will

ensure that the stoves will be built with the optimuse of local resources and will
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Going further, the combination of the two
outcomes will then produce a technically sound
and socially acceptable stove model.

5.7. A diffusion of the stove designsThere was an active diffusion of all the stove

models. Anybody can copy, innovate and improvergnat the designs available.
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There is no formal mechanism that regulates the eritanyone in the
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The hybrid clay stove model is an outcc
of the local skills and knowledge and the
scientific knowledge from the ATC-CPU.
Notice the metal box (right) that was
integrated unto the prototype (upper
photo). The metal box is filled with water,
pushed into the fame and shoots a jet of
dry steam unto the lame making it burst

like a blow torch.

manufacturing of stoves. On one

hand, it allows innovations to B~

flourish and new designs to be created at any IFrmwevér, not all were
successful. The single burner metal rice hull stalid not prosper and the Lorena
flat bed multi burner stove has very limited adoptiAmong all the designs, it is
the charcoal stove that has a wide rate of diffusidhe coconut husk stove also
has a potentially high rate of diffusion becausé®much simpler design yet
gives a strong fire. There is no regulatory medrartihat neither regulates nor
upgrades the stove designs and manufacturing. \Atithas, there is also a high
possibility of spreading the mistakes of the omjithesign with a cost multiplied

as soon as it enters the mass production phasee Bhebig delay between the
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feedback phase and the moment the mistake wastadrand the designs

revised.

5.6.1. My own metal stove, the Ipa AzulDuring the course of this study, | have
seen the diffusion of my old metal stoves to tluteer stove fabricators. One of them
is Mr. Sac of Barangay Santa Elena who built fifteaits of those kind of stoves in
2003. He gave some of them as gifts and some Heasdthp 1,500 each. It began
when | was promoting Ipa Azul to the adjacent g#af Mangcruz. On one
afternoon, | invited people in the village to cotaehe rice mill where | made a
demonstration of the stove. The people were imecebg the fire. | decided to leave
the stove with the owner of the rice mill and ermemed them to use the stove for
some time. Mr. Sac however, also assimilated tbelpms with my stove. During the
interview in April 2008, he complained about tleewfine ashes that fly everywhere
and more up to the food every time the stove negajsng to reload the fuel. He also
complained about the very strong fire that is diffi to control and the strong heat of
the stove after long periods of cooking. Finallychenplained about the rapid wear of

the burner frustum which | made of a flat metalethe

Another person who adopted the Ipa Azul is Mr.Osedires. | used to fabricate my
stoves at this shop at the village of Calangcawaratthe town Vinzons in 2002. We
became good friends eventually and | gave him dinsent to start copying my stove
design. During the period of this research, he gisoghowed me the stove that
evolved from our cooperation in the past. He isydrto have been using it all the
while during the year of 2007. His advantage howeyéhat of having a big open
space in the garden as his kitchen. By the stoadig pile of white ash from burnt
rice hull. His project has invited potential cus&rs He claims to have made fifty
units from our cooperation. The project howeveppta because of the high price of
the stove which is Php 1,500.

5.6.2. The Charcoal with Air Fan Stove

| first saw this model with Mr. Ron Paguirigan back2004. Within the area of the
study, this model have already become popular laacktis at least one fabricator of

this model in the villages of the study area. The@ne at Barangay Bulala, another
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at Barangay Mangcawayan, and another at BarangamgbhAmagong. Mr. Serafin
Llanto also built his own. The fabricators woultyghat they learned about the
design from a person in the town of Lopez of thevprce of Quezon, that is the next
province north of Camarines Norte. Mr. Paguirigandelf, declared that his source
of the stoves is fromthe province of Quezon, djgady from the city of Lucena.
While Ron Paguirigan sells them at Php 1,500, ddeally made models sell their
own at Php 600to Php 800.

5.6.3. The Coconut Husk Stove

On December 2007, | decided that | have to createwend in the furnace so the fire
can “kiss” the pot by making it “jump”. And so wibricks, sand, soil and ashes, the
desired effect was achieved. My family spendstleas four whole husks in every

meal. My two neighbors also cook in this stove.

While building the other hybrid stove model, | ldice conversation with Khrisna
Dipasupil, my neighbor about the old coconut stidat | built two years ago. Her
father adapted the stove while | was away for rogliss. His father, upon my advise,
she said, built the furnace big so as to receiwerat husks. After some time, they
are complaining about the size of the furnace lsxauses too much fuel. And so |
said, 1 should have known. Three months ago, | concltiagdthe furnace will have
to have a jump off feature, so that the fire walhe much closer to the pot before the
heat goes off to the chimney. | just placed inksjsand and ashes unto the furnace
making it smaller and more effective. The furnazesdnot have to be big after all lest

it will really consume too much fuel. Please tedittto your father’

This leads to my personal reflection that pen actedechnology shares everything to
everyone. It also diffuses the mistakes of thgimsi | also feel pity about them
having to assimilate the bad features of my ownetisoith the past. There will have to
be a mechanism on how to improve on this (more loap@er 6, the Conclusion).

5.6.4. Adiscovery of undetermined but huge deposits ofaly which are excellent

for stove building.
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The value of the clay has just become more impbttzen before this study. As the
fuel crisis grows, and so is the value of this clafge study was able to bring the
participants to this realization. They saw thatahgin of the knowledge is a person
who is among them. This provided them a sense okoship to the knowledge

because they have been part of the entire process.

As soon as the use of clay became part of the edicggdiscussions in the
workshops, participants of Barangay MangcamagonalB, Guinacutan, and Daet
began talking about their recollection of clay depoin their own villages. This is on
top of the well known clay deposits of Barangay Bascual and Caayunan, BAsud.
Commercial companies of both villages are extractiveir good quality clay for

more than 10 years by now and sold the tile matufiagy companies of Batangas.

5.6.5. Adiscovery of huge potential capabilities of the gor families to build their

own stoves which will suit their needs at the lowepossible cost.

The study also brought the participants to a sehssnewed sense of power — that is
the power to change their own situations. Thisaliscy was expressed in the form of

the exclaiming statements like

* “l will do this as soon as | can”.
* “With this stove, | can make the bread that | haiveay s wanted to bake”.
* “This stove can liberate us from the suffering frdma indoor air pollution.”

* “I had an argument with my husband. | have alwagenktelling him that it is
possible to make our own stove from clay and baoffaknure. He would not
believe me until | showed him the clay stove tlad(Guinto) built.

* “l will make my own stove, whether my husband supg me or not.”

The fabrication of their own stoves requires a mimin set of skills which they can

learn in a few days. The more critical skills it wla require is the talent to design the
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appropriate kind of stoves more than the skillbuiiding them. Women participants

already had the advantage over the latter.

5.7. Adiscovery of solutions to the growing garbage pidem of the province.

This joy of this discovery was very evident with M\rnel Corral, the president of the
market vendors association. He came to join to stwok series not for the stoves but
to ask for my help in making fertilizers out of tg@rbage at the market. He ended up
meeting my most skilled and trusted worker SamwelitRa who can supervise the
entire operation of the production of compost. Amafe than that, he also found that
solution with the nagging problem of disposal afblnkoshells — and that is
transforming them to become fuel and Simon Fuetielsevery thankful for being
able to understand how to make a good businessfautHe now has big piles of
driedbukoshells at home and has stopped buying wood chatdedboks forward

for my return sowe can finally start creating stheve workshop with the members of

the Daet study group.

5.7.1. Buko Shells —

My efforts to get some food vendors to join thisrikshop were failing ( Section 2.3.)
During one of the sessions with the food vendocsosewe agreed to go to the town
center and find a mobile food vendor for interviédnd so we found Jowy on a street
corner at the Central Plaza complex selling anras®nt of food on his tricycle we
callpedicab.He sells fried plantain with a variety of styleshéFe are rice cakes and
also cold drinks. Looking closely at his bicycletcave discovered that it still has
about 0.75 m3 of space between the floor of thieasat the stove on its top. Jovy
would some of the time allow his son to sleep ieshis space while he is busy
selling food stuff. And Jowy agrees that he dodsmiad carrying two bags of dried
bukoshells for fuel, which, to our best estimate wélénough for a day of operation.
Arnel Corral, the market manager assured Jovythegjreenbuko shell will soon be

regularly available at the market place because ledixe Simon Fuentebella have
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already began drying the shells and will soon havegular supply. And so with this
discovery, the challenge we then faced is how tigdeabuko shell stove that is

compact and lightweight.

As of this writing, Simon Fuentebella relayed tlegvs that he now has a good pile of
driedbukoshells and have been totally no longer using cledfoo fuel. He looks
forward for my return so | can supervise the fairam of the stoves for his supply of
fuel. In the same way, Arnel Corral of the markehdors association relayed the
news that their market place is now organized arperating at the town center of
Daet. As we have planned earlier, it will be a shiogt will demonstrate the use of
bukoshells in a stove, sell stove building materidlg kclay as well as the steam box.
With the patrticipation of the stove techniciansyill also provide services of building

and repairing stoves.

5.7.2. Rice hulls

Families who gave interviews about the pollutioriled open burning of rice hull look
forward for a campaign to stop the open burninthefrice hulls thus, save their
health.

on 13" of February 2008, we again made another mod el am@rovement to the
Pugon Solo. It was a much bigger and durable meteat we created for bigger
loads. The chimney also had to move 45 degreesrdoghe fuel hopper. This
transfer provided the user with more space for mard during cooking. Instead of a

flapping metal plate at the bottom, Tata Rogel diedito make a sliding metal plate.

The stove had the same performance of the oldesrPsmjo model. In fact, one
business person makingedno business bought one unit for cooking the sugausyr
for his business. He was carrying a heavy cost fsaging coconut shells and
decided to use rice hull instead. After showing th improved model, he wanted it
revised. He wanted a model without a chimney aedctioking pot raised about two
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inches from the furnace. After construction, itgamuch stronger fire. However, it
carried a strong smoke and sooth unto the coolang$till he preferred the stronger
fire and did not mind the smoke coming close towusker.

Two months later, Tata Rogel, realized that ouroRugplo Model could be further
improved by boring a hole on the part of the stiaos g the furnace to allow primary
air to come into the furnace. Sadly, | am at thet @nthe period of the field research

and could only postpone the construction until Ik after my studies.

The third problem which the stove did not resolwe$ again the same problem of
too frequent poking and tapping with a stick. Thgerbason for this, | believe is
because the design process of the Pugon Solo tlftbwe the participation of the
user. It was me and Tata Rogel both acting as téabist and théahobusiness

person acting as the manager who designed the.stove

5.7.3. Anetwork of stove builders and users
This network is embedded in their respective comtias which incidentally are
among those with intense fuel crisis. This outcem®ly needs another mechanism
to be triggered to it may come unto another le¥sluzcess. It now needs the stove
workshops to be organized and operationalized. elises forty (40) participants to
the design workshops and this forms the core oh#teork of actors in the improved
cook stoves movement. It will also include theiingtons that | interacted with
namely, the Aprovecho Institute, the ATC-CPU, TESB#d my colleagues in
POM CAT.

5.7.4. Agenda for Policy Reform.There is now a rich pool of materials which can
be used for policy reform and for project developtm@ hese set of materials can
form as a reference in the localization of the R#jguActs on Waste Management
and Clean Air. On May, 2008, while at the conduasif the field research, | already

received an invitation from SIBAT to help them create a program for their

14 SIBAT is Sibol ng Agham at T eknolohiya (wellsprin§appropriate technology). It is one of the
seasoned NGOs in the Philippines with the speatatia on micro hydro power and wind turbines.
Please see their webstitip://sibat.orgHowever, their program on renewable energy is imigss
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institution on cooking stoves. On the"2af July, | also negotiated an appointment
with the Haribon Foundatidnto discuss the possibilities of a cooperation akimg

stoves for their villages.

The study can stimulate conversations for polidgrras such as implementation of
the Clean Air Act, the Solid Waste Management Adthe Philippines and the
vigorous implementation of laws and ordinan ces gating the forests, and those that
regulate the trade of wood charcoal. | will perdlgnaake representations to the
council of both the Provincial and concerned myratgovernments to seriously
support the initiatives of the participants to tétisdy .

5.8. CANDIDATE OUTCOMES

5.8.1. Reduction Health Risks Caused by Indoor Air Polluton. This will be
particularly evident to those who are using wood @wood charcoal inside a poorly
ventilated kitchen. One important contribution lmktstudy is the low cost chimney

made of used tin cans piled on top of one another.

5.8.2. Reduction of green house gas emissions by biomassveastes such as rice
hull and coconut husksThese materials give off noxious gases either lgnop
burning or natural decomposition. Rice hulls in oglemps emit carbon dioxide, para
dioxin and para furans (PhilRice 2008). | would waurther after my studies to
create stoves which have a carbonizing effect thliminated if not reduced reducing

the emissions of this gases. The carbon will ba tleed as an ingredient for the soil.

5.8.3.Village enterprises of Mny Forms

5.8.3.1. Fabrication of cook stoves out of clay his will be a livelihood project

which the participants can establish themselvek miy continuing support. It would

the component of cooking stoves.

15 Haribon Foundation is another big NGO specializimgconservation. They are more popular with
the conservation of the forest and had a big prajedhe conservation of the Philippine Eagle,
phitechophaga jefferyiOn the 2% of July 2008, we agreed to meet in October toutisanatters on
cooking stoves.
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require an investment on my part in the form obaiging the enterprise and well as
ensuring the flow of information and technical sogghat will come not only from
me but from the rest of the actors in the network.

5.8.3.2. Refineries and production and delivery aflay for stove building The
villages of San Pascual and Caayunan in the tovBastid and the village of Bulala
have an excellent kind of clay for stove buildiAg enterprise can be created to
produce and at the same time regulate the extracfithis clay so as to outweigh the
negative environmental effects with the positiveiemmental, social and economic

effects to the communities involved.

5.8.3.3. A production enterprise for producing stoe liners. The idea came up
during the conversations with Jane Wanijiru of Kenya in Judes?® The liners will
facilitate the fabrication of the stoves for theilees building on their own. The liners
will have a standard prescribed dimensions andtgutélus preserving the affectivity
of the stoves they will build. The families canlduaround this basic component.

5.8.3.4. Reduction of cutting of forest trees for wood chasoal. The wood
charcoal producers will be encouraged to produekffam coconut husks or rice
hulls or both instead of cutting trees in the forggith the eventual increase in the
demand for the alternative fuel, | hope that thechanism will encourage them to

abandon charcoal production.

5.8.3.5. A production enterprise of steam box This will reinforce the stoves
as an additional option. | have commissioned Olsebres to start manufacturing five
units of steam boxes. As of this writing, he hasywt done so. He was discouraged
by the high cost of the metal which he can only bugne big whole piece. | will then
have to personally supervise this when | get backdr But | will do that within the

team of the stove shop that | will help organize.

16 . . . . . . .
She is a masters student of the Larenstein University and have been working with the stove for about fifteen
years as an employee of the Agriculture Department in Kenya.
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5.8.3.6. A production enterprise of fuels.Whenever and wherever it is
appropriate, the research hopes to stimulate austmeh enterprise of appropriate
models of transport for the fuel. Dried coconutksysiriedbukoshells and dried rice
hulls in bags can command a good income for thenphey ed people. The fuel
enterprises will have to be built alongside witk t#nterprises of stove fabrication. |
will use the same process of this thesis to adasign driers, fuel silos, buffalo carts,
pedicabs and many other forms and its corresporsdicigl structures for the

transport of fuel.

5.8.3.7. Revitalizing the food processing projects

This will provide the families at the villages asadditional source of income. With
the reduced cost and effort in cooking, the fareityerprise on home cooking will be

revitalized thus, stimulating better health anadime while creating savings because

of the cheaper and more accessible fuel.
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Chapter 6: CONCLUSIONS AND
RECOMMENDATIONS

6.1.1. The Fuel Crisis in the Study Area

The study was undertaken to investigate why, itespfithe abundance of alternative
sources of fuel, and the proliferation of differaibve models, the poor families of
the province of Camarines Norte still suffer frohetcrisis of fuel. One distinct
conclusion that this study have identified evethatvery early stage was the absence
of stoves that are appropriate for the needs opthm families in the province of
Camarines Norte. This absence is causing a semdrgrawing crisis in fuel which is
manifested in several forms. Families had to exartl labor to gather fuel wood and
have to contend with the wet climate of the progirit also manifests in the high cost
of wood charcoal thus depriving the poor familié$suel to cook to have their meals.
The growing demand for wood charcoal have causeactive cutting of wood at the
forests of the province thus, causing further smidsion and landslides. This
deforestation is a continuing pressure from théesaimber cutting by the logging
companies during the past decades. There arenaisiences of indoor air pollution
because of the poorly designed cook stoves. Theralso incidences of outdoor air
pollution caused by open burning of rice hull fralne rice mills. Pollution problems
to the environment are also caused by open dumpufirapconut husks and green

coconut shells from the market places.

6.1.2. The Actors in the Domain of Stoves and Fuels
The study has identified several actors in the dowithe cooking stoves. They have

their own unique sets of resources and play distinles in the domain. They are as

follows:
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6.1.2.1. The household members.

They are in a growing situation of fuel crisis asnifested in the difficulty in
collecting fuel because of access and the wet téirabthe province, the rising cost of
fuel and indoor air pollution. There is an activequction and trade of wood charcoal
but is driving the families to deeper economicisrgs well causing massive cutting
of forests. All the while, the abundant and acddsduel, namely rice hull, coconut
husks and green coco shells are not being fullyl lieeause of the absence of stove

models that fits unto their specific needs.

6.1.2.2The rice and coconut farmers.

Although they produce an abundant supply rice &l coconut husks, they are also
suffering from fuel crisis and are neglecting te ssich a resource for fuel. Rice hulls
become concentrated at the mills and ends up iroplem dumps rotting or being

burned. Coconut farmers have better access tousieshbecause they remain at the

farms after harvest but likewise are not usingtheks for fuel.

6.1.2.3. The stove technicians.

There are four categories of stove technicianstifiesh First are the old generations
of technicians who build the bigger flat bed stof@sthe bakeries, restaurants and
high end clients. They have the skills to build tloeena flat bed stove models with
several burners and oven as well as the bread deetise bakeries. Their clients are
very limited in number because of the high costinifial investment. They are

however, very open to innovate smaller and mobibeleis and have a good attitude

of sharing their knowledge and technologies.

The second categories of technicians are the youagenicians who are building the
smaller single burner wood charcoal stoves. These Hienited skills compared to the

older generation technicians and are focused orath&n stoves which are now

gaining popularity.
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The third category would be those at the researsttutions who create stoves more
scientifically and with high technical efficiencythe ATC CPU belongs to this
category and they do not claim exclusivity overirtlstove designs. They remain
active in their efforts of developing new technadsgand provide free access to the
designs to innovators. They maintain they claimrdbeir designs, however, through
an active participation to exhibits and trade faingl by having their work published

on magazines and journals.

The fourth category would be innovators who hawe plssion to create hybrids of
stoves from the prevailing designs through an activteraction with the stove
technicians. They may have limited technical skalhd access to novel stove designs
but are embedded within the social context thus ph important role in the process.
They also suffer from mistakes and failures of nthrabdels and run the risk of

creating poorly designed and unsafe stove models.

6.1.2.4. The food vendors

They are the consumers of the highest volume anmibagectors in the study area.
They are clustered within the town centers andivedée supply of wood charcoal
from the surrounding villages. They operate in veoyfined space at the food shops
and do not have enough space for the storage ky kihd of fuel. The mobile food
vendors have their merchandise on improvised tiegsyand consume high energy
fuels such as gas and kerosene.

6.1.2.5. The wood charcoal producers and transporte

They are at the risk of over fatigue because ofi hvaork that the wood charcoal
production and transport requires. They also geblired in cutting the protected
forests and are at the risk of persecution by theemyment. With the growing
demand for wood charcoal, they remain active. Grieerespondents to this research
however, would welcome the shift of the consumefuils other than charcoal and

find other means of livelihood thereafter.
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6.1.2.6. The government agencies.

They are mandated to protect the forests and natigae pollution through their
regular programs and laws that were enacted. Témy the constraints of the lack of
personnel and other resources to cover a vastodrpaotected forests. They have
already shifted their active functions of foresofection by soliciting the participation
of the local people’s organization through communltased forest protection
programs. Pollution problems caused by garbageagndultural wastes and are now
among the major concerns of the local governmeits ubaws have been ratified by
the national congress to protect water and air fpwtiution and are now obliging

local government units to enact such laws at tba levels.

There is no active effort in the study area to glesitoves for rice hulls, coconut husk
or green coco shells. The inefficiencies of the widdels of rice hull stoves remain
uncorrected and there are no efforts to createestér coco husks and green coco
shells. Stoves that are being designed and bultreinly for the wood charcoal and
are designed with a very poor patrticipation ofubkers, especially the women and are

being sold with very high prices.

6.1.3. The Realistic Evaluation Cyde and the Partipatory Approach

The study used the Realistic Evaluation as a sk the context by which the crisis
evolves. Mechanisms were also identified from thretext and more were created to
produce several outcomes. Throughout the prodes® tvas an active participation
from the study groups which was undertaken thrabghnteractive design process.
Participation was stimulated in describing and e g the context, in identifying
and triggering the mechanisms and in identifyindj awning the outcomes of the
entire process. The study began with a hypothésiging to identify the

mechanisms in five different sets of context (®ecti.3.1.) After the field research, |
have concluded that among the numerous candidatkansms that were set as
hypothesis, there are only three very critical raeédms among the five that needs to
be triggered in order to produce the desired ouésoffihe following are the lists of

the context, mechanisms, and outcomes that wentfidd.
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List of Context
An increasing price of gas causing an increasimgahel for wood and
wood charcoal.
Indoor air pollution from using wood for fuel andgsibly with using
wood charcoal.
A group of people with low income and poor educatith a strong
drive to find cheaper fuel.
The lack of access to information and the skillintwvate and utilize
the alternative biomass fuels.
A very limited pool of technicians who can builebges with their

fading knowledge and skills.

List of Mechanisms

. Open Access to the Supply of the Alternative Bicsriasels.

2. Open Access to the Stove Building Technologies.

. Cost of Stoves and Access to Stove Building M aterieools and

Equipments.

4. Participative and Interactive Stove Design Process.
5. Conceptualization of Livelihood Enterprises.
6. Candidate Mechanisms

Improved Skills for the Fabrication of the stoves.
Stove Builders’ Guild.

Legal Actions to Violations of Republic Acts.

Seed Fund Support for Livelihood Projects.
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List of Outcomes

1. Miniature Stove Models built by the Participants.

2. An Evaluation of the Urgency of the Fuel Crisis.

3. A Revival of the Local and Fading Knowledge of Bteve

Technicians.

4, A Hybrid Stove Model between the Local Skills ahé M odels from
the University.

5. A Diffusion of the Stove Designs.

A Discovery of Potentially Huge Deposits of Clayiathare Excellent
for Stove Building.

7. A Discovery of the Strong Potential Capabilitiesloé Poor Families
to build their Own Stoves Which will Suit Their Nb=eat the Lowest
Possible Cost.

8. A Discovery of the Solutions to the Growing Garb&geblem of the
Province.

9. A Network of Stove Builders and Users.

10.  Agenda for Policy Reform and Project Develop ment.

11. Potential Outcomes

Reduction of Health Risks Caused by Indoor Air &tadin

Reduction of Greenhouse Gas Emissions by Bioma¥#aases — Rice
Hulls and Coconut Husks

Village Enterprises of Many Forms
Fabrication of Cook Stoves out of Clay
A Production Enterprise of Fuels

A Production Enterprise of Steam Box
Revitalized Food Processing Projects

Reduction of Cutting of Forests for Wood Charcoal.
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6.1.4. The Pool of Explanations Crisis of Fuel inne Study Area

The study hereby offers a pool of explanationseogdrevailing crisis in the study

area.

6.1.4.1. The prevailing practice of stove design in the studarea follows

the consumerist model of design procesk promotes neglect of the abundant local
resources and the access to other potentially mie@t from the users and the
technologists. It creates exclusion of the acceshé technologies thus produces very
limited number of stove models with very limitechpdations. It breeds pollution,

health problems and contributes to the poverty dergmong poor families.

6.1.4.2. There was also no mechanism to integrate local talés of stove
technicians as well as other local materials towasda systematic and design
process of appropriate stovesWhile there is an open access to stove building
technologies, both from the local people and teldgyocenters, there was is not
enough mechanism that tries to access these tegeshand integrate them with

local knowledge and materials to become more ap@tepdesigns.

6.1.4.3. The women, who are the main users of the stove, dot have
participation on the design of the stoves that thegre using.The driving
mechanism for the stoves that were built are caewnee and for business thus, had
only been the domain by a few entrepreneurs whaareand are only meant for

wood charcoal.

6.1.4.4. Situations 1 and 2 leads to the neglect for the merabundant local
resources such as day, animal manure, coconut fibeand the open source of fuel
such as coconut husks, rice hull anduko shells.The neglect on use of the

abundant fuel also led to environmental pollution.
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6.1.4.5. The development of stove technologies in the starég have always
been to the use of wood charcoal and that is howdoce its consumption but not to

entire shift to better kinds of fuel.

6.1.5. The Pool of solutions to the Prevailing Crisis

To resolve the fuel crisis, the study offers thWing pool of solutions:

6.1.5.1. An interactive design process where there is partipation of the
users and there is an integration of the local buiing materials. T his follows the
Design by Evolution model as presented by Aprovenkttute. This approach
enabled the study to produce forty miniature moblglshe participants and one
working hybrid clay model with the steam injectimechanism.

6.1.5.2. Actively utilizing the free and abundant alternative biomass fuel

and the creation of village based enterprises of@te production and fuel

production and supply. With the fabrication and eventual use of apprdpr&ove
models, it is expected that families will begincreate their mechanisms to utilize this
abundant resource. Schemes of transport, dryiotagd and trade of these fuel may
soon emerge thus, creating possibilities for adiddi livelihood enterprises for the
families. In the extreme end, it will stimulate@wnway of valuation of this openly

accessed resource.

6.1.5.3. Creating a mechanism of access to the available taatiogies from
other institutions and practitioners from many parts of the world. There are good
spirited technologists who do not follow the attliéuof exclusive claims over the

stove designs. One active website on this istipe//info.bioenerqgylists.orgit is a

very prolific forum of technologists from many pswtf the world which promotes an
open sharing of information through the net.

6.1.5.4. Creation of stove builders’ guild from among the tehnidans, fuel

suppliers and households.This guild, under the Design by Evolution Modelym
take up the role of information exchange, maintegithe safety and technical
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efficiency of the stove models. It may also prowuide environment conducive to the

evolution of novel ideas from the actors in thédfie

6.1.6. A Pool of Reflections at the Theoretical LeVv

The study was able to verify thie activity theory that was operationalized by

the Realistic Evaluation Process waable to provide the concepts for the
Participatory Technology Development M ethodologyha$ study. The study affirms
that the stove design process that transpirecidiféerent sets of contexts (upland
and forests, coconut lands, rice farming areag] f@mdors, and coastal areas) are
possible because the activities respected thedliffesets of context and was able to
trigger the participation as a mechanism therelmdpeing a rich collection of stove

models from the very beginning of the design wodgsh

Participation was already solicited in the desngjtiheir own context. It was also
used to spot the mechanism that are embedd ediimtlust. It enables the

development worker to jointly define the contextiwthe participants and clearly see
it in their most objective forms. It allowed theearcher to identify the mechanism

that are likewise embedded in the given social amit stimulate such mechanisms to

create the desired outcomes.

The study further affirmed that the Design by Eviola M odel enabled the
participants to create a rich pool of solutionshir fuel crisis. There are forty stove
models that were produced and more sets of sotutiothe domain of the fuel
supply. At the same time, the outcomes of the spudyed that the Consumerist
Model of stove design process had very limited mapility. There was no single
stove design enterprise that was able to produmegbnstove units in the study area
in a long and protracted manner. All other stovedpiction projects following this

model have failed or simply evolved towards theigreby Evolution M odel.

The Permaculture Principles offered by Mollisorodiscilitated this research in
making the connections between the elements iocdhiext as well as the technical
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features of the stoves. The principles of self lagon provided the guideposts in
seeing the stove as an artifact that is embeddéeinontext of the kitchen, the
household, and the community. This principle supgzbthe narratives of the
participants under the socio-cultural and techrsbalcklist provided by the
Aprovecho Institute in their monograph. The conived presented in the model
enlightened the participants to see the stove am@ortant element towards their

food and health and the preservation of their emvirent.

The works of Schumacher, COMPAS, Chaiklin and Lsweported the a common
argument about how the communities should createestthat respects their culture,
natural resources, human creativity and social €ioimelt inspired the study to
respect the emerging possibilities of mobilizingdbtalents and resources and
integrating them with those of the modern scieficaélso motivated this study to
allow the participants undergo creative stove eeadivities under the climate of
interconnectivity with each other. It is also insthespect that the study opened up
more areas for future research in terms of creatitegge enterprises as presented in

the list of potential village enterprises.

Finally, this study allowed me to reflect about own role as a social scientist. It has
been very clear that the society has always begnvdhalways be open ended and
evolving (43). And with this, | always believed tiscial scientists have the role of
proactively participating in the social processka particular situation, however
messy, unpredictable or undesirable the situatnasSocial realities should be seen
up close and with an open mind and without pre eiwed interpretation and with the
preparedness to unanticipated events. With thigyredne social scientist must be
able to respond to the processes as they evobhaeding the planned and unplanned

as well as the supervised and unsupervised leapmmggsses and outcomes (44).
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6.2. Recommendations

The study focused only of the stove design proadssve faced several limitations
during the conduct of the field research. Neveds$s|it also opened up several

themes for further studies and hereby presentfotiog/ing recommendations.

6.2.1. Extension of the study to the Food VendorsS$tors and Urban Poor
Households.The past field research faced some limitation tirgg a substantial
amount of participants among the food vendors seltts an important sector
because their per capita consumption of fuel ishiigest compared to the other
sectors. They do not have however, the social adions among themselves
compared to the participants from the rural vilegehey are also under extreme
pressure of making a daily income and would nottwarvoluntary join workshops
that will take away their time from working. Anothepproach will have to be made

to get their participation.

6.2.2. Deeper Analysis on the Context of House Dgss.There is a growing pattern
in the housing projects both in the rural and urtb@mmunities that builds small and
congested houses. The congested house designaetethre’zhousehold members of
the opportunity to innovate with other kinds oflfsaving stoves. | believe, this will
lead further to the increase in the consumptiowadd charcoal. It is therefore
imperative that a study be made on this themederdio affect a change in the
housing program. It could be anotiealistic Evaluation of House Design Process.
The study, inthe inspiration of the permacultugsign concepts, will connect the
elements of the dwellers, the farm and gardensfatiest, among many other
elements in the system (2).

6.2.3. Activate the candidate mechanisms unto the context he following are
candidate mechanisms that | anticipated duringthiee course of the field research.
Faced with the limitations of the study, these ma@ms remain to be tested in future

studies.
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6.2.3.1. Improve the Skills of the Participants to fabricatethe stoves they have

designed and Fabricate the Stoves Immediately Theafter. After the stove models
were created, the stoves will have to be built.yTweuld, however require additional
skills to build them. The pool of trainers will cerfrom the participating technicians
as well as the engineers of the university. Askilaining to be designed will have to

preserve the concepts of the study.

6.2.3.2. A Stove Technicians’ Guild — a core of technidasand a multi-sectoral
movement of patrons and enthusiastd.he Guild will enable the technicians to
work together and help one another in improving tlespective designs. It will be
organized under the spirit of cooperation and ogreess to technology while being
accountable to the quality and safety of the stohiasthey designed and built.

6.2.3.3. A Mass Movement of Patrons of Improved Cook Stove# regulating
mechanism for the performance of the techniciaridowia p ool of patrons who will
serve as an evaluating team and will provide pagews to the technician¥he
patrons may come from different sectors. To nameesare the household members
from the participating villages of different ecosgmss, the coconut farmers, the rice
mill operators, the small business sector, andtience and technology department
of the government. Their representation will bdthnside the guild to ensure that the

technicians will have to acknowledge the importawicéhe feedback of the patrons.

6.2.3.4. Health and Environment Advocates against PollutionT here are already
existing laws against pollution of both the opemging of wastes as well as the open
burning of rice hulls. These laws however are rettfully enforced in any of the
municipalities involved. This mechanism may bedeiggd by a movement of the

affected families.

6.2.3.5. An Exchange of Materials among Participating Villages and a Seed

Fund Support for Potential Livelihood Projects. Other villages have clay and
others do not. Others have lime while others ddttis comparative advantage
among the participating villages can be harnesgetdmnting a system of cooperation

and exchange of their local materials for stovedpobion. T his will minimize the
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outflow of the local capital and in the strengtimenof cooperation among them. The
livelihood projects that may emerge may also regjaiminimum amount of external
support. After mobilizing their local resourcese tharticipants may still need external
materials such as metal, tools and equipment or machines. A fund support as

soon as this initiative was realized may be necgssa

6.3. Some Closing Remarks

Being embedded unto the context enables the rémedxsee the realities as they
unfold. It is with the intense and passionate extBon with the context that a social
scientist would be able to come close to its objeateality thus, put a trust unto the
actors in finding their own solutions. Finally,tiying to connect this thesis unto my
roots as a development worker, let me end witingpiring credo of rural

reconstruction (45).

Credo of Rural Reconstruction?’

Go to the people

Live among them

Learn from them

Plan with them

Work with them

Start with what they know

Build on what they have

Teach by showing

Learn by doing

Not a showcase but a pattern
Not odds and ends but a system
Not piecemeal but integrated approach
Not to conform but to transform
NOT A RELIEF BUT RELEASE

" The credo is among the pool of core values oPthiéppine Rural Reconstruction Movement (PRRM) NGO in the
Philippines to which | am also a member.
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