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III. 	Chief appropriate technology programs engaged in by
 
institutional agencies in El Salvador and their
 
effects upon rural populace.
 

A. 	 Educational Institutes
 

1. 	 National University of El Salvador
 

a) Department of Physics
 

b) Department of Chemistry
 

2. 	 Instituto Tecnol6gico Centroamnericano (ITCA)
 

3. 	 Universidad Jos' Sime6n Caas (UCA)
 

B. 	 Financial Institutes
 

1. 	 Banco de Fomento Agropecuario (BFA)
 

2. 	 Instituto Salvadorefio de Fomento
 
Industrial (INSAFI)
 

3. 	 Fondo de Garantla y Financiamiento
 
para la Pequefia Empresa (FIGAPE)
 

C. 	 Agricultural Institutes
 

1. 	 Centro Nacional de Tecnologla Agropecuaria'(C.ENTA)
 

a) Engineering Department
 

b) Extensi6n Agropecuaria
 

c) 	 Centro Nacional de Capacitacion 
Agropecuaria (CENCAP) 

d) Club - 4C 

2. 	 Instituto Salvadorefio de Investigaciones
 
del Cafe (ISIC)
 

3. 	 Instituto Regulador de Abastecimientos (IRA)
 

D. 	 Ministerio de Planificaci6n
 

E. 	 Centro Nacional de Productividad (CENAP)
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F. 	 International Agencies
 

1. 	 Banco Interamericano de Desarrollo (BID)
 

2. 	 Organization of American States (OAS)
 

a) Fundaci6n Salvadorefia de Desarrollo
 

y Vivienda MInima (FSDVM)
 

b) Technical Assistance
 

3. 	 Peace Corps
 

a) Washington, D.C.
 

b) El Salvador
 

4. 	 World Bank
 

5. 	 German Mission
 

G. 	 Comisi6n Ejecutiva Hidroelectrica del
 
R"o Lempa (CEL)
 

IV. 	Role of various private enterprises and organizations
 
toward A.T. in El Salvador.
 

A. 	 Private Enterprise
 

I. 	 R.G.Y. Asociados S.A. de C.V.
 

2. 	 Saquiro, S.A. de C.V.
 

3. 	 Imacasa
 

4. 	 La Casa Castro, S.A. 

5. 	 Maquinaria Agricola
 

6. 	 Avelar Hnos., S.A. de C.V.
 

B. 	 Private Organizations
 

1. 	Asociaci6n de Energla Solar de El Salvador
 

2. 	 Technoserve, Inq. El Salvador
 

3. 	 Instituto Interamericano de Ciencias (IICA)
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4. 	 Instituto Centroamericano de Investi~aciones
 
y Tecnolog'a Industrial (ICAITI)
 

5. 	 Asociaci6n Salvadorea de Industrias
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H. 	 Solar Energy Project of AESES 

I. 	 ,List of People and Organizations that Attended
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Annex It -


Conpendium of various organizations contacted during this study.
 



A. 'Project Description
 

The principle purpose of this contract was to survey the general
 
state of appropriate technology which exists in El Salvador and offer
 
viable recommendations which could be utilized by the USAID/El Salvador
 
Mission. The bulwork of this investigation was calibrated toward the
 
rural residents and thoss institutions that interact with them.
 
Fomenters and VaL2OUs program innovators have been identified listing
 
some of their strengths and weakness.
 

The applied definition of light technology used in this paper can
 
be found in Annex A. This is the official congressional definition
 
issued by Congressman Clarence Long to help eliminate much of the
 
confusion associated with the term.
 

B. Summary
 

The Government of El Salvador appears to be maintaining a reserved
 
posture toward any large affirmative movement in the direction of light
 
technology. There are ample examples of innovative A.T. orientated
 
endeavors scattered throughout the country producing viable data that
 
all too often lack a proper conduit. This lack of information dissem
ination is evident in both national and international agencies. The
 
resposibilities of storage and distribution of different host country
 
programs appear to be in the hands of a precious few, if any at all.
 

Consequently, any new programs attempting to incorporate socio
economic data dealing with the rural sector must go through a gauntlet
 
of different unintegrated agencies to obtain an accurate infrastructural
 
picture of what is currently being pursued. (Reports 3-5 years old are
 
almost impossible to locate.) There is also a serious deficiency of
 
input from backward linkages to forward planning linkages. For the es
tablishment of any vi:.ble A.T. programming this problem must be resolved
 
to insure target support of programs that are locally wanted as well as
 
needed.
 

The following pages represent a short summation of various organiza
tions that are functioning in El Salvador within the socio-economic para
meters of their target groups. Some of the projects described show poten
tial but unfortunately nearly all are operating within the vacuum of their
 
own particular department. Ultimately, the need to improve the productive
 
capacity in non-urban areas that meshes with the agricultural development
 
of El Salvador is self-evident. Through the promotion of small scale in
digenous activities coordinated by an integrated agency purview this goal
 
can be started.
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C. Recommendation
 

The following recommendation ;as developed out of the research
 
efforts of this investigation. It identifies a Salvadorean agency
 
which offers a good potential for USAID Mission assistance and
 
stimulation. The program approach is designed to .reach the rural poor
 
of E1 Salvador utilizing culturally suitable low-cost technology.
 

Project Title: 	 Low-Cost Rural Improvement Project (Appropriate
 
Technology)
 

Project Duration
 
and Funding: 	 To be determined at a future date according to
 

agency needs and USAID/El Salvador objectives
 
derived from the formulated project.
 

Project Proposal: 	 USAID/El Salvador fund a pilot appropriate tech
nology (AT) information/training program whose
 
main objective will be to upgrade technical
 
assistance to the low-income rural residents
 
through viable low-cost alternatives for improve
ment of their life style.
 

Project
 
Description: 	 Program Vehicle - El Centro Nacionnl de Capacita

ci6n Agropecuaria (CENCAP). This governmental
 
agency is under the Ministry of Agriculture and
 
is a division of Centro Nacional de Tecnologla
 
Agropecuaria (CENTA).
 

Specific Programming Ideas to be Administered by 
CENCAP 
1) Formulation of an AT - focused summer-camp for 
the young people who are participating in Club 4C 
.program sponsored by CENTA.
 
2) Production of a daily newspaper series to be
 
written in comic strip form in the language of the
 
target group. It will serve'as means of conveying
 
simple ideas dealing with appropriate technology
 
for mass consumption.
 
3) Utilization of a morning radio program to serve
 
as a audio implement for the dissemination of know
ledge to the rural sectors.
 
4) Production consideration of two films illustrating
 
alternative living styles that could be incorporated
 
into the lives of the rural resident through better
 
utilization of local resources.
 
5) Investigation and promotion of low-cost farm
 
implements which show potential in improving "cam
pesino" efficiency.
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Beneficiaries:. 


AID Inputs. 


6) Mobile Learning Units: Formation of a self
sufficient resource vehicles which could travel
 
anywhere in the country and provide adequate short
 
term training without the need of any exterior
 
material input. These units could theoretidally/
 
give seminars in open fields should constraints be
 
severe and demand high.
 

7) Explore and apply the use of alternative energy
 
sources to rural areas whenever possible. This
 
includes:
 

a) Methane gas
 
b) Wind-power
 
c) Water-power
 
d) Solar-energy
 

Note: Cross collaboration by CENCAP with other
 
institutions working in their prospective fields
 
of study would prove highly beneficial.
 
8) Improvement of rural water supplies:
 

a) through use of natural filtration units
 
b) construction of cisterns
 
c) digging of tube wells
 

9) Formation of training seminars in order to teach
 
rural extension workers and families, low-cost methods
 
of preserving food for home consumption and possible
 
local marketing.
 
10) Fish meal-utilization of undesirable fish meat.
 
The product would be ground, dried and sold for local
 
consumption a? a low cost protein-additive for animal
 
feed mixes.
 

Low-income rural residents with additional input and
 
training being advocated for governmental field workers
 
who would serve as dissemination instruments to the
 
rural poor.
 

Agency reinforcement may be necessary in the following
 
areas:
 

1) Technical Assistance
 
2) Supply of Project Materials
 
3) Propaganda
 
4) Training Programs
 
5) Logistical Support
 

AID role will be to facilitate CENCAP budgetary cons
traints on projects deemed worthy of development by
 
both Partners in the field of light technology.
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11. 	 State of awareness and potential growth of A.T. in low-income
 

rural areas of El Salvador.
 

A. 	 Housing
 

"A census in 1975 by the Ministry of Planning and the Bureau
 

of Statistics and Census indicates that the typical home f-r almost
 

80% of the rural residents is made of adobe, of one room, with dirt
 

floor and tile roof. All material utilized for housing cor tructioli 
is made by hand from material available locally."* The cost factors
 

on a adobe home vary depending on location and amount of exterior in

puts of labor and resources. Estimations of $300 to $1,500 have been
 

given for those permanent family structures. The lowest estimate came
 

from a farmer who did almost all the work himself including the making
 

of the adobe bricks** and the highest came from the "Fundaci~n Salva

dorefia de Desarrollo de Vivienda Minima (FSDVM)" with each home con
taining electricity and running water.
 

After the initial construction period one or two partitions
 

are erected from bits of wood and cardboard to form a bedroom. Most
 

of the labor is performed by the family but in construction of a home
 

friends sometimes participate in the activities with the knowledge
 

that reciprocal labor needs will be repaired.
 

Housing is a major problem for many rural residents. The
 

chart on the following page seems to indicate a general governmental
 

concern for urban development with a penury degree of neglect in the
 

non-urban sectors.
 

The following suggestions will illustrate a few simple ideas
 

that could be incorporated into the adobe home:
 

1. Utilization of translucent tile in selective areas of
 

the roof to provide lighting during the day time hours for the people
 
working inside. (This tile is made locally in some parts of the coun

try and unknown in other parts).
 

2. Construction of chimneys to allow passage of smoke
 

created from wood burning stoves.
 

3. Technical assistance in principle house design for the
 

improvement of structural strength. The FSDVM has had some success
 

in this area with adobe homes.
 

* 	 Annual Budget Submission FY 1980, El Salvador p. 127 

** 	 This home was not equipped with either water or electricity. 
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4. Various institutions in El Salvador are experimenting
 
with alternative low-cost construction materials forrural homes. The
 
most success to date has been with pumic rock. This information
 
should be disseminated to interested backward linkages.*
 

5. Construction of adequate sanitary facilities at minimal
 
cost can be promoted if small scale models and seminars were given to
 
local builders. They would collaborate with field agents who would
 
provide leads for prospective customers.
 

6. Formation of vocational training courses in brick
 
making. There are small commercial implements available that are
 
manually operated and can produce a professionally respectable brick.
 
Selective personnel at cooperative sites who are receiving a high
 
influx of families should consider manufacturing their own bricks to
 
provide employment and low-cost building material for internal consump
tion. Later, marketing can be expanded to the local community.
 

B. Communication
 

1. Role of Printed Material
 

"Approximately 50% of those over 10 yearsiof age are
 
functionally illiterate; in the rural areas the figure approaches
 
70%."** The net results of this data indicate a high percentage of
 
rural residents have sub-limited reading and writing skills. There
fore, we can assume that the majority of "campesinos" would have dif
ficulty in reading a book or any complicated text. Through utiliza
tion of simple illustrative pictures complete with rural dialog some
 
of these reading barriers can be overcome.
 

The social structure of each small community contains
 
local leaders. They are not necessarily rich but do have influence
 
among their neighbors. These local leaders can be priests, school
teachers, successful farmers, small town politicians, etc..., who
 
more often than not can comprehend newspaper articles, simple books,
 
magazines, and other types of wr.'tten material. It is through their
 
eyes that meity world issues or town gossip are verified and dissemi
nated by wo:d of mouth.
 

The most common source of exterior community news comes 
from the two national daily morning newspapers. They are "La Prensa 
Grafica" and "El Diario de Hoy" each having circulations approaching 
100,000 copies daily and are distributed throughout most of El Salvador.
 

The newspaper represents a potential tocl for the
 
dissemination of simple ideas of light technology in El Salvador.
 

* Some of these institutions are: FSDVM, INSAFI, and Centro de 
Investigaciones Geotecnicas. 

** Annual Budget Submission, FY 1980, El Salvador 
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The suggested approach would be through a daily comic strip which
 

would run Monday through Friday. Topics to be illustrated would
 

include such items as: how to make simple tools, indigenous food
 

recipes, home improvement suggestions, and simple health care prac

tices.
 

The suggested length of time would be from 6 months
 

to one year. Key tcrms would be written into the general script of
 

the comic strip to help identify readers and evaluate impact of the
 

instrument. Evaluation of the strip would play an important role in
 

determining what should happen after the elapsed period of time is
 

over.
 

The success of the program would depend largely on the
 

artist's ability to draw a comprehensible environment the rural re

sident could identify with and the author's facility to write in the
 

diction of the target group.
 

2. Potential Role of Radio
 

There exists a large distribution of radio receivers
 

throughout most of El Salvador rural sectors. Many "campesino" fami

lies who do not own a radio have access to one with future aspirations
 

to purchase the unit as soon as economic conditions permit. These
 

radio sets represent a underutilized resource which can occupy an ef

fective role in the dissemination of simple technology and agricultural
 

information. Its main function would be to complement the local agri

cultural extension service. It would provide basic information on
 

local market prices, preferred planting time of different crops, uses
 
the farmer.
of pesticides, and any other form of pertinent data useful to 


The content of each program would be calibrated to the output of the
 

local extension office.
 

Successful radio extension programs are being utilized
 

The most notable examples are:
throughout Central America. 


a) Title: Radio Math Project
 
Organization: Ministry of Public Education
 

Country: Nicaragua
 
Target Group: Grades 1,2,3, - in selective rural
 

area
 

Objective: Serve as an additional learning aid
 

to student in the rural area.
 

Results: "Students study by radio reach sig
higher achievement levels
 

than do students in traditional
 
classrooms." (See annex B)
 

-nificantly 


b) Title: (Radio Momostenango) The Basic
 

Village Education Project.
 

Organization: Academy for Educational Development
 
Guatemalan Government.
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Target Group: 900,000 potential audience in
 
rural area of Guatemala.
 

Language: "Educational radio programming can
 

effect agricultural practices posi
tively."
 

Methodology: The agricultural messages broadcast
 
are developed by agronomist and the
 
production staff at the project's
 
headquarters and production studios
 
in Guatemala City.
 
The primary source of technical in
formation is the Ministry of Agri
culture, which reviews and approves
 
each theme used. Farmers, agricul
tural research institutes, and agen
cies that supply goods and services
 
to farmers also spot problems and
 
provide data.*
 

The proposed project could be taped by CENTA's informa
tion department which has the facilities and personnel to run a short
 
morningshow.** 
Channel 8 has offered to share their facilities With
 
CENTA before and would conceivably do it again. The suggested target
 
area would be in Morazan sector where some socio-economic data on the
 
populace presently exists and would prove useful at a later date in
 
registering impact of the program. Suggested period of time would be
 
one year.
 

C. Potable Water
 

The acquisition of safe sanitary drinking water for many

"campesinos" is a drudgery they must endure every day. 
The situation
 
is compounded in those locations where people have to travel 5 or more
 
kilometers daily to obtain water. This problem becomes particularly
 
salient during the dry season. (The dry season begins in November and
 
ends in May).
 

In areas that are fortunate enough to be located near running
 
streams pollution can be a dangerous obstacle. It is.not uncommon for
 
people to be bathing downstream-while upstream others are defecating.
 
Other forms of pollution originate from local coffee processing units,
 
animals, washing of cloths, and industry.
 

There are a number of actions a "campesino" can take to help
 
relieve some of the seriodk water problems.
 

First: (Obviousl ;If distances are excessive, organize a
 
group petijion to ANDA for installation of community spigots in key
 

; For additional information read "Development Communications Report," 
April 1978. 

** Fidel Tasio is the Director of this department and has expressed 
an interest in the past of putting together a radio show. 
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locations.
 

Second: Examine the possibility of construction of tube
wells for deep water extraction or hand dug well for shallow water.
 

Third: Consider construction of cisterns made of locally
 
available material as a partial solution to acquisition of sanitary.
 
drinking water.
 

Note: The cooperative "El Tigre" which is located in
 
the Department of Ahuachapan utilizes a large 10,000 gallon iron tank
 
to supply their drinking needs during the dry season.
 

Dr. Peter Tobia found a cement based cistern being used in
 
the canton "Las Mesas" in the department of San Miguel. It has a
 
simple rain catch attached to the roof of the school that leads into
 
the above ground tank near the building. This unit helps provide
 
usable drinking water to both teachers and studdnts who attend the
 
school.
 

Fourth: For areas pear polluted water supplies the imple
mentation of various natural filter made of local material is suggested.
 

Caution: Filtration units are effective for various forms
 
of pollution but not all. Therefore, filt'rated water should be examined
 
for purity.
 

Due to the magnitude of the water problems which exist in
 
El Salvador rural areas it is unrealistic to assume that ANDA will be
 
able to reach the total rural populace in the near future. Therefore,
 
promotion and implementation of various self-help efforts should be
 
pursued.
 

D. Energy
 

1. Methane-gas
 

Finding by the USAID Mission in El Salvador has. stim
ulated some interest and publicity in the use of methane gas in rural
 
areas. Under the supervision of Peace Corps Volunteer, Craig Warriner,
 
a working model of a small rural digester was constructed and made
 
functional in a canton called "Las Chinamas", Department of Ahuachapan
 
in September 1978. Future plans include expansion of digester's capac
ity for incorporation into business venture. (See annex C for more de
tails).
 

The ramifications of what has been accomplished on this
 
"campesino" farm are:
 

a) A smal.3' methane-gas digester can be made in El Sal
vador without the need to import special parts.
 

b) Rural residents do not need any type of formal edu
cation to learn bow to operate and maintain a meth-

AAi P Air _ 
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c) 	 There is an interest in the rural area in using
 
alternative energy sources provided that they
 
can be pragmatically applied to the cultural and
 
economic background of the target group.
 

d) 	 Various Salvadorean ins "tutes are attempting to
 
build models for observational purposes.
 

Due to the favorable climate conditions which exist
 
in El Salvador for anerobic production and P discernable public in
terest in the project I would advise continuation of the methane
 
project and examination of an expanded role.
 

2. 	 Solar
 

Sunshine represents one of the greatest natural resources
 
available in this country. Current price re-alignment of fossil fuels
 
are making it even more important for industrial use. In the "campo"

the utility of the sun has been appreciated for years. The rays of the
 
sun are used to dry grain in the field, beans and coffee on the ground,
 
adobe bricks, fish, cloths, etc..., What is lacking in many cases is
 
refinement of technique. The following examples will illustrate the
 
point.
 

a) Fish is dried in the open air on the beach or some
times on platforms. The system works but the end result is not always
 
in the best interest the consumers. Insects, animals, dust, disease,
 
and people often times get mingled with the final product.
 

Solution: Construction of solar containers that main
tain hospitable drying temperatures and keep out unwanted elements.
 
This philosophy is being advocated and tested by CENAP.
 

b) Seasonal production of fruits and vegetables often
 
facilitate times of feast and famine. During particular months of the
 
year certain fruits and vegetables are abundant and low in price while
 
during other times they remain woefully odt of reach of family hands.
 

Solution: Most fruits and vegetables can be sun dried
 
and utilized for year round consumption. Families need to learn how
 
the food is to be dried and in some cases home recipes to make the
 
final product more tasty.
 

c) 	 Solar Oven: The lack of firewood in El Salvador
 
is a self-evident problem. Martin Wolterding, a Peace Corps Volunteer
 
working in "El Tamarindo" helped solve the problem by advocating and
 
building a solar oven. The oven is made of completely indigenous ma
terial and is used to bake brad.
 

d) Solar Heater: Heated water for dishes, clothes or
 
bathing is rarely used in the "campo" because many people feel it would
 
be a waste to burn the woqd. Peace Corps Volunteer Craig Warriner built
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a simple solar heater to raise temperatures for his methane digester
 

but found problems maintaining a full water supply due to family pil

fering for bathing and dish washing purposes. The heater was made of
 

locally available material.
 

e) Fish Meal: In the deparLment of Usulut'n, Tony
 

Gossman, Peace Corps Volunteer found a local fisherman, who is selling
 

all his trash fish* by grinding it up and laying it out in the sun to
 

dry. Afterward, the material is bagged and sold locally to farmers
 

as a protein additive for livestock. The duration of the indigenious
 

feed is 2 to 3 weeks and sells for about 16 dollars per one hundred
 

pounds.
 

3. Windmills
 

Rural populations have been the principal benefactora
 

of wind power throughout the ages. Some of their.applications are:
 

a) Perform various agricultural tasks such as
 

grinding, sugar cane, or cutting wood.
 

b) To lift water for both home and animal consumption.
 

c) Irrigation of crops.
 
d) Generation of electricity.
 

There is still evidence of the use of windmills (bombas
 

de iaire) along the coast. They are between 20 and 30 years old and
 

have a long reliable history of service for the small cattle farmers.
 

The advent of electricity to the coastal regions seems
 

to have precipitated the downfall of windmills in El S .lvador. Another
 

factor is the limited li fting power that can be generated by these
 

devices. The old "Chicago Airmotor" was the brand name of the wind
 

machinie consistently observed along the coast from San Miguel to Usu

lutan. This machine had a lifting power of about 400 gallons of water
 

per hour at a 10 meter depth. The modern day version which is imported
 

from Brazil by Avelar Hnos., S.A. can lift about 700 gallons of water
 

per hour at a 10 meter depth. It is an excellent machine but at a
 

minimum purchase and installation cost of $2,000 dollars it is way
 

beyond the financial range of the target group.
 

While there exists an abundance of windmills being sold
 

in Guatemala each year the market for the sale of these units in El
 

Salvador is very poor. This is due to the following reasons:
 

a) High purchase cost.
 

b) Extensive availability of electricity along the
 

coast.
 

* 	 Trash Fish: includes all fish and parts of fish such as the head 

an. tail which are.generally uneaten..and.wasted... 
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c) 	 Low performance capacity and constant need of
 

a steady wind.
 

Given a certain set of circumstances windmills such
 

as the "Savonius Rotor Windmill" night prove effective in those 
rural
 

sites that have; a modest water nced, no iTruediate access,to 
electric

ity, and water located within ten meters from the surface of the 
earth.
 

4. 	 Hydraulic Ram Pumps
 

The hydraulic ram pump is a simple device which func-


It was developed in Europe
tions principally by the flow of water. 


at the end of the 18th Century and experienced a brief period of
 

popularity before the advent of electricity. Countries that still
 

Japan, part of the United States,
show 	some vestiges of the pump are: 


and Europe. Likewise, in El Salvador working examples of these pumps
 

can be found primarily in the Sonsonate region. This is due to the
 

varied topography of the land and'frequency of small streams. 
All
 

these factors represent prime conditions for the success of the 
pump.
 

The results of the investigation show that:
 

a) Increased water demands of small farmers.
 

b) High availability of electricity.
 

c) High water demands of the pump versus low
 

lifting power of the pump.
 

All contributed to the demise of the instrument.
 

Various sites were visited and different pumps'were
 

observed in action. It was reported at one time a simple version of
 

this device was manufactured in El Salvador and sold to local 
customers.
 

All this represents past history and lack of market demands insured
 

the virtual disappearance of the pump today.
 

Potential: Similar to the windmill, the ram pump has
 

Given its modest lifting ability
a very selective application zone. 


I would not recommend it as a high priority item to be considered for
 

use by small farmers in El Salvador. Estimated cost of these units
 

depending on size are between $200 and $3,000 dollars and can be pur

chased in the United States.
 

5. 	 Wood (Lefia)
 

The consumption of dead wood for fire is one of the
 

Most families spend a great
largest energy components in rural living. 


deal of time collecting firewood or any other combustible element 
they
 

can use in the home. Due to rapid population expansion and insuffient
 
Other forms of combusreforestation wood is becoming a scare resource. 


tible used are: dry husks of plants, corn cobs, dry grass, trash and
 

almost anything else that can burn.
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Once the elements are collected they are usually
 

placed in an open air stove that has a simple cover to collect heat
 

inside the stove.
 

Problem - The stove can produce a great deal of smoke
 

and often remains as an uninvited guest for the whole family causing
 
potential health problem. Also, burning wood cannot be controlled
 
thus causing energy wastes. Cost per "raja"* range from 5-7 cents
 
depending on market demands.
 

Potential - The first obvious suggestion is that more
 

families be evtcouraged to plant future wood supplies on land presently
 
being underutilized. Selection of fast growing tree varieties for
 
planting should be encouraged by local extension agents. Another
 
possibility is to reconend a more efficient stove. The "Gana Smoke
less Stove" is an effective multipurpose device which can be made of
 

totally indigenous material. This stove is used for both cooking and
 
baking. A small sliding door is used to control the flow of oxygen
 
and consumption of wood.
 

In conclusion, these few recommendations will not al
leviate the wood shortage which is present in El Salvador. Incorpora
tion of alternative energy forms such as solar ovens, solar cookers,
 
and methane digesters may help to lower consumption needs of a rapidly
 
depleting resource.
 

E. Agriculture
 

1. Tools
 

A. Traditional Tools
 

Nearly 50 percent of the Salvadorean population
 
is involved in agricultural and the projected figure for 1982 is about
 
46 percent. (See following page for national employment distribution
 
chart.) 	 The two main crops planted by the traditional farmer are maize
 
and sorghum. In order to maintain his crips he needs tools. The agri
cultural tools used by the farmer portray a very important element in
 
his life. He most work with these implements from 1 to 12 hours a day
 

and depending on how he takes care of them will have a direct result
 
on his work efficiency and physical out-put.
 

The'following list illustrates a few of the main
 

tools used by the traditional farmer:
 

(i) Machete - A general purpose tool carried
 

frequently by the "campesino",. - Some of its uses are: cut fire wood,
 

clear land, cut rope, open sacks, cut fruit, harvest sugar cane, etc...
 

(ii) "Cuma" - Its curved shape and sharp blade
 

make it a favorite among field workers during the weeding season.
 

* 	 Raja - A piece of firewood which is about 60 centimeters long and 
10 centimeters in diameter sold at the local market. 
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The implement is well suited to function in the heavy clay soils
 
where it is chiefly employed.
 

(iii) Plow - Most farmers use a wooden plow with
 
a metal tip. The metal tip is a recent adaption as improvement over
 
the wooden tip that is stillused in the less progress-ive sectors.
 

Often times a farmer would prefer to have his
 
land prepared by tractor but is unable to contract one or pay the
 
fee. (The tractor density per 1,000 in El Salvador is 4.2.)
 

In some instances due to the steepness of the
 
slope and conditions of the land the wooden plow offers the best
 
alternative choice in land preparation because of a heavy erosion
 
factor.
 

(iv) "Chuzo" - The English translation is planting
 
stick. This tool is used to plant most traditional crops. It usually
 
consist of a wooden stick with a metal point whose main function is to
 
open the soil so that the seed can be deposited by hand and covered by
 
foot.
 

In some parts of El Salvador soil conditions are
 
so poor that plowingis'omitted and planting in this manner is done.
 

(v) "Carreta" - This two wheel wooden wagon is a
 
very common vehicle in the country side. It is used to transport
 
fertilizer, seed, and all other needs of the poor farmer. The animal
 
drawn wagon is often times responsible for making large ruts in rural
 
roads during the rainy season. Unless the roads are well constructed
 
thenet results of these penetrating wooden wheels is unpassable road
 
conditions during peak rainy periods.
 

(vi) "Yugo" - This is a wooden harness which is
 
fitted around the oxen head in the traditional Spanish style. It has
 
the advantage of permitting the operator to maintain good control cver
 
the animal but has the disadvantage of only utilizing the neck muscles
 
of the beast. There is a better harness available which would incor
porate a larger portion of the animal's body but cultural barriers
 
would make acceptance almost impossible.
 

The underlying factor these tools have in common
 
are their easy availability, low purchase cost, and proven adaptability
 
to local conditions.
 

B. Non-Traditional
 

There is a'growing inventory of non-traditional
 
products slowly reaching their way into the rural zone. The following
 
list will illustrate a few of these elements.
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(i) 	Fertilizer-Consumption - at 155 kg/HA.
 

El Salvador* is second only to Costa Rica in utilization of this re

source throughout all Central America and N1xico. Many of the small
 
landowners have seen the positive effects of this product and are con
vinced of its value.
 

(ii) Back Pack Sprayer - While reliable statistics
 

are difficult to find I personally conducted a survey in October 1977
 

among the Banco de Fomento small farmers. A cross section of Ahuachapan
 

western zone appeared to attend a seminar** on the uses of insecciside
 

and sprayers. The results of that sample showed that only 8% of the
 

members who attended that seminar did not own or have access to a small
 

sprayer. (The farmers were in "grupos solidarios" who have an average
 

land 	holding of about one hectare).
 
I 

(iii) Pesticides - The use of chemical control in
 

El Salvador is very common. It has brought with it an increase yield
 

in crops but also unseen danger. Many campesinos do not understand
 

the hazards of the chemicals they are working with. Consequently, use
 

of mask, goggles, and globes is not wide-spread. The problem stems
 

from the fact that pesticide danger is generally invisible until it
 

finally strikes you. People need to understand the product they are
 

working with even if they cannot read the label.
 

(iv) Hand Tools - Few tools have been able to
 

permeate the rural market. Special items such as rakes and improved
 

hoes have made some headway in vegetable producing areas but are not
 

well accepted by everyone. The need for different hand tools will
 

expand as soon as new non-traditional crops are planted to perform
 

different work tasks.
 

(v) Small Grain Bins (SDA 19-73) - This project
 
was requested by CENTA through the AID Extension Specialist. The grant
 
of $5,000 dollars was made in December of 1972 to replace the original
 

grant made in 1966 by the Salvadorean Commission for the Alliance of
 

Progress.
 

The project consisted of promoting small metal
 

grain bins for storage of corn, sorghum, and beans on a interest free
 

credit-basis through the extension office of MAG.
 

An estimated 2,200 small grain storage bins
 

have been funded to small farmers since initiation of the project.
 

Also the rotating fund utilized to buy the material has increased from
 

$5,000 to an estimated $17,168.00 dollars.***The project is an obvious
 

success. 
The approach is simple and could conceivably be expanded to
 

* 	 Information was taken from Agricultural Development Indicators, 

International Agricultural Development Service 1978. 

** There were about5 groups leaderiwo were regular customers 

from the bank that qttended. 

*** 	 Information was taken from "SDA Review, 1972-1977" by PSC, 

David B. Quarles, March 1978. 

http:17,168.00
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other A.T. oriented projects.
 

Additional non-traditional tools can be
 
found under the section labeled, Banco de Fomento Agropecuario.
 

There is a supply of non-traditional tools
 
that are cost efficient in El Salvador. What is lacking is a de
veloped marketing system to demonstrate to the rural residents what
 
is available to them und illustrate how this item can improve the
 
out-put of their farm. Most of the large'distributors of small equip
ment are 
located in San Salvador with few branch office elsewhere.
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III. Chief Appropriate Technology Programs Engaged in by

Institutiokial Agencies in El Salvador and Their
 
Effect Upon Rural Populace
 

A. Educational Institutes
 

1. National University of El Salvador
 

a) Physics Department
 

There is an interest in the utilization of solar energy

by Prof. Ethelvina Murillo de Escobar. 
Her involvement with the
 
Solar Energy Association has also carried into her work at the
 
University.
 

To date, most of the work done at the University

has been theoretical. Some formulas have been written and exchanged

with other interested Universities* on an international scale but
 
little practical work has been demonstrated. Prof. Ethelvina cites
 
lack of a central resource center (library) which contains accessible
 
information for students and low budget priorities for project
 
inqplementation as the chief constraints.
 

b) Department of Social-Economic Studies
 

Ing. Rafael Granados Vasquez is a member of the agronomy

section of the University. He is currently directing the efforts of
 
one of his student's thesis papers on Bio-gas. The project is
 
recognized by the government as a potentially beneficial endeavor for
 
all. Sr. Rene Eustaquio Rodriguez from the Ministry of Planning
 
believes the probe will have a positive effect on his country's
 
development.
 

A small model digester has been constructed and is
 
beginning to produce gas. 
 Craig Warriner, Peace Corps Volunteers,
 
who directed the SDA Las Chinamas project was contacted by the
 
University to expand upon his work but nothing has been put in
 
writing.
 

2. Instituto.Tecnol6ico Centroamericano (ITCA)
 

The theor, behind this British inspired school is to
 

* 	 There is some collaboration with UCA and 
Universidad Aut6noma de Puebla in Mexico 
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produce qualified engineers to perform practical work. 
The
inatitute is funded by the Ministry of Education and is divided
 
into five departments:
 

1) Department of construction and civil engireer'ng

2) Department of electrical engineering

3) Department of mechanical engineering

4) Department of agricultural engineering
 
5) Department of food sciences
 

Depending on the courses you choose it will take twa to
three years to complete training. 
 There are plans on -he board for
expansion of the present facilities to accommodate triple to present
enrollment but Director Dennis Martin is hesitant. 
He feels a more
decentralized 
pproach should be taken and the formation of feeder
institutes in Fanta Ana and San Miguel considered. Another problem
is the uncertainty of the future job market to absorb an inflated
 
amount of engineers. 

ITCA Agricultural Engineering Department is administered by
Mr. 	John Sartain. 
This department has collaborated with various
governmental institutions in El Salvador on A.T. projects. 
Some of
 
the work performed by ITCA includes:
 

a) 	CollaboraLion in construction of a small proto-type

plow design by CENTA Engineering Department.
 

b) 	Cooperation with CENCAP for the promotion of seminars
design to teach campesinos who live on cooperatives

how to operate and maintain the equipment they have
 
on their farm.
 

c) Attempting to design a simple buck-board to be pulled
by animal traction for a British International Aid
 
Project.
 

They will use the implement to produce terraces.
 

ITCA has demonstrated an interest in appropriate technology
projects in El Salvador and represents a viable potential for joint
project efforts with other agencies.
 

3. 	Universidad Jos' Simeon Cafas (UCA)
 

The Engineering department at UCA is initiating a new
program in the alternative uses of conventional energy sources with
a heavy concentration on solar energy>-.mTe prime innovator of this
action is Mr. Ricardo A. Navarro. He is 
an avid advccate of applied
technology for El Salvador and is also responsible for organizing
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the Symposium on Appropriate Technology to underdeveloped countries
 
which will take place in El Salvador from February 19 to 23, 1979
 
(see annex D for additional details).
 

The 	University is attempting to analyze the use of
 
A.T. from both the scientific and social point of impact. Some
 
of the observable projects constructed include:
 

a) 	One solar cooker which was made from a VITA
 
handbook. (Volunteers in Technical Assistance)
 

b) 	One solar oven - It is still in the experimental
 
stages and is made of wood painted black and
 
insulated with the husks of coconuts.
 

c) 	Small Solar Water Heater - made out of wood with
 
plastic panels used to collect the sun's radiation.
 

Students studing at UCA and who are doing projects on
 

altIernativenergy sources obtain reference and research material
 
fr6m the kf6llowing sources:
 

a) 	The University library which is being expanded and
 
developed by Mr. Navarro (Micro filmed material is
 
being gathered from international correspondence
 
around the world.)
 

b) 	CENAP - shares its own resources with the University 
and allows students from UCA to use there micro-film 
viewers. (UCA hopes to purchase two viewers of their 
own before the end of the 1979 class term). 

c) 	Direct request - This is usually done through written
 
correspondence with various International Institutes
 
that dispense information.
 

(Annex E lists all other libraries and reference sources
 
available in El Salvador for interested researchers)
 

UCA is attempting to prepare interested students on
 
different prospectives of appropriate technology which are useful to
 
the growth of El Salvador. They are actively seeking cooperation with
 
other organizations and are interested in participating in A.T.
 
oriented projects. Unfortunately, their main constraints are lack of
 
funds and reserved governmental support.
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B. Financial
 

1. Banco de Fomento Agropecuario (BFA)
 

The bank has demonstrated an interest in sponsoring
 

A.T. oriented projects. They have participated in various seminars
 
and meetings during the last two years*. The latest one was held
 
in San Salvador. It was presented by ICAITI and CENAP on Light
 
Technology in November 1978.
 

During the seminar, Felando Andres Guerra from the
 
Organization and Methods Department of the bank expressed his
 
position. He stated that the bank has a substantial amount of money
 
to 	be utilized toward appropriate technology projects and was in the
 
process of reviewing what course of action they can pursued.
 

Earl Sutherland, who is employed by FAO, works as a
 
technical consultant for the bank livestock department. His position
 
for the incorporation of light technology is very positive and ib,
 
willing to consider various A.T. prospects.
 

The following list represents some of the activities
 
the bank is involved in:
 

a) Dr. Thomas R. Preston from the University of
 
Yucatan is pioneering alternative.feed mixtures for cattle. He is
 
presently working in "Nueva Concepci6n" with Technoserve in designing
 
a feed-mill. The ingredients they will be using are, husks of sugar
 
cane, molasses, urea and rice polishings. The formula will use of
 
10 	percent urea** and the other elements which are simply waste
 
by-products from resources available in this location. Dr. Preston
 
is collaborating with the bank in obtaining simple data for the
 
project and they are keeping a watchful eye on the results of his
 
work.
 

b) Tropicultor - Is being considered as an implement
 
to 	aid the small farmer. This multi-purpose unit can be found at
 
both CENTA and cooperative Atiocoyo. Ivan Berhmann, Peace Corps
 
Volunteer, who is working at the bank did an economic analysis
 
of 	this animal drawn instrument and found its best target group to
 
be 	small farmers who had between 3 to 8 manzanas*** of land in pasture
 
for animal feed. Estimated cost of this unit imported from France
 
with full array of equipment including cutters is about $1,400
 
dollars (See Annex F for illustration).
 

* 	 These meetings were held at.the British Club during 1976
1977 for the express purpose of circulating A.T. oriented 
ideas among the different agencies within El Salvador. 

** This element represents the most expensive monetary input. 
*** One manzana equals 7,000 square meters. 
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c) Policultor - This multi-purpose animal drawn
 
implement was designedbya Frenchman as a low cost alternative
 

to the rural farmer. It had a few attachments and showed some
 
potential. The bank considered financing it in 1973 but never
 
did. Estimated cost of the unit was $120 dollars with cultivator
 
and plow in 1973*. (Additional details will be provided under
 

the section labeled Imacasa).
 

d) Methane Gas - Earl Sutherland said that the bank
 
was interested in the use of methane-gas as an alternative energy
 
source. A potential farm site was isolated in October of 1978
 
but no funding has occurred.
 

e) Small Implements - Occasionally the bank has
 
distributed various small farm implements for exhibition and
 
sale in their regional branchs storerooms. Hand operated corn
 
shellers and grain cleaners imported from Mexico are a few of
 
the items they have tried. The results appears to be inconclusive
 
for the moment but the bank represents a large potential in the
 
distribution and financing of various low cost farm tools.
 

The Bank of Fomento Agropecuario can be considered
 
interested party in the development of low cost technology for
 
the small farmer. Their role in any development program should
 
be emphasized as a financier with excellent rural contacts
 
and limited field extension capabilities.
 

2. Instituto Salvadorefo de Fomento
 
Industrial (INSAFI)
 

Carlos Quintanilla Aparicio, department head of the
 
technical assistance section states that INSAFI interest lies in
 
the developnent of medium to large size business. Emphasis is
 
placed on the need to purchase more expensive and technically
 
sophisticated equipment which would make El Salvador more
 
competitive in the world market, especially in the textile
 
industry.
 

Testing performed in the area of agro-industry has
 
resulted in a mixed bag. The work accomplished to utilize
 
alcohol as a fuel is no longer being pursued. Some degree of
 
success is being achieved in the construction of press wood panels.
 
These panels would be made of local material and reduce the need
 
of importation. The net benefit would ultimately reduce the
 
price of first class housing.
 

* See Annex G for pictorial illustration
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The financial structure of INSAFI is definitely
 

slanted toward capital intensive production. Loans of under
 
(010,000 colones) $40,000.00 dollars are not even being
 
considered. This organization is primarily urban based and
 
should not be considered for any agriculturally oriented projects
 

designed to aid the poor land owner or small urban shop keeper.
 

3. 	Fondo do Carantia y Financiamiento para
 
la Peguefia Empresa (FIGAPE
 

This governmental organization is a smaller version
 

of INSAFI. It has three offices located in Santa Ana, San Miguel,
 
and 	the largest in San Salvador. The people that use FIGAPE's
 
services are urban residents with small industries in crafts,
 
leather goods and textiles. They have little contact with rural
 
residents.
 

FIGAPE role toward small-scale industry is to
 

provide financing. Loan distributions are between 100 dollars
 
for 	small incidental need: to 100,000 dollars for larger cooperatives.
 
There is little technical assistance provided by the organization
 
though some efforts are made to aid delinquent accounts.
 

Lic. Edgar Armando Guzm~n of FIGAPE participated in
 

the light technology seminar given by ICAITI and CENAP in November,
 
1978*. His views of light technology seem to vacillate. He
 
recognizes the need but doesn't see an opening. In the last
 
couple of years there has been a crackdown on the amount of small
 

loans made because of high losses incurred it the inception of
 
the organization. Therefore, any activity that might be considered
 
unorthodox is not encouraged.
 

FIGAPE may be able to play an ancillary role in the
 

development of an A.T. oriented project. The ptogram would have
 
to be aimed at the small-scale urban industry and provide some
 

vehicle of technical assistance that could complement FIGAPE's
 
constraints.
 

4. Centro Nacional de Tecnologla Agropecuaria (CENTA)
 

(a) Engineering Department
 

Ing. Francisco Garcia has been director of this
 

department for about 2 years. He is an agricultural engineer who
 
is interested in the development of low-cost farming implements
 

for the small-scale farmer, In the project "Disefio de Arado 
de Tracci6n Animal" (Design of Animal Traction Plow) a field plow 

* See annex H for complet- list of people and 

organizations that attended the seminar on 
light tecnology in November, 1978.
 

http:40,000.00
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was designed to improve the farmex's tillage efficiency, be
 

manufactured at local shops, and attached to the traditional
 
plowing stock. The project took one year to develop and is
 

now in the promotion stage. Through the assistance of CENTA's
 
extension offices scattered throughout the country Mr. Garcia
 
hopes to disseminate the Department's Research Work.
 

Currently, investigation is going on in the develop
ment of a low cost solar grain dryer for small landowners, testing
 

of various animal drawn farming implements, and use of bamboo pipes
 
for small-scale irrigation projects.
 

The largest problem this department has encountered
 
has been lack of funding and personnel. To help alleviate this
 

situation refuests for additional personnel and funds were made to
 
CENTA and various other international agencies. The result of this
 

solicitation was a modest increase in both categories. In addition,
 
a technician from Taiwan is expected to join the department in
 

January 1979. Three additional support personnel from the Peace
 
Corps are also being sought.
 

The engineering department of CENTA is interested in
 

doing adaptative research for the betterment of small-scale
 
farmers.
 

Ultimately, the impact of this department%-on national
 
.
agricultural programs is.important but liited*.
 

C. Agricultural Institutes
 

1. CENTA
 

b) Extensi6n Agropecuaria
 

The Ministerio de Agricultura y Ganaderla (MAG)
 

extension offices which are strategically scattered all over the
 
country have sporadically tested a smorgasbord of small agricultural
 
implements designed to increase the efficiency of the poor land
 
holder. Some of these implements include: backpack sprayers,
 
hand-tools, animal drawn plows, and cultivators. The net results
 
of the work performed have produced little to write about.
 

The main problem stems from lack of program design
 
and incentive from participating extension agencies to work with the
 
implement under scrutiny. Infrastructural coordination needs to
 
be written into all research investigations or promotion efforts.
 

The Engineering Department receives 3 per cent
 

of CENTA's total budgetarry allowance,
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Proponents of A.T. projects who wish to effectively benefit from
 

MAG's vast resources should take the time to get the project
 
through the whole bureaucratic machinery and see to it that
 
written directives are issued to all people that will be involved
 

in the project. Without a formal approach to the subject, all
 
A.T. oriented attempts will flounder.
 

c) Centro Nacional de Capacitaci6n Agropecuaria
 

(CENCAP)
 

The formation of this organization was prompted
 

by a report written for the United Nations in July 1975 by Alvaro
 

Ch1aparro ant Joseph Franco titled, "Informe de la Misi6n a El
 

Salvador so -re Educaci6n y Capacitaci6n Agropecuaria." The
 
Centro Naciunal de Capacitaci6n Agropecuaria was then assigned
 

to work in conjunction with the National School of Agriculture
 

in San Andres 1976. After one year, CENCAP, changed hands and
 
was annexed by CENTA in 1977 to perform two main objectives:
 

(i) Help the small farmer in the form of courses
 
and technical assistance.
 

(ii) Help the technician improve his knowledge of
 
his particular specialty.
 

Ing. Rena Francisco Toledo, Director of CENCAP said
 
that they would be receiving a large sum of money in the near
 
future from the World Bank. (They are part of a group of organizations
 
which will receive the loan). The exact amount of money was never
 
clearly specified but plans to build eight separate training
 
centers throughout El Salvador and purchase vehicles to provide
 
logistical field support are on the drawing board.
 

CENCAP's approach to the training of the rural
 

resident is stratified to incorporate all the institutional advantages
 

they enjoy being under the Ministerio de Agricultura y Canader'a.
 
Some of the projects being handled by CENCAP are:
 

(i) Collaborating with CENAP in solar fish drying
 

experiments.
 

(ii) Collaborating with CENAP in distribution
 

of hand operated corn sheller.
 

(iii) Collaborating with ITCA in providing seminar
 

training to rural personnel who work in cooperatives and need a
 

basic knowledge of mechanics in order to maintain and operate
 

the tractors owned by the cooperative.
 

The following list represents some of the positive
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attributes of CENCAP:
 

() Excellent infrastructural connections.
 

(ii) Programming flexibility (it can be geared
 
to fit both the rural poor directly or field agents that work
 
with them).
 

(iii) It is politically stable and well supported.
 

This organization is recommended as a prime candidate
 
for USAID/El Salvador for promotion'of light technology in the
 
rural areas.
 

d) Club - 4C
 

The general supervisor of the Club 4C in El
 
Salvador is Armando Morales. His office is stationed in San
 
AndrOs in the CENTA complex. The three main objectives of Club
 
4C are:
 

(i) Organize and teach good citizenship to young
 
people in rural areas of both sexes.
 

(ii) Teach young people a variety of topics that
 
would be useful.for them both in the home and field.
 

(iii) Teach young people a system of organization
 
similar to that of cooperatives so that they will learn how to
 
solve their problems in an organized fashion.
 

This program is directed toward children between
 
the ages of 10 and 20 years. Last year over 208 clubs were
 
organized throughout El Salvador by the Club 4C extension agents.
 
The total membership was 4,160 people who worked in 416 projects
 
collectively and 2,080 at their home.
 

Recommendations for the Club 4C program are to
 
extend the training season of the membcrs part way through the
 
vacation holiday. This would fall between the months of November
 
and January. The purpose of a prolong program would be to
 
stimulate formation of a summer camp that would provide comprehensive
 
training to these young people for A.T. oriented projects. They

would learn at the camp to eventually inject an improved living
 
style in their home. The-facilities located at San Andr-s represent
 
a potential camp site which students can receive proper training
 
and quarters.
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2. 	Instituto Salvadorefio de Investigaciones 
del Cafe (ISIC) 

Nearly all research and support money is geared
 
toward the prevention of the Roya del Cafg. But after probing

it was discovered that some A.T. oriented work is being done by
 
the ISIC department of chemestry under the direction of Dra.
 
Alicia Prim Nunz in the following areas:
 

a) Experimentation on the extraction of alcohol
 
from coffee pulp. Test to date are inclusive.
 

b) Utilization of plain glass jars filled with coffee
 
pulp and water for the generation of a small electrical charge.
 
The purpose of this natural battery would be to act as a
 
oubstitute for commercial batteries presently being purchaoe for
 
small appliances.
 

c) Different tests are being performed to examine
 
the usage of coffee pulp as an additive to animal feed. Results
 
have been encouraging and experimentation is still being performed.
 

d) A model methane digester was built in the laboratory

using coffee pulp. The objective was to register the amount of gas
 
it could produce and explore future possibilities for field use.
 

ISIC is not primarily geared toward helping the poor

rural resident. Except for a few interesting projects it offers
 
little potential in the promotion of any A.T. oriented projects.
 

3. Instituto Regulador de Abastecimientos (IRA)
 

Jerry Grey, a consultant for the United Nations in
 
New York came to El Salvador in January 1978 to write a report on
 
the use of solar energy. The results of his one week visit produced
 
a study and recommendations on the use of solar energy in El Salva
dor. One element of these recommendations was that IRA consider
 
using solar energy for the drying of grain. The possible savings
 
outline made the project appear quite favorable.
 

Consequently, a small group of organizations are
 
investigating the possible construction of a small model solar
 
system which would be useful to IRA. These organizations are:
 
R.G.Y. Asociados S.A. de.C.V., UCA, and CEL. Unfortunately, the
 
administration of IRA is no longer considering such a system.
 

According to Engineering consultant Herold Stryker, IRA
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approach to the handling, purchasing, drying, and storage of
 
national grain reserves is capital intense. Equipment purchasing
 
patterns seem to verify his statement. One of the most recent
 
expenditures involves purchase of new electrical scales with
 
digital read out.
 

There is no recommendation for USAID involvement
 
in relation to this study.
 

D. Ministry of Planning
 

Mr. Alirio Bernal Gaitan is the director of the Department
 
of Science and Technology which is located within the Ministry of
 
Planning. Through the collaboration of funds secured from the
 
Organization of American States the first seminar on Science and
 
Technology was held in San Salvador in November of 1977.
 

The nature of the conference was for the dissemination of
 
knowledge and examination of common problems viewed by all the
 
participants. The subject of appropriate technology was never
 
formally discussed. References were made to the transfer of
 
technology and high unemployment situation but outside the scope
 
of work of this investigation.
 

Sr. Rene Eustaquio Rodriguez from the Ministry of Planning
 
outlined the following three goals for the department of science and
 
technology.
 

1. Formation of quality control for items being manufactured
 
in El Salvador.
 

2. Encourage the transfer of technology to' the Industrial
 
Sector. (Especiallyin t.he area of textile manufacturing).
 

3. Formation of a national advisory board on Science and
 
Technology.
 

Further discussions with the Ministry of Planning at the
 
Light Technology Seminar seem to indicate that the government is
 
aware of a light technology approach but still reserved on a
 
definite course of action.
 

E. Centro Nacional de Productividad
 

There are 50 employees working at CENAP. This organization
 
was founded in 1959 under thq Ministry of Economy and now provides
 
technical assistance, training, and information for the business
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sector of El Salvador. 
The main functions of each department

are:
 

1. Department of Technical Assistance - is to increase
the production of small industry. 
The average size business that
receives aid is between 5 and 50 people. 
There are 13 agents
working in this department and cover up to 100 firms at the
beginning of the year. 
But the number is quickly reduced by
mid-year because of various reasons. 
 The department specializes
in textiles, shoes, furniture, and bakeries. 
They are looking

for an additional employee to work in agro-industry.
 

Problem - Low pay is 
a serious problem throughout all
three departments and often interferes with program continuity.
 

2. Training Department -
 Offers a series of business
orientated courses to clients that can read and write. 
From
January 1978 till September 1978 a total of 23 courses, 522
participants, and 323 different companies were registered for

training programs. Total expenditures were estimated to be
about $25,000 dollars. 
Program topics include: accounting,

marketing, and office administration.
 

Small fees are charged for these services rendered
according to tye type of training received. 
 CENAP has a balanced
approach to their training program in the respect that they deal

with both large and small companies.
 

This department and institution were not organized to
provide training for the rural "campesino".
 

3. Information Transfer Library -
 Funds were received
from the Organization of American States to develop this section
of CENAP. 
Gustavo Valle received $6,000 dollars for information
 
resources to be spent on A.T. oriented literature.
 

This library is used 
by students, businessmen, governmental
agencies, and CENAP technical staff.
 

The primary organizations that have collaborated with
CENAP are FIGAPE, INSAFI, CENCAP, MAC Extension Offices, and both

Universities.
 

Problem -
While most of the work which is being performed
by the technical staff of CENAP with the small business can beclassified as A.T. ori.ented, there is little interchange betweenthe section officially delegated to work with light technology
projects such as hand corn sheller and solar fish dryer and the
technical section. Perhaps, this problem will subside after the
institution is united together in one building at a future date.
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CENAP has received an allocation of funds from the World Bank.
 

F. International Agencies
 

1. 	Banco Interamericano de Desarrollo
 
(Interamerican Development Bank)
 

Mr. 	Francis Peacock has outlined a program orientated
 

to assist the small fisherman of El Salvador in which the bank
 
will be participating.
 

The main objective of the program will be to increase
 
the harvest and consumption of fish in El Salvador. Project
 

expenditures are estimated at about $6,735,000 dollars. The
 
course of action is as followed:
 

a) Establish a special line credit to be.used by
 
the small fishermen and cooperatives.
 

b) Secure the design of an efficient, properly
 
equipped small boat to be made available to the small fishmen
 

obtaining credit. These boats will be about 35 feet in.length,
 
operated by diesel engine, have a 2 ton capacity, and 3 to 4 man
 

crew. The target region of harvest will be the coastal shores.
 

c) Construction of docks to be used by the small
 

fisherman in Acajutla, El Triunfo, and Tamarindo.
 

d) 	Repair of installation which exists in La Uni6n.
 

e) Installation of a dock and crane in La Libertad
 
for use by small fishermen.
 

Mr. 	Peacock is also examining the most appropriate
 

system for the transportation of the fish harvest to the market.
 
He is concerned about the consumer receiving a fresh healthy
 

product. For the coastal fishermen salting, drying, and chilling
 
of fish with ice is being considered. For those people involved
 

in fish ponds it was suggested that a tank could be used to transport
 
the product from pond to market. This tank would have air circulating
 

through it and would operate on much the same principle as they
 
sell live lobster.
 

2. 	Organization of American States (OAS)

a) 	Fundaci6n Salvadorefia de Desarrollo y
 
Vivienda Minima (FSDVM)
 

This organization is funded by OAS and is making
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.aserious effort to alleviate part of the low cost housing

problem. Ing. Manuel Antonio Caas Lazo is a civil engineer

who assists in the supervision and construction of the low
 
cost homes. 
He also is conducting some experiments with
 
pumic rock as an alternative building resource..
 

FSDVM homes are designed to meet the needs

of urban family with an income between $60.00 dollars to
 
$120.00 dollars per month. 
They have constructed over 1,000
housing units in Santa Ana and have begun work just outside
 
San Miguel on a similar project.
 

Lots contain 80 sq. meters of land with both

electricity and running water. 
Housing size varies corresponding

to purchase price. A typical two room house in Santa.Ana costs
 
about $1,600 dollars for 30 square meters. A less expensive

model of 20 sq. meters costs $1,000 dollars. Prices of homes

in the San Miguel project will run a little higher due to
 
inflation*.
 

While adequate shelter and sanitary facilities
 
are being provided, items such as smokless stoves o': solar water
 
heaters for washing clothes, dishes and body can be easily

incorporated into overall design at an affordable cost to all.
 

Manuel Antonio Cajias Lazo stated, at the
 
appropriate technology meeting that was given by CENAP and
 
ICAITI, that close supervision of cultural practices and habits

of the personnel you work with are important in the success of
 
any A.T. project. He supervised the construction of adobe homes in

Santa Ana and found few problems.. Results in San Miguel have been
 
less encouraging because of the different techniques used by the
builders in San Miguel. 
Small marble size holes are now beginning

to appear in the walls of these adobe buildings.
 

The FSDVM should be considered an interested

innovator in seeking out efficient methods of solving the large

housing problem that exist in El Salvador. Manuel Antonio Cafias
 
Lazo has attended various national seminars and is always looking

for new ideas that might be relevant to the program.
 

b) Technical Assistance
 

The Organization of American States maintains a
small fund which provides technical assistance in the form of
financial and to pay salaries and purchase resource material.
 

* These homes are made of brick 
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The Director of OAS Mr. Albino Roman y Vega stated
 
that the organization has an interest in the promotion of appropriate
 
technology but is not heavily involved at the moment. It was
 
stated that CENAP was receiving monetary support to build up
 
their information section and purchase learning resource material
 
for CENAP. Estimated expenditures are about $15,000 dollars.
 

3. Peace Corps
 

a) Washington, D.C.
 

There is a strong interest in the Central Office
 
of Peace Corps to promote and disserinate knowledge which is
 
appropriate to the target populace. The idea is not a new one but
 
is simply being rearranged to fit the times. During the Ford
 
administration Peace Corps personnel were specialized. They
 
performed technical services which required a special environment
 
of tools and facilities. The approach has changed..
 

Under the direction of Sam Brown who was appointed
 
by President Carter, the Peace Corps Volunteers are being brought
 
to foreign countries to perform duties which are closer to the land
 
dealing more with basic human needs rather than technical problems.
 
Consequently, Peace Corps recruiting policy has been revised to
 
capture a well rounded person who is willing to get involved with
 
the people. This is in contrast to two years ago where the main
 
objectives were to help the people but through office or laboratory
 
problem solving.
 

The result of this philosophy has its strong and
 
weak points. The effect is that Peace Corps is seeking to support.
 
programs that are A.T. orientated and is willing to do so in the
 
form of personnel assistance.
 

b) El Salvador
 

The Director of Peace Corps, El Salvador is
 
Leticia Diaz. She has taken a positive stance in favor of
 
appropriate technology and is willing to listen to potentially
 
viable projects.
 

Francisco Rodriguez is Program Manager of
 
Peace Corps, Agricultural Sector. He is currently considering
 
the placement of three Peace Corps Volunteers to be allocated to
 
CENTA, Engineering Department, to assist Francisco Garcia in
 
his field research.
 

Additional organizations interested in exploring
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the possibility )f obtaining volunteers for doing work in
 
appropriate technology are Gustavo Valle from CENAP and Reng
 
Toledo from CENCAP.
 

The Peace Corps represents a positive force
 
for the promotion of A.T. in El Salvador. Organizations soliciting
 
their services would be aware that they may qualify to receive
 
personnel but must provide program support for all volunteers
 
brought down to assist them.
 

4. World Bank
 

The loan officer of the World Bank, Mr. Faillace,

stated that a loan had recently been negotiated with El Salvador.
 
The title of the loan was "The Agricultural and Industrial Develop
ment Loan to El Salvador". He described the loan as being very
comprehensive and said that the vocational training section of the 
loan included funds that would be vllocated to both CENAP and CENCAP 
(both these agencies sponsor some A.T. oriented programs).
 

An investigation into the whereabouts of the loan
 
contact prove futile but some general information did turn up.

CENAP was to receive funding to relocate into one central building

with expanded office space. CENCAP was to receive funds for
 
construction of eight rural extension offices to be located at
 
various strategic points in the country and supplied with support
 
vehicles.
 

Additional information and exact expenditures going
 
to each organization were unobtainable.
 

5. German Mission
 

The Mission has two working sites; the Central Office
 
located in San Salvador and the field site located at Atiocoyo.

The group is doing a remarkable job in attempting to blend both
 
high and low power technologies under one roof.
 

Atiocoyo site is part of an (ISTA) Instituto Salva
dorefio de Transformaci6n Agraria project*. Some of the projects
 
currently being examined by the Mission are:
 

Feed.-Nill - A medium size mill is being prepared
for operation in Januaryl979. It will produce feed for the cattle 
farmers of the cooperative utilizing molasses, corn husks, cotton 

The Atiocoyo site has over 5,000
 
manzanas of land.
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seed, and other locally available material.
 

The equipment was purchased in Santa Ana and should
 
be 	able to produce enough feed to serve the internal consumption
 
of 	the cooperative. The estimated price of a 100 lb. bag of
 
feed will be between 5 and 6 dollars. (A detailed feasibility
 
study was done on the feedmill before construction. The report
 
is 	precise and would prove interesting to outside parties
 
interested in doing similar work. A copy is available at the
 
German Mission).
 

Grain Drying (Patio) - There is a section of the
 
project area dedicated to drying grain on concrete patios. The 
system uses a sliding roof which is moved on a small track to
 
cover the grain each night in case it rains. Problems - High
 
winds can destroy the roof and a large land area is required to
 
dry the grain are limiting factors of this system.
 

Grain Drying (Machine) - The cooperative dries the 
bulk to their grain by machine and sells it to IRA. The process
 
enables them to realize a better profit margin. The purchase of
 
two M-150 grain drying units from Santa Ana are planned . These 
units can dry about 3 tons an hour and have an estimated cost of
 
about $12,000 dollars each.
 

This is not a form of low cost technology but in the
 
case of Atiocoyo it may be appropriate to the large drying needs.
 

Railroad Spur - The cooperative had an old rail spur
 
reconstructed. The idea is proving to be quite economical due to
 
the poor road conditions which exist and the ability of the
 
railroad to provided front door service at bargain rates.
 
Utilization of the rail system is not always the most economical
 
way to transport goods in El Salvador but in this case it is
 
desirable.
 

Energy - The Atiocoyo site is still without 
electricity but this problem should be resolved by early 1979.
 
Before the dawn of ISTA the old hacienda apparently used a large
 
water wheel for the generation of its electrical requirements.
 
The wheel which is still visible and can be seen from the main 
road leading to the German Mission fiel4 office. The unit has 
literally gone to the pigs. It now stands in ruins with wires,
 
insulation, and metal rusting away. A former milk processinig"
 
plant was also run by the wheel*.
 

* 	 Interested parties searching for a large 
water wheel should inspect the one located 
at Atioceyo 
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Tube Well - The Mission dug a tube well to satisfy
the potable water needs of the populace. Two wells were dug at
 
a depth of 200 feet. 
Both wells contain the bacteria E. coli and
 
must to be chemically treated before drunk.
 

Animal Traction Implements - The Mission has a

small selection of animal drawn implements. One is the
tropiculture from France plus a few other odds and ends. 
When

questionning personnel about the efficacy of the implements,

everyone seemed to feel it 
wer 	excellent. Upon examination of the

different units which were stacked together one could see few
of the tools saw much field action. Also the pieces were not
recommended by several employees for initial land preparation. 'They.

preferred to use high horse-power tractors.
 

Small Tractors -
There are a few small horsepower
tractors situated on the site. 
Most of the people spoken to seem
 to feel that the tractors were adequate for a few light jobs but
 a poor replacement for the larger horse power units, 
Manfred
 
Graul, a German technician believes there greatest potential lies
in the cultivation of vegetable crops in the irrigated sections
 
of the cooperative.
 

A 14 horse power tractor from China was tried in
Atiocoyo but failed to meet the standards expected by.the people.
(For detailed picture of the German Mission's total approach to

the mechanization of Atiocoyo a request should be made for the
latest report just completed by the Mission in 1978 titled,
"The Mechanization of Atiocoyo"). 

Ultimately, the Atiocoyo project will probably
resolve most of it's problems with capital intensive equipment

because of the most availability of credit and pre-planned
 
reliability of machines.
 

6. 	Comisi6nEjecutiva Hidroelectrica del R-o
 
L (CEL)
 

All of the work performed at (CEL) represents high

power technology geared toward solving national energy needs.
following breakdown illustrates what direction Dr. Alberto Chi-

The
 

quillo Alas, Superintendent of Investigation of Special Projects

of CEL would like to pursue in the development of alternative
 
energy sources:
 

a) 	Demonstrate that the use of solar power is an
excellent source of energy in the drying of corn.
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; 

drying.) Estimated cost: $50,000 dollars.
 

(Research " ;eared for large industrial grain 

b) Utilizatiin of coffee pulp for the proluction of
 
methane gas. Erti-m.a.e-i cost: (0231,500 colones) 

) Re-utilizaticn of excess water from Ahuachapn 
geothernal plant for the gener.tion of electricity.

Estimated cost: (0362,900 colones) $144,000
 
dollars. 

Another subject discussed by Dr. A]!ierto Chig,,,illoAlas was utilization of wind power for municipal requirements.

Unfortuna:ely, preliminary studies indicate that only a couple of
 
test area.s, (Volc'n de Santa Ana and Apaneca) might prove

applicable to meet required wind velocity demands. 
 Coastal winds
 
were referred to as strong breezes with velocities of about 3 to
4 meters per second. Their potential is only suitable for small
 
farm operations.
 

The following page gives an illustrative breakdown 
on just where the budgetary allowance of CEL are being consumed.' 
Special zz'Lice should be given 
co the ruial sector listed. As
 
shown the* do not represent a major funding sector in relation to
 
CEL's tot:l budgeting program.
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IV Role of Various Private Enterprises and Organizations
 

Toward A.T. in El Salvador
 

A. Private Enterprises
 

1. R.C.Y. Asociados S.A. de C.V.
 

The report "Sistema de Aprovechamiento de 
Energia Solar para
 

el Hospital Regional de San Miguel", represents 
the only major work of
 

The promotion
 
an industrial application of solar energy in 

this country. 


of the project has met with some success and plans 
are now being negotiated
 

for construction of a smaller duplicate unit to 
be built in San Salvador's
 

new Military Hospital.
 

Ing. Rodrigo Guerra has installed a small water heating 
unit
 

in the Presidential Palace and is exploring the 
possibilities of building
 

The company is searching
water heating units for first class houses. 

They put together a folder on
 for different markets in solar energy. 


The results of
 
the energy consumption patterns of El Salvador in B.T.U. 


that study can be fund on the following page.
 

The market that R.G.Y. Asociados will be trying to entice 
is
 

Parties interested in examining the prospects of
 the Industrial Sector. 

major solar projects in El Salvador should visit this firm.
 

2. Saquiro, S.A. de C.V.
 

This company sells two small tractors which are imported from
 

The first model is a 12.5 horsea Japanese company named Kubota. 


powered Diesel engine which sells for about $4,000 dollars. The second
 

model is a 25 horse powered engine which sells for about 6,200 
dollars.
 

They are sold with a variety of attachments at extra cost. The small
 

discs which are designed to fit the larger tractor are manufactured 
in El
 

Salvador by Imacasa and sell for about $1,400 dollars. Average tractor
 

sales are in the neigborhood of 2 units 
per month.
 

Both tractors represent practical sources of entry into the
 

mechanized field but unfortunately not for 
the average small-scale
 
Neither of these units can
Salvadorean farmer who cultivates grains. 


generate enough power to initiate critical land preparation procedures
 

which are vital to production out-put at the beginning 
of each rainy.
 

season in heavy clay soils.
 

The potential role for the small tractor in El Salvador is
 

with those small-scale farmers who have access to irrigation and are
 

cultivating cash crops such as vegetables. Thq cultivation of vegetables
 

shows a greater return per ha.* and the utilization of irrigation soften
 

up the land enough to accomodate these lower horsepower 
tractors.
 

See next page for gross return per hectare in more detail.
* 



* BT x-102 (Trillion,-of*BTU)• 

ENERGY CONSUMPTION 

OF EL SALVADOR 

1977 

NOTE: Not including fire 
wood or sugar cane husks 

Transportation BIBLIOGRAPHY 

Oil 1. CEL, Memoria de Actividad'ip 

15.32 BTU 2. Ministerio'de Educaci6n 

55.8Z 3. Rodrigo Guerra y Guerra D 

4. Exxon-Volume Forecast. S.A. 
Industry to 1990 

Oil 

6.32 BTU 

23.1Z Energy. TOTAl ... 27.42 Trillion BTU 

Electric 
Domestic 

4.22 BTU 
Oil 

15.4Z 
1.56 BTU 

5. 7% 
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.AGRICULTURE IN EL SALVADOR - 1978 

(Value Listed at 1975 Prices) 

Gross Value of
 
Product 	 National Distribution in Total Production 


Thousands of Hectares in Million 


CORN .,: 230.0 $ 59.48 

BEANS 56.19.36 

RICE 15.0 9.76 

SORGHUM 132,5 •20.64. 

SUGAR CANE " 
REFINED SUGAR 40'0 40.28 

SUGAR CANE 
CRUDE SUGAR 853.68 

COFFEE " 206 9 ,201.6 . 

COTTON .87.4 . 85.24 

TABACCO .1.6 

KENAI? 

HENEQUEN 

.... 

. 

, 

' 

... I.0 

8.8 • .__.-_,_______" 

8.72-' 

VEGETABLES".4. 4.48 

TUBERS 2.3- - 2.16 

FRUIT
 
TREES 16.8 13.2 


Information was provided from the National Plan of El Salvador 
Todos 1978-1982."
 

Gross Value per
 
Hectare
 

$ 258.61 

345.71
 

.650.66
 

155.77
 

1,007.00
 

432.94
 

974.38
 

975.28
 

764.91
 

1,120.00
 

939.13
 

785.60
 

"Bienestar Para 

http:1,120.00
http:1,007.00
http:56.19.36
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3., Imacasa
 

Thiscompany orginally began manufacturing macheteb for "cam
pesinos and later expanded into manufacturing shovels, knives, and other
assorted hand implements. Situated in Santa Ana the firm is seeking to 
capture a share of the Central American Market and increase their product
 
line.
 

Imacasa has just begun building discs of various sizes for
both large and small tractors. Rey Roberto Morales, Head of the Agricul
tural Section believes the new product line being introduced is price

competitive and a high quality tool. 
Steel used to make the implements
is imported from Germany, Japan, and a little from United States.

Distributors are now being sought throughout Central America. The wholesale'price for an 18 piece disc that maintains an 18" inch diameter per

unit is about $2,500 dollars. The recommended retail price around
 
$3,000 dollars. 
Should the product line show success, plans to manufac
ture cultivators and plows for tractors will also be executed.
 

Imacasa participated in the industry fair held in San Salvador

in'November 1978 and was able to display their wares for public feedback.
One of the implements they had on display was the Policultor. This plow
was manufactured by Imacasa in 1973 for Dominique Rousseau. 
Future:
plans for this tool are uncertain but the exhibition does demonstrate an

.expanding interest in the small farmer.
 

, 
 The principle constraint facing companies such as Imacasa'is
lack of raw materials for in-country production. Mr. Morales stated
 
that everything manufactured at Imacasa is imported right down to the
plastic handles on the machetes. 
Only the labor is from El Salvador.
Anither factor to consider is governmental tax concessions on imported

farm machinery and an underdeveloped marketing system especially in the
 
case of the small farmer.
 

This company should be considered as an'interested collaborator

for the construction of simple A.T. oriented equipment in El Salvador.
 

4. La Casa Castro,S.A.
 

,This firm is one 'of the largest and most reputable companies in El
Salvador. It has been in business for many years serving the needs of

yarious partisan groups including the small farmer.
 

ing. Ricardo Armando Bustillo, Director of Technical Department'

statep that many farmers are interested in up-grading their agricultural
implements but often lack the knowledge of what exists on the market to

achieve their'goals. 
Nearly all the equipment sold at Casa Castro is
imported frot various countries around the world. 
The main suppliers
are: 
 United States, Brazil, Italy and England. When questioned: "Why
import?", Mr. Bustillo declared that the quality of equipment made in El
Salvador is inferior to the competition and price difference is lowo
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The following price break down will give the reader an idea of
 
average cost of small motors in El Salvador.*
 

PRICE UNITS SOLD 1977 PURPOSE
TYPE HORSEPOWER 


Diesel 10-150 $1,400-$16,000 200 Agro-Industrial
 

Electric 1/3-5.0 mono phase 40 400 30 Agr.
 
30 Milling
 

200 Building
 

(lifting
 
water)
 

Electric 5-30 200 11,000 15 Irrigation
 

Diesel 10-150 1,400 16,000 40 Irrigation
 

This company use to distribute windmills to small farmers
 
located on the coastal regions but no longer keeps them in stock. The
 
last unit sold by them was over sixteen years ago. It was purchased from
 
Mill Mfg. Company, Beatrice, Nebraska, United States. The reason cited
 
for the decline in sales was that the regions where the windmills show
 
the greatest adaptability also represent the highest proportion of
 
people who have access to electricity.
 

Other smaller companies mentioned were Sarti and Biollo from
 
-San Salvador and San Miguel. They manufacture milling units of 2 HP and
 
3 HP $550 and $700 dollars each. The quality of equipment is acceptable
 
and popular among some small farmers.
 

Mr. Bustillo believes El Salvador's inability to compete with
 
foreign products stems partly from an underdeveloped marketing system,
 
high cost of raw materials and an insufficient number of technically
 
skilled and experienced personnel. Rectification of this situation will
 
.L:ke time and many companies like Casa Castro do not like to gamble on
 
distributing untested quality equipment.to their customers.
 

5. Maquinaria Agrfcola
 

.This company specializes in small scale equipment for the
 
rural farmer. Located across the street from a large bus terminal which
handles a great deal of traffic going to the western end of the country
 
they are well situated to reach that portion of the rural population
 
thatvisit San Salvador by bus..
 

'All the tools sold by Maquinaria Agrfcola are imported.from
 
Mexico, Brazil and Guatemala. The price range differs on the type and
 
size implement you buy. The following list represents some of the
 
products sold.
 

k Figures were given as estimates from Ricardo Armando Bustillo from
 
Casa Castro. S.A.
 

http:equipment.to
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a) 	Coffee Sheller (Pulperos de Cafe) manual, $330 dollars
 
with production capacity of 700 to 800 pounds per hour.
 

b) 	 Silage Cutter (Desgranadoras de Ma~z) manual, $300 dollars
 
with -productioncapacity of 700 to 100 pounds per hour.
 

C) 	 C6rn Sheller (Desgranadoras de Mafz) manual, $300 dollars
 
with production capacity of 700 to 1000 pounds per hour.
 

d) 
Hand 	Pump (Bomba de Agua) manual, $100 dollars with
 
lifting capacity of 10 galons per hour.
 

e) 	 Feed Concentrate Mixers (Mezcladoras) $150 dollars plus

sTrill motor which must be purchased separattely, Production
 
Capacity is about 500 pounds per hour.
 

While all the products listed above are imported from foreign

countries they are durable and easy to repair. 
In most cases no special

parts need to be imported and local repair could be performed. Future
 
plans of Maquinaria Agr~cola are to open a branch office in San Miguel

to help attract more business from the eastern section of the country.

Even though this company sells primarily to the low income farmers their

marketing system is not aggressive. Poor rural residents do not like to
 
venture into large cities because of the different environment and high

cost. Therefore, they never receive exposure to tools that might improve

the efficiency of their farm operation. Ultimately, weak product distri
bution has hindered sales as much as low purchasing power of many small
scale landowners.
 

6. 	 Avelar Hnos., S.A. de C.V. 

This Company is located in San Salvador and imports most of
its small machinery from a Brazilian Company named Fortuna. 
 Some 	of the

products they handle are: 
 corn huskers that are run by motor or tractor;
 
wagon frames that are pulled by tractor; small animal traction plows and
 
.cultivators; easy-to-install water tanks for cattle and windmills.
 

This 	distributor is the only one I 
was able to locate that is
still actively trying to sell windmills. The advertised lifting potential

is 1,200 to 4,00 liters per hour at a depth up to 90 meters. Cost
 
including installation will run $2,000 dollars and up.
 

Mr. Eduardo Montes Dania states that the sales market for the
 
windmill in El Salvador has been very poor compared to Guatemala where
 
the same product is selling well along the coast. 
Upon 	closer examination
 
we find that many of the coastal regions of Guatemala are still without
 
electrical power and therefor searching for a power source.
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Avelar Hnos., S.A. de C.V.; ?!.quinaria Agricola Snlvadorea 
and Resortesa* all have a fuill line of equipment which could conceivably 
improve the efficiency and profitability of the small farmer. Whbat they
 
are lacking viable promotion vehicles to penetrate the rural wall.
 

The beverage companies have established a penetrating distribu
tion system. Sales of soda or beers can be found even in the most
 
remote portions of the country. Problems facing an entrepreneur in El
 
Salvador can overcome but grass root exposure and availability of the
 
product must be achieved to effectively sell to low-income rural residents.
 

B. Private Organizitions
 

1. Asociaci6rn de Energfa Solar de El Salvador AESES
 

The organi :ation is composed of a variety of professional and
 
non-professional men;',ers who meet periodically to discuss the role of 
solar energy in El Salvador. Group meetings are usually held at the 
Asociaci6n Salvadore~a de Ingenieros y Arquitectos (ASIA) every other 
Thursday. Membership is placed at about 50 but not everyone is active
 
in the association.
 

Ethelvina Hurillo de Escobar is Director of the AsEociation. A
 
copy of one of the association's projects can be found in Annex H. It is
 
being performed in conjunction with Dr. Rafael Baquero Parra from the
 
"Universidad Aut6noma Puebla, Mexico." The amount of progress achieved
 
in relation to this plan has been little due to budgetary limitations.
 

Additional difficulties encountered by the group is the location
 
of adequate material, Ethelvina Murillo de Escobar claims that lack of
 
funding to purchase information and project material has greatly hampered
 
the group effort. Some of the more prominent members of the association
 
included; Mr. Ricardo A. Navarro from UCA; Dr. Alberto Chiquillo from
 
CEL; Rodrigo E. Guerra y Guerra, from R.G.Y. Asociados S.A. de C.V. and
 
Julio Rodriguez Barrera from UCA.
 

It appears that interest in solar energy association swings
 
like a pendulum. Dr. Alberto Chiquillo stated that he was a member but
 
has not gone to a meeting in months. Unless the organization can start
 
generating some solid, visable projects, interest will most likely continue
 
to fall. Perhaps, the Appropriate Technology Symposium might serve as an
 
excellent springboard in generating additional momentum for the group.
 

AESES should be considered as a fomenter in the promotion of
 
both high and low cost solar technology in El Salvador.
 

*Resortesa is a company that is located in San Salvador and distributes
 

tools for the small scale farmer.
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2. 	Technoserve, Inc
 

This non-profit Tnternational Origanization provides selective
 
technical consultation to various groups or cooperatives operating in El
 
Salvador. The Director is Enrique Cristi and has a crew of about ten
 
professional performing various tasks.
 

One of the more successful programs stimulated by Technoserve
 
is a feed mill they initiated at a cooperative in Sensuntepeque. This
 
mill can produce about two tons of bagged feed a day using locally

available materials for a profit to the cooperative and saving to the
 
buyer.
 

Donald 0. Kieether is an Agrictiltural Engineer from International
 
Rice Research Institute in the Philippines. He has visited Technoserve
 
Inc. three consecutive years in an effort to provide technical assistance
 
and disserination of agricultural implements design by IRRI. The
 
results of this collaboration has been the purchase of one rice thrasher
 
from IRRI in the Philippines and operational difficulties in performance
 
of the unit.
 

Due to vegetative difference between highland rice in El
 
Salvador and lowland rice planted in the Philippines the maximum efficiency

of the IRRI rice thrasher may never be realized. This unit can be
 
viewed at Nueva Concepci6n at the Cooperative Acasycal. Technoserve is
 
A.T. orientated but tends to be very particular about the organizations
 
it assists.
 

3. 	 Instituto Interamericano de Ciencias Agr~colas de la OEA
 
(IICA)
 

Preliminary questioning of the local branch Director in El
 
Salvador, Mr. Flavio Lazo, indicate that this organization is not directly

involved in any appropriate technology operations. The type of information
 
IICA has available is slanted toward socio-economic data of the small
 
farmer and the environment he lives in. A project being advocated by

IICA, El Salvador is to try and increase the use of legumes especially

in the eastern part of the country. Candul is being recommended to
 
CENTA by IICA technician in hopes of rebuilding the soil.
 

IICA has performed some projects for various institutes in El
 
Salvador. They should be considered for work designated to register

impact of agriculturally oriented programs dealing with appropriate
 
technology.
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4. 	 Institito Centroamericano de Investigaciones y Tecnolo
gfa (ICAITI)
 

Background: ICAITI was founded in 1955 to provide technological
 
services to the five Central American Republics, It is located in
 
Guatemala and is operating in facilities donated and maintained by the
 
Guatemalan Government since 1957.
 

ICAITI is divided into eight departments. They are as followed:
 

a) 	 Applied Research
 
b) 	 Technical Industrial Services
 
c) 	 Standards
 
d) 	 Applied Geology
 
e) 	Analysis
 
f) 	 Science and Technology (PTT)
 
g) 	 Documentation and Information
 
h) 	 Technical Publications
 

Organizational Facilities: The institution consist of .6485
 
square meters of land where a staff of 135 people are employed. This
 
number includes 64 professionals.
 

Working Facilities of ICAITI are:
 

a) 	 An Organic Chemistry Laboratory
 
b) 	 An Inorganic Chemistry Laboratory
 
c) 	 A Leather Technology Laboratory
 
d) 	 A Laboratory and pulps and paper pilot plant
 
e) 	 A Laboratory and textile pilot plant
 
f) 	 A Food Technological Laboratory
 
g) 	 An Industrial MicrobiologyLaboratory
 
h) 	 A Special Analysis Laboratory equipped with an atomic
 

absorption spectrophometer a mass spectrophometer and
 
various gas chromoscopes.
 

* ICAITI Definition of Small and Medium Firms: 

Small Firms:. 30 or less employees
 

assets $200,000 dollars
 

Medium Firms: 30 to 99 employees
 

assets $200,000 - $999,999 dollars 

*Definition can be found in ROCAP project paper #596-0066 titled, Transfer
 

of Technology, Oct. 1978
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The suggested employee/capital ratio is indicative of a capital

intensive system beyond the scope of appropriate technology given in
 
this paper. 
While ICAITI definition does allow Tranueverability, shifts
 
from high to low power technology can be complex.
 

Future Plans: 
 They intend to hire two additional field
representatives for Honduras and Nicaragua (currently there are only

three for the five Central American Countries).
 

Develop a businesslike strategy in order to transform the PTT

division of ICAITI into a fund raising sector. 
Estimated total income
 
to reach $35,000 dollars per month.
 

ICAITI in El Salvador: 
 The field agent is Jaime Gonzalez.
 
Every month he spends three weeks in El Salvador* and one week in Ni
caragua. 
Recent activitiy in El Salvador includes a furniture specialist

who performed a general assistance contract for $6,000 dollars. 
There
 
are plans being made to give a seminar to rural farmers on simple milk
 
processing techniques in conjunction with CENCAP and CENAP in early
 
1979.
 

Elias C. Hill was brought down to help direct a national

appropriate technology seminars* in November of 1978 with CENAP. 
He
 
stated that ICAITI has six full time employees working in conjuction

with the entire spectrum of specialized laboratories and personnel for
 
the promotion of A.T. in Central America.
 

Conclusion: ICAITI laboratory facilities and specialized

approaches to problem solving indicate that they are a capital intensive
 
organization attempting to provide technical services throughout Central
 
America. 
There appears to be an interest in developing a section of the
 
organization for A.T. oriented projects but this would be incongruent

with self-sufficiency goals unless outside funding was incorporated to
 
help defer cost to the small-scale benefactor. AID should consider
 
ICAITI as a possible training vehicle for national field agents who

would disseminate the knowledge to needy backward linkages.
 

5. Asociaci6n Salvadorefa de Industriales (ASI)
 

Dr. Victor Manuel Cuellar Ortiz is the Technical Director of
 
the organization. The objectives of ASI are:
 

* He is provided with office space by Asociaci6n Salvadoreia de Industria
lea
 

**See Annex I for list of names and organizations that participated in
 
the seminar.
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a) 	 Foment and protect the industrial production of El Sal

vador.
 

b) 	 Protect the interest of industry of El Salvador in
 

general by particularly the interest of its members.
 

Attempt to improve the quality of goods manufactured in
c) 


El Salvador.
 

d) Foment and establish new industries for El Salvador..
 

Cooperate with industry to help facilitate development
e) 

of exportation of manufactured goods.
 

f) 	 Participate in National and International exhibitions
 

to increase knowledge of Salvadoran goods.
 

g) 	 Collaborate with Industrial Training Centers to help
 

promote a stable population of skilled labor that will
 

be the future workers of different industries.
 

The members who participate in this organization are some of
 

the largest and best organized companies in this country. They are not
 

involved in any A.T. oriented projects and are intercsted in capital
 

intensive systems that could improve their production and quality of
 

good. They have solicited the service of ICAITI but only on a few oc

casions due to the high fees charged for personnel consultation. The
 

organization preferred by many members was the one located in Washington,
 

D.C. which consisted of retired businessman who come down for short
 

consultation.
 

ASI is a functionally efficient organization which is interested
 

primarily in high powered technology. They should not be considered an
 

appropriate organization for the promotion of light technology projects.
 



ANNEX I 



0 41 IML:UOM 

m ,,.3 oa IT_ goaluc 

Offie of Reprsnati~ve .Clarene"DLog. 

DEFINITION OF, )GHT cAPI TAL I E SCHN(O(.ry 

"Although a nuinb-r of amendments3 bedinto"law 

requ i,' n g emphasis, on. "Light capital tchnolo re, n, aid:- 
programs, therl.is still a e 4.great'd -aI of 'con fu'sion over hat'the-
term "light capital t~echnoog" ceans, ' ' 

-Light capital technology should not he rega-e as primitive,
"low," "unsophisticated," or' " bs).o Iet e" technologY.
Rather it is t(-chnology C-C011d.om~cl of capital-. Produini1g_
a light caid.tal technology that work:s, is c 1uurally'- < 
congenial, and .3s econoinic can' ri-ouire .Ingonious-db-sign .;]'
and careful field testing. 

-Light capital t~echnology shoul]d net'-be regarded a-s synonymou311"lswith inefficiency or highcost' On the contr97ry,8Jfdone. 

appropriately, .it should repib.esent the .feast-cost solui.on
by combining factorsscarcities; economizingof productionon capital a CCOr- W-herever capital ;,,~reative 'g'-t'6- their 

'is scarce and expensive anndasabosr abundant anptl:chcap.-nrgna 

-Labor intensiveness is aan careful.~ib'finl ecessary condition by.whachto defineto.sliing ' .I 
light capital te 1nology,, but it is not asuf fcient* 

" "ogies condi'tion, since even primitive"are I abet intensive.', or la]bor" wa-i%-1g-Ure"hnol- ::' 

-Light capital. s not defned by div eg thedtotal costp of ai, 
project -by some -total of bc-nefciriies,l I specially whereIc nit.is to Ilec I didifficult dcentify. r niosis scarc and emnav n lbrabnan n cep 
measure theirindvidual bonefits. Onth c .ned'yf-La b intenser.s isagn3'ess-,,ar cnditio,,Cn by rsthipech o le mogiesarelabor itensivesall amount of.cap it ld nvestment e wor - iost thioreaive apreferably nby Smaii pn cthtal,'rcaecptl 

by •small entrepreneur. ... .. ::, :<'?':..::: : 

. ..A :useful ,appromaioof.Iih',ccpt: 
project. 'by oetolofbeiCidis seial hr 
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$100, but many others can be found that will le much ch,.'p,,r 
-- a one shot seeder iii Honduras for $20; a family gi ,an 
storage bin in E1 Salvador for less than $60. Any t-ost 
appreciably larger than $100 per wor,er tends to soak up 
so much capital in helping a relatively small nunber that 
no capital would be left to help the great majority. Even 
a cost of $100 per worker would mean that $100:billion 
would be required to finance the employment anid increased 
production of the world's one billion working poor - a 
far larger sum of money than would he available for econoiic 
development even over a number of years. Therefore, any 
standard on an order of magnitude grjuater than $100 per 
vwor.er deprives us of any hope of ,.,ching a signif.icant 
proportion of the world's poor. 

Of course, if a technology cost.ing in the thousands 
of dollars per worRer--such as a wheat thresher I saw in 
El Salvador--should turn out to be spectacularly productive 
it should be given consideration, but the burden of proof 
should be against any technology requiring such an infus;ion 
of capital, if for no other rea--on Lhan because too much 
capital used .in one place is goijig to mean less capita.
at another place. Even at $100 or less, most of the cost 
of economic development will have to be borne by finding 
ways for poor countries to 'produce their own capital from 
their own rcserves of underul:.ilized ]i-Tor time or by finding 
ways of accumulating money savings l]i:oigh cooperative 
sav.ings and ]ending institutions. 

-Light capital techmnology.does not nevcss.arily inean the displace
ment-of large scale infrastructure projects. Light capital 
technologies can be developed in the rural areas or in
serted into the interstices of urban sr-ctors of poor 
countries simultaneously with capital-intdnsive infra
structural development, especially if the latter ai'e d(,si.gn 
to complement the light capital development (c.g.,irrira
tion'and rural roads), but so much attention has been giw.n 
to infrastructural projects,. that it would _;eem possible, 
for' a while at least,..to-shift the emrohbsis to ]alht c:3,ital 
technology. 

LONG A1.ENDMENTS IN THE FIELD OF LIGHT CAPITAL TECHNOLOGY" 

DATE ENACTED 	 AMENDM ENT 

May 31," 1976 	 Anenrmermt to the Inter-American Development 
Bank Authori zaa.ion Act requiring the U.S. 
ExecutiVe DW.ector to propose that light 
capital technologies 	 "be accepted as major 
facets of the Bank's development strategy." 
(PL 94-302)
 

http:d(,si.gn


F 'bruary 15, 1918 
)'age I 

DATE ENACTED' 

August 1?, 1977 


October 3,,,1977 


3u1y' 26, 1977 

AMENDMENT 

Amnendment req'uiring that'the U.S. place. 
"important" emphasis on light capital 
technologies in preparing for and partici
pating in the u.Ni... Conference on Science
 
and Technology. (PL 95-105).
 

Amendment to the International Financial
 
institutions Authorization Act Requiring
 
the U.S. to "promote the development and
 
and,utilization 'f light capital tech
nologies" through the international fi
nancial inst.itutions. (PL 95-118)
 

Amendment to the Interior and Related
 
Agencies Appropriation Act for FY 1978
 
providing $3 million for ERDlA ( Energy.
Research and Development Administration;
 
now a part of the Department of Energy)
 
program in light capital or appropriate
 
energy technologies. This program Js for
 
domestic U.S. projects but. should develop 
some technologies that will be applicable 
to. aeveloping countries.. (PL 95-74) 
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lhe Guatemalan" Basic Village Educa. 
tTin Project (Ed. note: see DCR issue 22) 
has shown that careful programrm'ng can 
win the attention of a large rural'aduience 
and foster changes in 'agricultural prac. 
tlces as well. By providing accurate 
agricultural information precisely tuned to 
the timing 01 the crop cycle, the BVE pro. 
grammars maximize the chance that the 
farmers will try the practices recoin-
me-ided. The audiences are organized in 
part of the project, but high learning gains 
and high levels of innovateqn adoption 
have also typified some of the open au-
diences. 

The first three cases demonstrate' that 
radio can be used to promote good health, 

.sound nutrition, and agricultural produc-
. tivily. They show too that radio attracts a 
wide audience and gets messages across 
even to an unorganized audience. Two of 
the cases show that it can affect behavior 
changes as well. Since all thcse'changes 
have been wrought at low cost, this evi. 
dence suggests that most countries could 
use radio as a national resource to pursue 
Important development goals. 

Thp last example, that of a radio cam. 
paign, reveals another oir'ension of 
radio's potential and shows tha: broadr,ast 
does Indeed mean broad cast. The Tanza-
ian campaign, Man Is Health, mobilized 
over 2,000,000 adults in 1973, and its suc-
Coss testifies to radio's potential for_ 
reaching large audiences. Campaign 

-costs in Tanzania have been modest an 
c"uld be relatively low elsewhere, though 
the careful planning and conlrol critical to 
the success of this campaign may be 
difficult to achieve in some countries, 

,tyslemalic review shows that radio's 
potential in devafopment communication 

UIs ng Ra [o.For-glasroo~j j-ist~ctoR 
Iassr.oor,!_nstr.uction_. 
In 1973 the fDevelopment Services 

Bureau of USAID initiated an experimen-
talproject to to- the feasibility of provid. 
Ing direct instruction in mathematics to 
children In prir',ary-school classrooms by 
radio. Most prior applications used radio 
lessons as an auxiliary to mainline teach-
Ing, to provide enrichment or supplemen-
tary practice. What USAID wanted to 
know was ivhether the medium could be 
used to cairry the full burden of Instruc-
lion and whether such a use could in. 
prove the achievement levels of students 

at a cost developing countries could bear. 
The Radio Math Project, which is run in 
collaboration with Nicaragua's Ministry of 
Public Education, is nearing the end of its 
research phase and the results have pro-
vided an answer to LISAID's question. 

Since the project's goal is to improve, 
the quality of mathematics instruction.... 
evaluations have focused on achievement, 
test scores. The results - which can be 
generalized because both radio classes 
and control classes were selected at ran-
dom-show that in Grades 1,2. and 3, stu-
dents studying by radio reach significantly 
higher achievement levels than do stu-
dents in liaditional classrooms For exam. 
pie, the mean post-test score for radio stu-
dents in grade 1 was 55, compared with 34 
for control students. Two groups of sec-
ond-grade radio students were studied. 
those who had used the Radio Math Pro-
gram for one year and those whn had used 
it for two (in first and in second grade). 
The mean post.test scores were 742 for 
control students, 78.6 for students with 
one year of radio classes. 85 6 for students 
with two years of radio classes. A similar 
proqrcssion was found for Grade 3: mean 
test scores for control, one.year, and two. 
year groups were, respectively. 56.0,67.4, 
and 73.0. 

cast portions of the lessons, stress fallsonctive learner participation; an a,Oage of 

five student responses per minute is 
elicited during the radio broadcast. These 
responses may be oral, written, or physi. 
cal. Mathematical concepts, arithmetic 
skills, and problem.solving abilities are all 
taught in a direct, down-to-earth style that 
rhildren can understand and appreciate 
Lecturing and the use of technical 
vocabulary are held to a minimum, and 
songs, jokes, riddles, stories, and games 
are interspersed among the mathematical 
segments. The quick pace of the broad. 
cast, the keen interest of the children, and 
the careful sequential development of 

mathematical concepts and skills have 
prompted some to characterize the pro. 
grams as a cross between Sesame Street 
and programmed instruction. 

A program that both captivates Its au
dience and effectively teaches a subject
 
as difficult as mathematics does not come
 
about by chance. 1.tim
al be developed ac
cording to a wel-thought-out system of
 
program design - the essence ofwhich is
 
feedback. Although a detailed annual plan
 
Is elaborated before the lessons are writ.
 
ten, this plan is altered throughout the
 
year in conformance with performance 
data culled from classroom observations 
and weekly tests. Evaluation is an integral 
part of production, and lessons reflect the 
implications of observational and test data 
from previously broadcast lessons. 

Designing and adminimtering tests and 

observing scattered rural classes on a 
daily basis require a large staff. Conse
quently. the curriculum development 
process is quite expensive. However. pro. 
ducliorn outlays represent a one.time cost 
(taped programs are usable for years), and 
a great effort has been made to keep long. 
term operaling costs down. No textbooks 
are required; each child has a small, inex
pensive notebook, in addition to which 
secds, bottle tops. and stones - free and 

How were these positive results abundint materials all - are used. The 
achieved? One key is assuming complete teacher's guide, like the taped programs, 
responsibility for all mathematics instruc- is reusable. In addition radio receivers are 
tion of 'the 'childrerl taking the radio -farel Itessons tot aifferent graues are.
lessons. The project staff puts together broadcast at different times, so a com. 
the daily lessons (each of which hiss two munal radio receiver can be passed from 
parts - a half.hour radio broadcast plus a. one classroom to the next during a musl
set of post-broadcast activities) that the 
children use In the schools during their 
regular malhematics periods. The teacher 
supervises the class during the broadcast 

Is for the most part untapped. Political, in- lesson and also conducts supplementary 
'Irastructural. and some ledhnological con-
ifrainl upon its use cannot be ignored, 
but neither can its enormous prumise. 

a Doan T.Jamison, Development Econom-
Ic 'Deparlment of the World Bank, and 
Emile G. McAnany, Stanford University's 
Institute for Communication Research 

(This article isbased upon research sup. 
podtd by the World Bank and published 
in Radio for Edurcalion and Development.t 
1978. by Sage Public-fions, ,lnc., of 
Beverly Hills and Landon. Views ax-
Pressed are ftlse o ,he rufhors and not 

activities during the remainder of the 
mathematics period; these activities are 
based on suggestions provided in a 
teacher's guide prepared and distributed 
by the project staff, 

The content of the lessons Is taken from ' 

the official' syllabus of the Nicaraguan 
Ministry of Public Education, the same 
syllabus Ithat guides the activities 0l 
teachers In tradilional classrooms. Thus, 
despite the pedagogical differences be. 
tween the traditional style of inslruction 
and the radio.based instruction, lesson 
content Is essentially the same and the 
focus differs only slightly. 

cal interlude provided specifically for this 
purpose). In shot, the high initial cost of 
curriculum development may be spread 
over hundreds of thousands of students to 
keep yearly operating costs tow. 
. By paying careful attention to econom-
Ics. as well as to educational and human 
considerations. the staff of the Radio Math 
Project has brought Nicaraguan children 
an educational system that is both of the 
highest quality and well within the budge
tary reach of the poorest of countries. The 
success of the program can be attributed 
to the style of lesson and to the care with 
which curriculum .material and instruc. 
tional dialogus is developed - Ingre. 
dients that can be transferred to other 
countries and to other subject matters. 
a BarbaraSearle. Institute for Math'enral 
cal Studies In the Social Sciences, Stm 
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",otal dependency on ocnventlenal fuels especially
in rural areas is lil.eJI to beocriu, if nt already, a serius 
ha',dicap fcr thiso pers '.v.*br " nst r61y u thoi -:r.a.1'ent 
hiewh css ,:f Losil, fuels :r the d3sasor.ius Pc.ic.er,,oo .f.
. rest... . . ve, by jrd'dilci,, nto .frr.1 lca_, re . 
a.u-roos i.t Is 1:; sJ - tc .e vart.ally reed £r-.; these o::ter
rial sr-rces .... ,ceao.. I. e.pens.ive fuel Gl.rcrli as. 

Craig J. "arriner 
Peace Crrp Volunteer 
Febuarl, 1978 

This state!imt was V0ritten in c'.nclusiii t. a. initialrc.-rt c ..cerin ..y e iexper.ntL "as -here inwith 1'ethane 
El Jalvad-r. At the ti'e this article was written I bad iiot 
reccived sufJicicnL res'ilts to judge ,whetherthe prductirn 
,.f :cr ," fro!i local res:-urces c:,uld ho achieved. As -f this 
lriteing, the ,rccipicat ,f my. xperi.ent is renl.ziiig a 30 ilp
relio ..,uf .rircx'.-d C'".,.id5 ture ahile ",.-tai. g Imicf.its of 
roater than 2 bm.rs i-4C.*kIn ti,';e ad varialble h:oirs r'1f l3ght
-..1t*': ,ave C,1ch resi2ts ber:n achicved? Simply by utl.izing 

the. -Iua:nc Waostes -f 1 :"at'are c'w: and a s;'str.n of airt!7ht 
cf,"tainers refXcrreo t-. as ''etlane Digesters." 

., Yethaue dilestion is a precess in .7hich fresh cmadumg, .. 
Or any other anrnal feces (horses, pigs, p.ultry, carels or 
yaks), is first diluted-with water and fermented by the bac
terbium "nethanogenes. This action results in the prcaunticn
cf !0, :.f its pitential gas within a period cf fcurwveeks. 
After'initial pr'.ducti ,i, the gas leaves the' di,,ester througha sy:ste of tW.'cs a',, c:itmnes entc a deteriind montaincr 
'.r. the -rrp, se :4' st,.ra:,e. FroM these st-rage tanks the as 

can be fed directly i-,t , stoves, refrigerators, la'ps, enines 
er any such apfl1iance or utility that is capable of.using
natural geas. 

The: results I have ortained have bocn greater tha' I had 

rriij;Iallj jo-cted. From thu daily use cif approxiately 10 
pounds PLlfresh Q.vw manure, ve are realizing the. not results 
et, nearly 18 Ft.. of gas per da a mnmsnietines greater due 

Ua1trns ef the surroun.3in*i temprat'ires'. (Ithuld be,
iv teret'mt the. average adul.,e!i can prouce, mret 

e 7 ntoranan:i .part'"": 'o'-tha 
TI.,, . .;;,{: : >,:, :':.,:r ;<:' : , .,4:3, 

. 

. 
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-
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c,'s ro: this pr,'joct are not ccn.inod, the manure nu.nt be
;athered daily fro.., the fields. Thtfr.re, only the portinn notin contact with the Lre'und can be iised, as incrginic material 
such as stones and dirt do not digest within the unit and

eventually cause fumctional difficulties). From the. point

of production, the daily gas'is stored in 
a simple system of

large truck innertules connected with adjoining "T' valves.
 
Fromi these tubes the gas rims directly through a line into

the kitchen. Here we have converted a typical "tropigas"
 
propa,,e stove fzr the use of ;methrne. The end result is a
3 burner st.ve burning at an efficiency level equal to that of 
propane or butane. The flame remains Stable and blue through
out the duration of use. 

*A second benefit of methane is a system of lightinp produced by a "Coleman" type kerosene lamp connected to the methane
 
stcrrae tanks. 
 These la.ips provide a continous source of ill=nination for the hotisehola. The light, although not as bright as
 
that of an electric liphtbulb, is sufficient for the simple needs 
of the farmer but can be improved by either drying the gas

through sawdust, or enriching the gas by passinr it first through

an airtight cr.ntainer containing some form of vo'lital liquid,

like kerosene. 
In this manner the methane produces a hi-her
 
intensity litdit nearly equal to that cf electricty.
 

The third major benefit from this "homestead" type digester
is the residual effluent that is prtiduced after the anaerobic 
process is completed. This effluent, in the form of liquid fer
tilizer, has often been said to be the profit margin of methane
digestion. Although this project is producing only 3.5 gallons
of effluent daily, it has been sufficient to obtain remarkable
 
results. Periodically this effluent-was spread over a controlled
 
area of 8 rows of maturing corn, and tended by the farm,er uder

normal growiig procedures. The results of this experiment were
 
a Jarger and more healthgstouk of corn in comparison to these

surrounding areas that lad not been "fed" with 
 the metherie 
residual. Similiar results "werc experienced with cucumbers, 
.tonatoes and several orange trees, all of which presented a
substantial increase in productitn and quality of the product.
 

After nearly 6 months of developing this project, many

cultural-as well as physical changes have come about. 
When I
 
set cut to dc this project my crig-inal goals were to provide an

adequate fuel for cooking, apart from the conventional sources
 
fcund here in Latin America, i.e. firewtood. Through the process

of methane I was searching for a wiay to rffcr the people an

alternative to smcke filled homes, intense eye-irrataticn, aid
1ir=anitary cocking .,ethcds. In h.pes ef aliviating the burden 

http:Thtfr.re


:f rften futile hrurs of wood collcctien due tc rapid deforest
atirn, imy drive has oa! lea me tc fulfill i'ot cnly these ceals 
but other less cbvic'us enes such as a simple cast frec ietnod of 
hoie lbtng as well as an endless supply cf valuable fertiliz
ers. Apart from the physical advantages of methane dig.estion, 
this experi-:ent has presented to the people the pcsoi1il.ty for 
utilizing other sources of alternative energy. Th'ough this 
project I have introduced, as well, a sifrple lc' cost method of
 
water heatinr by direct use of the sun. Not only are we usirng 
the bec-fr.,-ts of this sohn r ,ater heater to assist in nethax:e 
productirn, but such advantages as .bathir.g and the washing of 
clrthcs and dishes have been achieved through this secondary 
project. 

Upon arrival to Las Chinhmas, the majcrity of the commuity 
lc-]..ed upon n e as a "tonto" cr a "hobo" as I went about m~y day 
ce.].ectingimianure twid depositing it ii-to wir so:.iouhat strange 
l r.k.i di,:estor. 'Today those aaie people look upon this project 
as an altcrnaitive to that increasingly scarce com::,.dity, firewocd. 
I do not feel that i'ethane dig-estion is the ultirnate key to the 
w.-rld's fast apj'rcaching enc-rgy shortae. Howev.er, by opening 
our eyes to the things around us, and by realizing that Fature 
has prwvded us writh those "keys ' to minNi:1ze our dependency 
witb frssil fuels, :.aybe we as human Ileins cat! survive yet a
little lrrger, still t cnjiy the bcaity f te setting su 

I:I tle t,:-de]rs "fnatre ar-ird .is. 

http:Howev.er
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ANNEX 0
 
JUSTIFICATIONS 

Simetn Calas", conscious 	of the fundamental role p ayed by Engineering In theThe "Lniversilad Centroamierleana Ju.t 
to sponsor the Second International Symposium of Engineering.SocEio-Icnomle development of a country, has resolved 

to be held at the University from the 191h. to the 23rd. of February 1973. 

need for a profound analysis of the technical andThe 3c1sio' to organize this event has evolved from a slrongly felt 
social problems lavolved in the application of technology in underdeveloped countriles. For this reason the central theme 
of the Second International Symposium of Engineering has been designated: 

TECHNOLOGY APPROPRIATE TO UNDERDEVELOPED. COUNTRIES. 

OBJECTIVES 
1) To study the technical aspects related to tcchnology utilization In underdcvelope4 countries. 

created In deAcloped countries, yet are usable in u -
2) 	 To promote the use of those technologies which hIve ' ,been I co.i e ' l' ... a-been c 

derdeveloped areas. 

1) To promote the formation oia native technology appropriate to the soclo-economiJ conditions of underdeveloped 
countries. "" i " 

problems arising from t I application of technologies4) To look for solutions 	to technical, ecologicalf ifid.social 
appropriate to developed 	cuntries, without critica, judgement, to underdeveloped res. 

economic, sohl, volitlca and pscological barriers to research on. encouragement of, 
5) 	 To analize the technical,
 

ind ytilization of. labor Intensive technology. Ps,"."" k
 

PAPERS REQUESTED:. 'ea "latos"f aiv'o ra"
 
on any technical or saclal..pro .em ta to posibletrans-
Thp Symposium ielcomes papers '.:,..
.	 areas. Some possible a'ear 'are.ferred technologies. in underdeveloped 

ANITARY TECHNOLOGY.ONVENTIONAL AND NON CONVENTIONAL. SOURCES OF ENERGY. 

POLLUTION.
COLLECTION PRESERVATION AND SUPPLY 0F WATER 

TECHNOLOGY DEVELOED IN AND FOR UNDERDEVELOPED AREAS. TRANSFER OF TECHNOLOGY. 
COMPUTER APPLICATIONS.MAN-TECliNOLOGY INTERACTIONS. 

ENVIRONMENT - TECIiUOLOGY INTERACTIONS. FOOD TECHNOLOGY,.... 
SOCIAL AND ETHICAL ASPECTS OF ENGINEERING INDUSTRIAL TECHNOLOGY. 

TRANSPORTATION.DEVELOPMENT OF SOCIALLY CONSCIOUS ENGIR . 

FORMAT • • 
opes. of the final paper should be sentAn abstract of less than 300:Words should be submitted by October Ist. 1978. Two 

English. Gerpian, Italian 	or French are acceptable.by December 10 1978. Manu.siripts written In Spanish, Portuguese, 

The manuscript should be no more than 25 pages (83/ by 11"); drawings, graph.,nta etc. can he Included In the text
 
or at the end. References must be placed at the/ d of the work.
 

PARTICIPANTS 	 '. . e f f 
Engineers. Scientists, an non-technical people concerned witbThis Symposium Is Intended to be of Interest tO /	 astechnical and 3ocial problems Involved4' with teihnology utilization ./In underdeveloped areas. The registration Fee Isfollows: 

Participa4t • U.S. $ 30 (Paid Prior December 10, 1978)
 

Student U.S.'$ 12 (Paid Prior December 10, 1978)
 

After December 10. a 20%"charge will be added.
 

Make Check Payable to: SEGUNDO SiMPOSIO DE INGENIERIA
 

MORE INFORMATION 
Please contact: 

Ing. Ricardo A. ivavarro
 
Coordinador General del Segundo Simposlo de Ingenlcria.
 
11niversidad Josi Sime6n Cafias
 
Anio. (01)168


4.00IuadogaleC L 	 CA.S"" 
r~hon.; 24-0011 Cable: 	 UCASA 



Sirnposio de Ingenieria
-Segundo


Tecnologla Aproplada para rafses Zibdesarrollados 

Febrero 19-23, 1979. 

-LIST# I OF PAPERS TO BE PRESENTED AT THE INTERNATIONAL SYMIPOSIUM OF
 

EIGIlEERINiG:
 

I'	Industrial Technology - Carlos A. Becerra, Ecuador.
 
Interacci6n Tecnologia Ambiente.- Ram6n Blanco Ferngndez;..Carlos.Ro
-

m6u fledwed, Espafia.
 

3- Ingenieria Solar para'el desarrollo rural en'Latinoamrica - Jorge.
 
V., /.16xico.
 

4!-Transferencia de Tecn6logla-Creacci6n.de Tecnologla en'pases subde
 
. sarrollados - Juan E..Joffr6, Bolivia.
 

1. 	 *.Hun= 


5-The Potential of Direct Filtration for Flater-Trcatmcnt inunderdeve
 
loped countries - Paul H.King, U.S.A.
 

6-Conversion of Orpanic Haste and Urban refuse to produce .substitute
 
'Iatural Gas . Donald L. Klass, U.S.A.
 

7-Utilizaci6n del Poliestireno expandible en la producci6n de modelos.
 
para fundici6n - Carlos A. L6pez, Colombia.
 

8-Biomas Fueled Producer Gas Gencratorsfor Agriculture, Light indup-"
 
try and Villages - Harry 1'. Parker, U.S.A.
 

9-Current Trends inEngineering Education inthe USA, and implications
 
for Latin America - George Pincus; Frank Tiller, U.S.A. '..
 

10- Development of i Novel Solar Heating and Air Conditioning -Milliam
 
•.. Rush, U.S.A.
 

1'Apropriate Technology for 'Jater and !fasteHater Treatment.in"Devolo
 
ing Countries - George 1!.Reid, U.S.A "
 

I Fstimition of Electrical Energy cost for Solar. Thermal Electric"Po
wer System inJapan - Tatsuo Tani, Jap6n. 

13- Transportation - James I.Taylor, U.S.A. 
14- f-ecanizaci6n de la Agricultura en zonas de Ladera . Ernesto'Valencia 
" C., Colombia. 

15- Quimica de'alimentos producci6n, Procesamiento y Conservaci6n.de.All
 
mentos -:Oscar Arag6n Valdez, Nicaragua.
 

10- Criteria for industrialization among selected nations- T.G..Gone,
 
U.S.A.; A.S. Eltouny, Saudi Arabia.
 

17.- Thcnicas Educativas - Phillip !;.Osborne, U.S.A..
 
Mrs. Phillip
18- Producci6n; Procesamiento y Preservac16n de Alimntos -.

IfU.Osborne, U.S.'A. . • 
19- Determination of how urban land use should be organized to reduce 

travel (Energy) and the cost of Services.- John Dickey; Erick Chetwynd
 

Ron-Sharpe; Erick Teicholz, U.S.A.
 s.-	Harry lU.!parker,
2Q-	Proccssing woody residues for use in rumiant rati 

U.S.A.
 

21-	 Energy for Appropriate Technology Faming Systems in the humid Tropics.
 
Ray MIjewardene, hitgeria.
 

UnIversidad Ccntroamericana Josi Slnien Caias (WCA) 

http:Tecn6logla-Creacci6n.de


LI-ST 0'2 OF PAPERS.-TO BE PRESENTED AT TIlE INTERNATIONAL SYMPOSIM OF EN
.GIrIEERING;
 

22M-Applications of castor Oil-based elastomers and plastics: 
Simultaneous interpretating fletwork mode of Synthes.is - L.H. Sperllng, 
U.S.A.
 

23- Arricultura integrada mediante 0l use de residuos org~nicos para la
 
. producci6n de Energfa.fertillzantes y peces en estanques - Samuel Bern,
 

PananS. 
24- Transferencia de Tecnologoa-Enlaces indstriales -Sara Isabel Lopez
 

Barrios, tlicaragua. .
 
25- Tecnologia apropiada para increentar la habilidad de empresarlos %I*ne.Weiss, U.S.A. .' 
2G- Transportation and developingl countries - Peter R.Stopher US.A. 
27-Conflictos.que se derivan delos diversos usos de laszonas costeras, y 
•de 	las politicas y tecnologlas desarrolladas para dichos usos - -Franpisco. 

J. Palacio, USA.
 
28 	Mlobility, Transportation, and economic development inrural areas in .de 

veloping countries:.Perspectives fiorm Tanzania.- Gerrit-Vander Wees , 
Holanda. 

29, Choice of Appropriate technqlogy Indeveloping countries: Experiences
 
Intransport and road improvement inTanzania - Gerra,.Vander-Veas, Ho
landa.
 

30- Engineering'Protein Extraction from green plants - H. D.. Bruhn, U.S.A.
 
31- La.problemtica Tecnol6gicdLatinoamericana y sus implicaciones bn el
 

.desarrollo do una Ingenieria rlacional - Edgar'Paredes, fliguel. Gpova,
 
Lois Alvaray, Jorge Giordiny, Venezuela.
 

32- Environment Technolpv Interaction - Gerald J.L. Griffin,.UnitAd.-Kin 
" .dom.
 

33. 	Srickwork as a material of Contruction for underdqveloped countries -
F.Sawko , England.
 

34- Appropriate sanitation for Urban Areas and villages inDeveloping'Coun
 
trao.%'John Pickford, United Kindom.."
 

35- Fruticultura - Fernando fledel , Chile.
 
36- Construction of Self #elp ,.ells - Richard G. Koogel, U.S.A.
 
37- Fuel cell Technology and Underdeveloped countries -Randal Antonio Go
 
f * ffe, U.S.A.
 
30 A study of Appropriate 11cchanical Tochnblogies -insmall farms inse 

.lectcd.Latio. Pneric'. *Countries - Rex L.Clark, J.H.-.Patrick, U.S.A. 
39- Energy Technology a d Social Structure - Bcnt Sorense 1 .Dinamirca. . 
,407;Therole'.of tletcrqology indeveloping countries - A.11 .Scarr,Great* 

Britain.
 

http:407;Therole'.of
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ANNEX f
 

Cunso rrALLFR HETODS SEMIAUTOPATI ZAOS .DE IIAH4EJ4 PE POCUMENTS" 
IJ( qBRE 	 INSTITUCION, DI'PECCION PARTICULAR
 

.YPlAN ORELLAMA A.ADOR* 
 InstItuto Tecnol6gico de San-Salvador 
 Av. Fernal $24 PolTp.H,C.Satilt.
 

ALICIA MELGAR MiInisterlo de Agricultura y danaderra 
 16 Av.. ie.. P07, Cluded.-

JUAN FRAYCISCO PEREZ Universidad do F1 Salvador Calle Castro 1 San Harcos 
TOMAS Q'JII4TAMILLA Biblloteca Facultad de Ing.y Arq. U. de F.lSalvador Col.Las Posas !o.2 PJe.2, No.31 

PEATRIZ SOTO Biblioteca"Luls Alfaro Ilurin lco. Central do Reserva Av. AlaJuela 6.3l,Col. Costa Pica 

HO.A S. DE HUEZO 	 9ibiroteca Instituto Centroamericano de Calle Lamatepec f 2712,

Telecomunicaciones (IMCATEL) Santa Tecla 
 Col. Miramonte
 

VYRtIA DE P..TILLO giblioteca Mrnisterto de Plantflcacl6n y' Ftial Av- Irazd $I-Col. rosta
 
Coordlnaci6n del Desarrollo Econ6mIco y Social. 
 Rica 2. Tel. 22-9nl15
 

FIDEL ANGEL TARIO CENTA 
 C.Alberto Sinchez 928 
Col.Manzano, San Jacinto. 

CARMEN MARTINEZ DE BLANCO BIblioteca Central,U. do El Salvador Apdo. 1.3 nllvd.San Antonio Abad y C.Londlres
 
112 P.eparto tilralvalle
 

MARIPA FLOP.ES DE DIAZ 
 Blblloteca Central, linlversldad de El Salvador 
 Col. San :'ateo Caracas
 
"
 Polroono H No.2
 

XIMEIA TIZHAOO R. bIblloteca laclonal 
 2a. Av. Sur 535
 

ROSA MARGARITA DE HEPNANDEZ RIblIoteca - Banco Hipotecarlo do El Salvador Av. Cartaeo 312,Co.rost.P.Ic.
 

JOSEFINA CASTRO BE ROQUJE BiblIoteca UCA 
 Col.Costa Pica, C.Liberle 123
 

ASELINA DE CLAROS Universidad Centroamericana"Josi SIme6n Calas" • "l.Iuenos 
 Aires P2 Av.k de mayo'llR
 

LUCY ARRABE PIRAR Seccl'n Cultural Embajada Argentina 17 C:P..17 Centro Urhano Afiatepec Edif.95
 

Apartamento 24.
 
ROBERTO BERCIAO 
 "Comisi6n Elecutiva Hidroelictrica del nto Lemoa Cnl. M<ta,, 2"1. t aih,. ICnl 

http:312,Co.rost.P.Ic


EOGAR A. PEREZ'PORJA1 


JUSTO ROBERTO CANAS 


JUDITH LOVATO DE GArxIA 


ANA ISADEL.K'DE CAPPERAI 

JUAN ANTONIf1 FLORES 

ALFREDO LOZANO 


IflA DEL CAMEN DE SALGADO 


P.APTHP.C. PE RIVAS 


ROBERTO MAGARA-


GLADYS DE NAZARIO 


HELEN C. DE DEL CID 


libliotec. Central ISSS 
 3a. C.Pte.y 5 Av.Nte. 


Universrdad do El SalvadOr 

Direccl6n Gral.fnec.Iaturales Renovables Cant6n El Hatazano 

Hintsterlo do Trabajo y Prev.Social 2a.Av.te. 128 

CENTA San Andris 


Compin, Selvadorsa de.-CafI 9a.AvS.y'2u, .
 

ISIC - Final la. Av.Nte. Santa Teclai 

INSAFI 
 Call16Rubin Darto 628 

Universidad do El Salvador 

Universidad do El Salvador 

Col.Llano Verde Grupo. 
1 wo.5. ilopango 

33 C.D. I 331 

25 C.O. 1211-A
 

C.Santa Cruz 117 'anta ',
 

jol.ElQuetzal, PJe."A" 63
 
f.uezal tepeque.
 
C.Urbao Atlect. PJ.G.S:
 

0 1R. 

Coi.tuadalupe PJe.23 112
 

Soyapanoo.
 

JrnsCucti 
Av. L.A..P K 
Col. ZacamfiI 11 Ipart.112 

Calls !Iuava 12 casa lO,Esc 

EdIf.3P9; 4o.21 C.lrbano 

Josi Sime6n Caftas, IePJi.con 

http:2a.Av.te
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ANNEX H
 

PARTICIPANTES EN EL SENIUARJO SOBRE TECNOLOGIA .DE BAJO COSTO 

ICAITr - ctnAp 

NOMBRE 
 INSTITUCION,
 

1. Ing. fanuel Antonio Caffas Lazol. F U N D A S A L
 

2.. Lic. Ren& Garcia Honge 


13,. Lie. Edgar Armando Guzmtn 

4. Sre .JulioRodriguez Barrera 


-5, Ing. Leonel E. Preza Quezada 


p. L. Erick Francisco Castillo 
7, Sr. Fernando Andris Guerra H. 

B. Sr. Gilberto Cabezas Castillo 


9. Sz', Rosallo T6chez Zavaleta 


10. Sr. James Honachino 


11. 	 lng. Carlos Eduardo Martlnez 


12....Sr. Carlos Ed.-Sandoval Barton. 

13.' Sr,'Gustavo Adolfo Valle 


14. Sr. Hauriclo Herrera Coello 


15. Sr. Jesfia Ctcerea 

16. Sr. Josf Eduardo Velas.co 


17. 	 Sr. Fco. Tomus Orellana:-


8.In g. Romeo Ed'gar L6pes S. 

19. Lie. Monge Ayala 
 . 

20.. Lic. Rogello Arturo Castro 


, t. Srt Rent Eustaquio Rodrlguez 


25.. Lie. Alexander Vlsquez 


26. Sr; Luis Armandq Nqja 


27. JOS, qqso Alo.rto Poena 


INSAFOCOOP
 

F I G'A P E
 

U C A
 

Bc. Central do Reserva
 

Ninist. Agricultura y Ganderla
 
Beo. do Fomento Agropecuariot
 

FENAPES
 

FENAPrVS
 

A I D
 

CENAP
 

CENAP
 

CENAP
 

:CENAP
 

FUNPROCOOP
 

CENCAP
 

.Proyecto Pesquero, KA4
 

CENTA
 

Alcaldta*Hunicipal
 

I ST A
 

N.1 P L A N
 

A C 0 D E S-


Recursos Naturales, HAC
 

Dirac. Gral. dq Salud
 

http:Velas.co
http:12....Sr


Marzo 17 de 1978
 

1. Titu~o del Proyecto:
 

CELDAS SOLARES TIPO BARRERA DE SCHOTTKY.
 

2. Patses Participantes:
 

MEXICO Y Et SALVADOR
 

1- Ouracl6n:+
 

CUATRO AROS.
 

. Instituciones Ejecutantes y Funclonarlos Responsables:
 

CENTRO DE INVESTIGACION DEL IPN
 
DEPARTAMENTO DE FISICA
 
RESPONSABLE: DR. FELICIANO SANCHEZ SINENCIO
 

UNIVERSIDAD.AUTONOHA DE PUEBLA
 
INTITUTO DE CIENCIAS
 
RESPONSABLE: DR. RAFAEL BAQUERO PARRA
 

UNIVERSIDAD DE EL SALVADOR
 
FACU.TAD DE CIENCIAS Y HUMANIDADES
 
DEPARTAMENTO DE FISICA
 
RE5PONSABLE:- 1. on C. ETHELVINA 11ORILLO DE ESCOBAR
 

5. Naturaleza del Problema quo genera el Proyecto: 

Xl problema mundlal de energiticos asociado al aumento creciente
 
del costo de los combustibles usados actualmente y al agotamien
to a corto plazo de los mismos requiere del estudlo de la viabi
lidad del uso terrestre de celdas solares. Las celdas solares
 
do silclo obtenibles en el mercado y de uso comGn en satelites
 
artifrcales son demasiado costosas y de uso prohibitivo en la
 
mayorta de las necesidades energiticas terrestres.
 

6. Objetivo del Proyecto: 

El objetivo central de este proyecto es el de Investilgar y do
sarrotlar celdas solares mhs econ6micas que las actuales.
 

7. Notas Espec'.icas 

So pretende crear celdas solares quo usen barreras de poten
tial tipo Schottky. Se experimentari con interfaces semicon
ductor-electrolito y semiconductor-metal. En los experimentos
 
preliminares se usaran muestras semiconductoras obtenidas do
 
lingotes monocrlstalinos o policristalinos. Posterl',rmente so
 
intentarS .f uso de petTculas delgadas semiconductoras policrls
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talinas o amorfas. rinalmente se estudiarg I& vida media de las
 
celdas y la vlabilidad econ6mica de las mismas.
 

. Benficlosdel Proyecto: 

Los usuarios potenclales de los resultados del presente proyec
to son los consumidores do energla elictrica. Se tendri una
 
mej.r'definicion sobre usuarios 
cuando el estudlo econ6mlco de
 
este proyecto este terminado.
 

9. lHetodologTa de Ia Operacl6n del Proyecto: 

LoiDres. Rafael 
Baqueroy JesGs Reyes. qua actualmente traba-

Jan an-*1 Instituto do Clenclas de la Universidad Aut6noma de
 
Puebla, obtuvieron su grado do Doctor en Ffs'ca en' el Centro
 
.d ,Invest1gacl6n dal IPN. Durante 1978 obtendran'ei grado 'do

Doctor en Frsica los estudiantes do este Centro, Elras L6pez
 
Cruz y Carlos VSzquez L6pez. qufenes so incorporar~n de nme
diato al Insti'tuto do Clenclas do la UniversIdad do Puebla.
 
La H. an C. Ethelvina Morillo de Escobar, Profesora de I
 
Universidad de El Salvador, ha colaborado en repetidas ocaslo
nes con el.grupo de investlgaci6n an FIslca del Estado S61ido
 
del Centro do Investlgacl6n del IPN, en calidad de profesor

visitante. El estudlante do este Departamento, Orlando Zelaya,

obtendri este aflo e1 grado de Maestro en Clenclas y se incorpo
rarS do inmediato a asplants de profesores do Is Unlversidad
 
do Ef Salvador.
 

El. grupo do Investigacl6n en Frsilca del Estado S611do del
 
CIEA ha estado trabajando en Ia caracterizaci6n de Interfac'es
 
entre s6lidos y s6lidos y electrolitos durante los 6ltimos
 
ocho'flos (se anexan reprints). En los 61timos dos afnos se ha
 
estado trabajando especrficamente on Ia caracterizaci6n de cel
as'solares, hablindose obtenldo Ia primera celda solar repor
tadaen asliteratura'clentrfica qua funciona eficlentemente 
I
 
basada en Ta barrera do Schottky que aparece en Is interface
semiconductor-electrolito. 
 Actualmente este Departamento dis
pone do-las mas modernas t~cnlcas para ei estudlo de Ia compo
s'ici6n atomlca y estructura de Interfaces. Estas tecnicas son
 
I espectroscopra Auger V SIMS. Estas tecnmcas son Indispensa
.Eios pars e1 desarrollo de celdas solares.
 

Los detalles de Ia metodologTa estSn expuestoson los"rie
 
prlnts anexos. Es convenlente enfatlzar qua por Ia relacl6n*
 
.estrecha qua existe entre los Investigadores participantes en
 
este proyecto, todos ellos est~n famillarizados'con esas titni
cas y metodologtas necesarlas pars el buen .funcionamlnento dol.
 
proyecto.
 

Dediante su particpaci6n on eite proyecto, l0s grupos:

menclonados esperan acelerar la obtencl6n do resultados 
en
 
problemas que .*tacados separadamente tomarran mis tlempo.
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10. Acciones o Actividades Propuestas:
 

El Instituto de Ciencias de la Universidad de Puebla y el-

Departamento de Fisica de )a Universidad de El Salvador
 
disponen del equipo necesario para las medlclones prelimil
nares que sobre propiedades de celdas solares son necesarlas
 
para este proyecto. Adem5s de estas mediciones, durante e]
 
primer aio del proyecto, las instituclones.mencionadas ins
talar~n sus laboratorls de preparaci6n de muestras y usar~n
 
los equipos de caracterizaci6n de superficies e interfaces 
de este Deparkamento. 

La instalaci6n do los laboratorios que se requieren se
 
Iniclari a partir de la aprobaci6n de este proyecto.
 

So planean estanclas cortas (entre uno y tres mesas)
 
do investigadores de un grupo en la sede deT otro, asr como
 
asistencia a congresos internacionales de )a especialidad de
 
conversi6n fot-cvoltaica de energla solar.
 

A fin de dar una atenci6n exclusiva a este proyecto so
 
planea la contrataci6n do dos investigadores a nivel post
doctoral.
 

11. Insumos requoridos:
 

Grupo do Investigaci6n en FMsica del Estado S61ido del CIEA
 

Salarlos do dos investigadores a
 
nivel postdoctoral US$31.200.00
 

Viajes y estancias en la sede
 
do los otros grupos y asistancia
 
a congresos internaclonales US$ 2.00.00
 

Investigadores visitantes US$ 1.000.00
 

Muestras y material de consumo US$ 1.100.00
 

sub-total US$36.000.00
 

Instituto de Ciencias do la Universidad Aut6noma de Puebla
 

Equipo (una evaporadora de materiales
 
al alto vacto) US$15.000.00
 

Viajes y estancias en la sede do
 
los otros grupos US$ 1.000.00
 

sub-total US$16.000.00
 

http:US$16.000.00
http:1.000.00
http:US$15.000.00
http:US$36.000.00
http:1.100.00
http:1.000.00
http:US$31.200.00
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Departamento de Fsilca de la Universidad de El Salvador
 

Viajes y estancias en la sede de los otros
 
grupos US$ 2,000.00
 

Equipo (monocr6madores en la regi6n
 
ultravioleta, visible e infrarroja) US$ 6,000.00
 

Sub-total 	 US$ 8,000.00
 

TOTAL ANUAL 	 US16O.O000.o
 

12. 	 Financiamiento Proyectado
 

El Departamento do Ffslca del CIEA, el Instituto de Cien
cias de la Universidad Aut6noma de Puebla y el Departamento
 
de FIsica de la Universidad de El Salvador contribuir~n con
 
su Infraestructura clcntifica y t~cnica que Incluye el sala
rio de los investigadores participantes (con excepci6n de
 
las posiciones post-doctorales mencionadas arriba), los ser
vicios ticnicos de apoyo, los servicios secretarfales y los
 
servicios de biblioteca y computaci6n. Las tres Institucio
nes apoyir~n el proyecto a travis de los equipos experimenta
les existentes en ellas.
 

13. 	 Presupuesto:
 

Aho 1979
 

CIEA: Pagos mensuales de US$ 3.000.00 (DOLARES)
 
UAP: Un pago anual de US$16.000.0o (DOLARES)
 
UES: Un pago anual de U US 8.000.00 (DOLARES)
 

Para los'ailos 1980, 1981 y 1982, los calendarios de pago 
se entregarin cuatro meses antes de los ejerciclos anuales 
correspondlentes. 

14. 	 Coordinaci6n interna del Proyecto.
 

La coordinaci6n de la Investigaci6n cientTfica serS hecha por
 
,&l responsable del proyecto en el CIEA. Cada uno de los res
ponsables de grupo tendrh a su cargo )a distrlbucidn del apoyo
 
,econ~mico que le corresponde.
 

15. 	 Cooperacl6n con otros programas:
 

NINGUNA
 

16. 	 Se anexan curricula de los responsables.
 

http:8.000.00
http:US$16.000.0o
http:3.000.00
http:8,000.00
http:6,000.00
http:2,000.00
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Topic: 	 Energy
 

Subject: 	 Solar Energy
 

Contact
 
Organization: 	R.G.Y. Asociados S.A. DE C.V.
 

Presidente, Rodrigo E. Guerra,
 
21 Av. Nte. #1334, Tel. 25-34 26
 

Proposal: 	 Investigate the current status of the San Miguel
 

solar heating unit in the new regional Hospital
 

Results: 	 The report "Sistema de aprovechumiento de energla solar para
 

el Hospital regional de San Miguel", represents the only
 

major functioning model of an industrial application of solar
 

energy in this country. The project has met with some suc

cess and construction is going on at the new military Hospital
 

in San Salvador to build a 	slightly smaller duplicate unit.
 

Ing. Rodrigo Guerra has installed a small water heating unit
 

in the Presidential Palace 	and is exploring the possibilities
 

of building water heating units for first class houses. The
 

company is looking for different markets in solar energy.
 

They put together a folder 	on "Breves consideraciones sobre
 

el consumo global de energla en El Salvador - 1977". The
 

report is short but interesting with data supplied by both
 

private and government sources.
 

It converts El Salvador total energy consumption into BTU.
 

The results are:
 

15.32 trillones BTU
1. 	Transporte (petr6leo) 

(55.8% total energy demands)
 

2.- Industria,(petr~leo), '6.32 trillones BTU
 
(23.1% total energy demands)
 

3 Dom~stico (petrdleo) 1.56 trillones BTU
 
(5.7% total energy demands)
 

4. 	Energfa El~ctrica 4.22 trillones BTU
 
(15.4% total energy demands)
(CEL) 


The market that R.G.Y. asociados vill be trying to entice is the
 

Industrial section. They represent the best possible entry point into
 

the field given the degree of solar technology available and industrial
 

energy requirements.
 



Topic: 	 Land
 

Subject: 	 Land Development
 

Contact
 
Organization: 	ISTA, Lic. Francisco Gonzglez Chgvez
 

Department of Planification, Tel. 25-72 74
 

Purpose: 	 To determine the degree of awareness that exists in ISTA
 
in the utilization of light technology
 

Results: 	 The primary meeting resulted in a short discussion on what
 
is light technology in El Salvador. After which time a
 
short resum6 of ISTA and its main function was presented.
 
The point was emphasized that ISTA is a new organization in
 
an evolutionary position. Their policies are still being
 
examined decided.
 

An appointment is being set up to send some of the ISTA po
licy makers to Las Chinamas to view the SDA funded methane
 
project. A prepared folder has already been sent to Lic..
 
Gonzalez Chavez describing the methane project along with
 
additional international bibliographic material on appro
priate technology.
 

The objective of t1e Las Chinamas visit will be to promote
 
an awareness of the way alternative technology could be
 
incorporated into ISTA planning machinery. Currently,
 
there is little if any activity along these lines being
 
done at ISTA.
 



Topic: 	 Energy
 

Contact
 
Organization: 	Peace Corps, El Salvador, Tel. 26-36 82
 

Craig Warriner, Peace Corps Volunteer
 
Site - Las Chinamas
 

Subject: 	 Use of Methane Gas
 

Purpose of
 
Visit: 	 Explore present status of SDA 3.9-77 project and
 

examine future potential
 

Results: 	 Mr. Warriner's last report to AID best summarizes the goals
 
of his project and the results he has achieved. The 110
 
gallon digester (it is made of two oil barrels welded togeth
er) uses about ten pounds3of fresh cow marure daily for a
 
net production of 18 feet of gas per day, depending on
 
outside temperatures. The gas has been hooked up to a pro
pane gas burner and provides about two hours of cooking
 
time per day with additional gas left over for use for night
 
time lighting. (A coleman lamp has also been hooked up to
 
the digester.)
 

The waste from 	the digester has been used a fertilizer and
 
proved to be an excellent source of nitrogen. The corn
 
that received the organic waste grew noticeably larger
 
than the untreated corn.
 

Total costs of the SDA project number 3.9-77 ran about
 
$330.00 dollars. This price can be lowered by up to 50%
 
if any degree of mass production takes place. But even at
 
$165.00 you still have to consider purchase price of propane
 
stove and lantern, plus time spent in gathering the dung if
 
animals are not penned up. This expenditure represents a very

large initial investment which may place the whole project
 
out of the target group aimed at.
 

Recommendations for the Las Chinamas project are to consi
der additional 	funding of the project into the suggested
 
business of a pupuser'a. It is the next step necessary for
 
promotion of the idea. This technique was also used in
 
Ecuador by AID 	and Peace Corps in May 1976, "Araque Methane
 
Gas Project".
 
(A bakery was planned for construction.)
 



Topic: Energy 

Subiect: Bio-gas/compost plants 

Location: San Salvador, Santa Ana 

Contact 
Organization: Mayor of San Salvador Ing. Hugo Guerra - He is a Civil 

Engineer and has an interest in Bio-gas utilization 

Proposal: Inquire what happen to the compost pilot-plant that was 
constructed in the mid 70's for the cities of San Salvador 
and Santa Ana 

Project: Report on project potential and present status 

Comment: Higher fertilizer, organized public information program, 
and improved extension assistance may augment program 
success where deficiency once existed 

Results: Inquiry as to what happenned to the pilot plants that were 
constructed for San Salvador and Santa Ana resulted in 
little satisfaction. The major admitted not having prior 
knowledge to the project and expressed doubts as to whether 
anything could be produced from the city files. 

Ing. Guerra did visit the SDA methane project in Las Chinamas 
and felt the need to develop a more organized approach to the 
utilization of that resource. He has solicited information 
on the use of municipal sewage waste for conversion into 
methane gas. The system he prefers is done by "Battelle". 
They proposed doing a study on the utilization of sewage 
waste for conversion into methane gas, fertilizer and ad
dition ingredients for supplemental building material. The 
reason why he chose the "Battelle" approach was explained 
by their international reputation, unbiased system of inves
tigation, and ability to help facilitate transfer of tech
nology to assisting Salvadorean counterparts. 

The mayor would like to get the project started around the 
first of the new year. (Salvadorean mayors serve a two 
year term, and a January development program would be poli
tically beneficial.) Other projects being explored by the 
major is the use of solar water heaters for home consumption. 
They are very expensive to build and can be constructed from 
local material. Collaboration is going on for construction 
of a more sophisticated unit to be placed in on the central 
markets in San Salvador with Ing. Navarro from the Catholic 
University. 



Topic: 	 Energy
 

Subject: 	 Non-traditional energy sources in El Salvador
 

Contact
 
Organization: Comisi6n Ejecutiva Hidroelectrica (CEL)
 

9a. Calle Poniente 950
 
San Salvador, El Salvador, C.A.
 
Tel. 22-08 55
 

Individual: 	 Dr. Alberto Chiquillo Alas, Superintendent of Investigation
 
and Special Projects
 

Purpose of
 
Visit: Investigate current activity being conducted at CEL in the
 

field of Non-traditional energy sources in El Salvador
 

Results: 	 The following projects were listed by CEL for future finan
cing:
 

A) Determine 	the amount of energy being consumed and pro
ject energy demand for the next 20 years. After a
 
viable statistic is reached establish possible alter
native energy sources. Estimated cost 9517,500.
 

B) 	Educate the populace on how to use available energy to
 
the optimum potential. Estimated cost 0250,000.
 

C) 	Demonstrate that the use of solar power is an excellent
 
source of energy in the drying of corn. (Research is
 
geared for large industrial graing drying.) Estimated
 
cost 0125,000. 

D) 	Utilization of coffee pulp for the production of methane
 
gas. Estimated cost t231,500.
 

E) 	Re-utilization of excess water from the Ahuachapfn
 
geothermal plant for the generation of electricity.
 
Estimated cost 0362,900.
 

The 	use of wind mills was also discussed as an alternative energy pos
sibility. Unfortunately, preliminary studies indicate that only a couple

of test areas (volc~n de Santa Ana and Apaneca) might prove applicable to
 
generate the needed wind velocity in order to meet municipal demands.
 

Coastal winds were referred as strong breezes (Estimated velocities
 
of 3 to 4 meters per second) and is sufficient enough to meet CEL requi
rements. It was suggested that the force would be strong enough to lift
 
water a short distance for small farm irrigation.
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Comment: 
 Dr. Chiquillo cited the lack of usable meteorological

data as their biggest problem. Negotiations are going
on between CEL and El Salvador meteorological section

but they were classified as going slowly.
 



Topis: 	 Energy
 

Subject: 	 Alcohol Production for Fuel
 

Organization: 	INSAFI (Instituto Salvadorefo de Fomento Industrial)
 
(Dept. Ramas Industriales) Carlos Quintanilla Aparicio,
 
Jefe Departamento Asistencia Tecnica, Tel. 22-08 81
 

Location: 	 San Salvador, El Salvador
 

Proposal: 	 That there be a investigation of the current work going
 
on at INSAFI. Probe the work that has been done and
 
explore the possibility of A.I.D. involvement should the
 
project look fruitful and controlled.
 

Comment: 	 In a State Department Airgram sent June 16, 1978 it was
 
stated that INSAFI preliminary findings indicate that
 
producing alcohol for fuel is economically feasible.
 
Three different types of distillery pilots have been cons
tructed.
 

Result: 	 It was stated that INSAFI had done some experimenting in
 
the utilization of alcohol as fuel but lost interest in
 
the project due to excessive costs. When questioned fur
ther about who was in charge of the investigation and for
 
an opportunity to review some of the results, nothing could
 
be produced. The man who was conducting the testing left
 
INSAFI and his 	boss was out of country, in Brazil.
 

The interview proceeded to demonstrate that INSAFI interest
 
lies in development of medium to large size business.
 
Emphasis was placed on the need to purchase more expensive
 
and technically sophisticated equipment which would
 
make El Salvador more competitive on the world market es
pecially in the textile industry.
 

Currently there is a lot of testing being done in the ma
nufacturing of 	a type of press wood for use in home con
struction. These panels would be made of local material
 
and reduce the 	need for importation. The net effect would
 
ultimately reduce the price of first class housing if
 
successful.
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Research sources and reference material are gathered from:
 

A. 	The University library which is being expanded and
 
developed by Ing. Navarro. (micro-filmed material
 
is being utilized and very loi rates from interna
tional contacts.)
 

B. 	CENAP - WJhich share its cwn resources with the
 
University and also allows students from UCA to
 
use there micro-film viewers. (UCA hopes to pur
chase two viewers of their own before the end of
 
the 1979 school year.)
 

C. 	Direct request - This is usually done through writen
 
correspondence with various international institutes
 
for information.
 

Mr. Ricardo Navarro is an Industrial Engineer with an additional major
 
in Political Science. He received his Master's at Purdue University and
 
is very active outside the Catholic University.
 



TMILC. 

Contact
 
Organization: 


Subject: 


Results: 


Education
 

Instituto Tecnol~gico Centroamaricano
 
Director, Dennis F. Martin
 
Santa Tecla, Tel. 28-06 19
 

Investigate Institute's sentiments on the use of light
 

Technology in El Salvador.
 

The theory behind the British-inspired school is to pro-.
 
duce qualified engineers to perform practical work. The
 

-school is run by the Ministry of Education who provides
 

funding for its operation. It is divided into five de
partments.
 

1. Departamento de Ingenier'a Civil y Construcci'n
 

2. Departamento de Ingenieria Elctrica
 

3. Departamento de Ingenieria Mecanica
 
4. Departamento de Ingenieria Agr'cola
 

5. Departamento de Ciencias (Food Science)
 

Depending on the courses you chose it will take two to
 

three years to complete training at this school. There
 

are plans on the board for expansion of the present faci

lities to accolnodate triple the present enrollment but
 

Director, Dennis Martin, is hesitant. He feels a more
 

decentralized approach should be taken and the formation
 

of feeder institutes in Santa Ana and San Miguel con

sidered. Another problems is the uncertainty of the fu

ture job market to absorb an inflated amount of engineers.
 

Mr. Martin (founding director of ITCA but now here in El
 

Salvador an temporary duty from the Central 'eadquarter
 

in Mexico) has also found under utilization of laboratory
 
Recommendations are
equipment and class space to be high. 


being drawn up to help rectify this situation. Part of the
 

reason cited for the problem was a very strong budget and
 

loose examination of necessary expenditures.
 

ITCA is collaborating with CENTA, Engineering Department in
 

the building of agricultural proto-types and maintains an
 

arsenal of small tools brought in from England waiting to
 

leave the shop. They have expressed an interest in appro

priate technology.in El Salvador and have a tremendous po

tential in joint project efforts with other agencies.
 



Topic: 	 Marketing Trends
 

Contact
 
Organization: 	University of Rhode Island
 

Kingston, Rhode Island
 
Department of Resource Economics
 
Michael Shank, Tel. (401) 792-1471
 

Subject: 	 Local patterns of fish consumption in El Salvador
 

Comment: 	 The following information was provided by Mike Shank, a
 
former Peace Corps Volunteer, who has been studing the
 
public fish market since he was a volunteer. He is now
 
working on his thesis paper for his Master's and has been
 
down to El Salvador several times gathering additional
 
data.
 

Results: 	 (Short summation of Michael Shank investigation)
 

"On a general basL., I have come up with the following
 
general theory on the public fish market in El Salvador.
 
This has developed out of 1) discussion with biologists
 
and economists at the D.G.R.N.R., 2) discussions with
 
retailers, wholesalers and transporters in the market
 
system, 3) fishermen, and 4) a lot of time and experience
 
watching and trying to get a hold on this.
 

It can loosely be described as a two-stage model, with
 
long-run supply generally remaining stable. In my report
 
I am hoping to be able to prove this. There are biological
 
and fishing effort changes with seasons, but I feel they
 
basically cancel each other out over the long-run and sup
ply remains steady throughout the new year, given short
run supply shortages and surpluses. During the wet season
 
there are more fish in the sea, but when the storms and
 
rain come the fish go deeper and the amount of time men
 
can go fishing (effort) is less.
 

During the dry 	season there is an increase in effort due
 
to favorable weather and an additional motive for the fisher
men in that the price he gets is better. There is however,
 
a reduction in the resource stock.
 

I feel (and hope to prove) that there is a shift in demand
 
that comes about in the following manner. Beginning in
 
late October employment and income are on the rise and con
tinue to improve due to the coffee, sugar cane and cotton
 
harvests. This goes on through March or so. The economy,
 



at least in the poor sector improves and the desire and ability
 

to purchase a lot of goods, including fish is up. This demand
 

is reflected in a higher price for fish during this period and
 

it peaks during the cuaresma, or Lenten season. The week to ten
 
days before Easter Sunday is when retail fish prices are at their
 

highest. This additional increase in price is credited to the
 

traditional religious tradition of eating fish during Lent. (I
 
might add that during the lenten season, a tremendous demand in
crease in dried fish also occurs.)
 

After Semana Santa, prices drop back to their pre-Semana Santa
 

level and subsequently to the rainy season level.
 

My study on price/volume of the retailers in all the city markets
 

was carried out the four weeks before and the four weeks after
 

Semana Santa. The buy and sell prices and volumes by FISA species
 
of the retailers were gathered through a sampling program on a
 

daily basis over a nine week period. I have a preliminary
 

methodology report going through a final draft stage and will send
 

it to you upon completion if you want."
 



Topic: Information Service 

Subject: Dissemination of Information in El Salvador 

Contact 
Organization: (IICA) Instituto Interamericano de Ciencias 

Agrfcolas de la OEA. Ing. Flavio Lazos, 

Tel. 23- 25 61 

Proposal: Examine branch office of IICA in El Salvador and report on 

its future projections and present capabilities. 

Project: Review IICA operation in El Salvador and make recommenda

tions to USAID Mission. 

Comment: There is a need for a viable dissemination service in El 

Salvador. IICA is certainly worth the effort of inves

tigating. 

Results: Preliminary questioning shows that thera is no work being 

done directly in the field of appropriate technology. 

Some of the individuals at IICA were unaquainted with the 

term asking for clarification of its meaning. 

What they do have is some socio-economic data on the small 

farmer and the environment they live in. A project being 

advocated by IICA, El Salvador is to try and increase the 

use of legumes. Gondul is being recommended to CENTA by 

IICA technician in hopes of rebuilding the soil. 

IICA has performed some projects for various institutes 

in El Salvador, including CENTA. They should be considered 

for work designated to register impact of agriculturally

oriented programs dealing with appropriate technology. 



Topic: 	 Information Center
 

Contact
 
Organization: 	 CENCAP, Director, Ing. Rena Francisco Toledo
 

Tel. 25-5238, Centro Nacional de Capacitaci6n
 
Agropecuaria
 

Subject: 	 Dissemination Service
 

Purpose
 
of Visit: Examine facilities and determine main objective of the
 

Center.
 

Results: 	 The f.,rmation of this organization was precipitated by a 
report written for the United Nations in July 1975 by
Alvaro Chaparro and Dr. Joseph Franco titled, "Informe de 
la Mision a El Salvador sobre Educaci'n y Capacitaci6n 
Agropecuaria". The Centro Nacional de Capacitaci6n Agro
pecuaria was then assigned to work in conjunction with
 
the National School of Agriculture in San Andres, 1976.
 
After one year CENCAP change hands and was annexed by

CENTA in 1977 to perform two main objectives:
 

A) 	Help the small farmer in the form of courses and tech
nical assistance.
 

B) 	Help the technician improve his knowledge of his par
ticular speciality.
 

Ing. Toledo stated that CENCAP would be receiving a large
 
sum of money in the near future from the World Bank. (They
 
are part of a group of organizations that will receive the
 
loan.) The exact amount of money was never clearly speci
fied but plans to build eleven separate CENCAP centers
 
throughout El Salvador and purchase vehicles to provide

logistical field support are being considered. A strati
fied approach to help the small landowner is being advo
cated. Claims were made of knowledge and connections
 
throughout the whole family of agricultural institutions
 
that exists in El Salvador. But upon closer examination
 
it would appear that CENCAP is still a very new organiza
tion and was unable to tell me the head of the Engineering
 
Department of CENTA or any of the work that has been done
 
there to date. A more precise judgement will be made upon
 
receiving additional written data of what CENCAP had done
 
and 	how much money they will receive from the World Bank
 
Loan.
 



Topic: Agricultural Extension 

Subject: Development of Small Agricultural 
Implements for Campesinos 

Contact 
Organization: CENTA, Department of Engineering 

Ing. Francisco Garcia 

ProJect: Examine what type of program would be developed by the 

Engineering Department of CENTA if more manpower and 
funding were made available to it in the future. 

Comment: Francisco Garcia is a competent Agricultural Engineer 
who heads the Engineering Department. He has only a 
skeleton crew under him and has been highly frustrated 
at his inability to receive funds or source manpower. 

Results: The Agricultural Engineering Department is prescribing 
a more intense approach to assist the small landowner. 
Under the direction of Ing. Garcia Investigation and 
completion of a project titled "Disefo de Arado de 
Tracci'n Animal" was performed. The plow design can be 
manufactured at local shops and madc to fit the tradi
tional wooden plow frame used by the "campesino". The 
implement has been tested and is now entering the promo
tion and dissemination stage of development. 

A more accurate conception of the Engineering Departments 
goals can be found in "Programaci6n del Departamento de 

Ingenieria Agricola de CENTA para su Reestructuraci6n y 
Funcionamiento", by Francisco Garcia, July 1977. The 
objective of the report is to secure additional funding 

(Engineer Department receives about 2-3% of CENTA Total 
Budget) and manpower to promote a more comprehensive 
program in the investigation of small farm irrigation 
systems with possible utilization of non-traditional 
piping systems, improvement of indigenous farm equipment, 
and exploration of various soil maintenance program using 
available resources. 

The personnel problem of the D:fi;:aiint can be temporarily 
alleviated by importation of q',aV ' d agro-technicians. 
The Taiwan Mission has promise:. .:.end an engineer to 
assist Ing. Garcia in January 19i9. 



Topic: 	 Private Industry
 

Subject: 	 Production of back-pack sprayers in El Salvador
 

Contact
 
Organization: 
 Edgar Owens, A. t. International, Washington, D.C.
 

IMACASA, Santa 	Ana - Telephone 41-3035
 

Proposal: 	 Investigate the possibility of the in-country production

of a small and efficient back-pack sprayer.
 

Project: 	 Probe operating companies in El Salvador and inquire if
 
there is any interest in producing this type of agri
cultural equipment. Secure preliminary frameiork for

transfer of technology to a Salvadorean company that can

demonstrate a serious financial commitment to the idea.
 

Comment: 
 The proposed sprayer was designed in Africa for 3rd-world
 
farmers. Its main advantage is its ability to maximize
 
the amount of chemicals used by producing a very fine mist
 
to: cover a large surface area of plants.
 

The sprayer comes highly recommended from both (VITA)

Volunteers in Technical Assistance and A.T. International.
 

Problem: 
 Water used in the instrument must be relatively pure in
 
order to maintain free nozzle flow.
 

Results: 	 The company that sells this sprayer is named Micron West
 
Inc. The president, Mr. Michael A. Wenner, has passed

through El Salvador and spoken to Mr. Earl Sutherland
 
from the Banco 	de Fomento. The firm is just beginning

to develop its promotion strategy for Latin America and
 
plans to spend most of its time developing the big market
 
areas. A few test sprayem are available in El Salvador.
 
The U. S. company address is:
 

Micron West Inc.
 
8582 Katy Freeway
 
Suite 200
 
Houston, Texas 	77024
 



ropic: -Food Storage 

Contact 
Organization: IRA, Engineering Consultant, Herold Styker, 

Project Department, San Salvador, Tel. 26-1011 

Subject: Grain Storage 

Purpose: To investigate the use of solar energy in drying grain. 

Results: Hr. Styker stated that at the present time there was little 
if any activity going on in the use of solar energy to dry 
grain. On the contrary, interest seems to be moving toward 
more capital intensive systems of grain drying and storing. 

The windfall infusion of grants or low interest loans seem partly to
 
blame for the more capital intense approach. It is unearned money put into
 
the system by an outside force which has to be spent within a specified
 
time period. Consequently, underutilization of expensive equipment is not
 
uncommon or excessive lfss of time due to unavailability of spare parts and
 
qualified mechanics.
 

The suggestion was made by Mr. Styker that if IRA adopted a third pre
mium level for the purchase of dried grain from the farmer, the savings
 
incurred by IRA could be substantial. The main problem stems from the fact
 
that many farmers dry the grain in unacceptable surroundings. It is a pro
blem that could be overcome if the farmer was told what to do and given a
 
viable alternative to his present practice.
 



Topic: 	 Use of small Agricultural Implements in El Salvador
 

Contact
 
Organization: 	Technoserve, Inc., 
El Salvador
 

Director, Ing. Enrique Cristi
 
Calle La Reforma N* 213
 
San Salvador, El Salvador
 
Tel. 23-4369 -	23-0069
 

Subject: 	 Investigation of rice thresher, animal feed mill, and de
signs of a two wheel tractor for in-country production in
 
El Salvador.
 

Report: 	 Rice Thresher - Design by IRRI, this project began in 1976
 
and has met with considerable delay and adaptative trouble.
 

Donald 0. Kuether is an agricultural engineer from IRRI and
 
has visited Technoserve, El Salvador three consecutive years

in an effort to provide some technical assistance and dissemi
nation of other agricultural implements design by IRRI. His
 
presence has provided some redesigning of the original rice
 
thresher imported from the Phillipines. It is hoped that the
 
thresher will be operational for the up-coming rice harvest
 
in October -
November of 1978 and threshing at its recommended
 
levels of production. (Before redesigning, the thresher was
 
producing at only 30% of suggested capacity.)
 

Gerald L. Schmaedick, Regional Director of Technoserve in
 
Latin.America stated that the cost for the unit was around
 
$1,500.00 (including shipping and handling from Philippines)

and that when the thresher arrived in December 1977, no in
structions were provided for assembly of the unit.
 

The rice thresher is located at Nueva Concepci6n at the
 
Cooperative ACASYCAL.
 

Coment: 	 Due to vegetative differences between high land rice in El
 
Salvador and low land rice planted in the Phillipines the
 
maximum efficiency of the IRRI rice thresher may never be
 
realized thus making it economically unsuitable to the needs
 
of this country, even if in-country production were initiated.
 

http:1,500.00


Topic: 	 Housing
 

Subject: 	 Formation of Model Home in the Campo
 

Contact
 
Organization: 	 Fundaci'n Salvadorefia de Desarrollo y Vivienda
 

Minima (FSDVM) Ing. Manuel Antonio Cafias Lazo,
 
Tel. 22-5333
 

Proposal: 	 Demonstration homes be constructed at pre-selected locations
 
throughout the campo in order to illustrate optimum use of
 
available resources for promotion of a healthier and more
 
comfortable living style.
 

Project: 	 Homes would be constructed at strategic locations incor
porating Salvadorean design into a more sanitary and
 
hospitable habitat. AID would fund construction of demon
stration material, FSDVM would provide design and instruc
tion, and the cooperating campesinos the labor.
 

Comment: 	 Readily comprehensible benefits are essential for program
 
success. If a campesino can examine the advantages of an
 
improved housing design constructed from locally available
 
materials chances of model imitation would be enhanced.
 

Result: 	 The construction of low cost housing designed to meet the
 
needs of people with incomes between 0150.00 to 0300.00
 
colones per month has already begun.
 

The FSDVM has constructed over 1,000 housing units in Santa
 
Ana and has begun work at San Miguel on a similar project.
 
Each lot contains 80 sq. meters of land with both electricity
 
and running water. House sizes vary corresponding to purchase
 
price. A typical two room house in Santa Ana costs about
 
,94,000 for 30 	sq. meters. A less expensive model of 20 sq.
 
meters costs 02,300.00. Prices of the homes in the San Miguel
 
project will run a little higher due to inflation.
 

While adequate 	shelter is being constructed by the FSDVM and
 
financed, there is no other feattIzes included with the house.
 
Utilization of solar heaters for washing clothes, dishes, and
 
body can be designed for incorporation in these homes. Addi
tional costs would be light (depending on capacity of the unit)
 
and serve as a beneficial model for other nearby communities.
 

http:02,300.00


Topic: 	 Drinking Water
 

Contact
 
Organization: 	Martin Wolterding, Peace Corps Volunteer and Vision
 

Hundial, International, Lic. Pablo A. Goddar&,

Director, Tel. 26-0615
 

Subject: 	 Construction of water line for a small rural town.
 

Background: 
 El Tamarindo is a small rural town (population 2,000)

situated in the eastern part of the country on a small
 
peninsula with no available drinking water.. The

Sdlvadoran government has been petitioned three sepa
rate times by the town within the last 5 years.. The

latest request, made to the Public Health Sector of the
 
government, produced an inspector who came out of San
 
Salvador to visit the site and make recommendations.
 
The results of his survey showed that water could be

brought into the town from a nearby spring situated
 
across the peninsula but in 3-5 more years. 
The main
 
reason cited was due to lack of money.
 

Monetary

Action: 
 The average family earns an income between 5 to 6


colones a day. 
The town has raised $2,000 dollars and
pledges "mano de obra" to seek completion of the pipeline.
 

VisiOn Mundial (religious organization) has pledged

$14,000 dollars for construction of a pipeline and Peace..

Corps Volunteer Martin Wolterding is trying to put together

the program.
 

Status: 
 The spring is located about 3 kilometers from the town-

It is situated 	on a finca owned by Dofia Emma Ceballos.
 
She has consented to give the town free water rights
for use of the spring. The legal papers are being drawn
 
.up now.
 

Immediate
 
Needs: 
 The present situation calls for a survey to be taken by


an engineer to examine the possibilities of a water pro
ject and give an estimate on anticipated cost.
 

Once the technical feasibility of the project is estab
lished work plans can be started as soon as funding permits.
 



Topic: Water
 

Subject: Use of Hydraulic Ram Pumps in El Salvador
 

Contact: 
 Small private farm situated outside of Sonsonate in the
 
Canton, San Ramon, another site was located about 5 kilo
meters from San Ram'n on the river Barranca.
 

Purpose
 
of Visit! To investigate the use of hydraulic ram pumps by small
 

farmers.
 

Results: 
 The first site visited on the Rfo Barranca was located about
 
one mile off the main road (dirt) and wav accesihbie bny b
 
foot along the border of a dug out irrigation canal. Upon

arrival the pump appeared to be functional situated along

the base of the river in about 18 inches of mud. The pipe

extending out of the pump was about 1 inch in diameter and
 
did not appear to be suitable for any large irrigation.
 

The second site was located in the Cant6n San Ram6n. The
 
owner of this small finca had about 3 or 4 pumps scattered
 
throughout his property in key locations. (the pumps are
 
thought to be over 50 years old.) 
 The farmer stated that
 
he felt the pumps were efficient moving small quantities of
 
water but expressed doubts about any large scale irrigation

with the units. The Salvadorean Health Department had also
 
visited his site to view the potential of using the ram pump

for lifting drinking water.
 

Comment:. 
 There are various locations throughout the department of
 
Sonsonate that are using ram pumps in small scale projects.

The potential of this pump represents a good investment to
 
a small land owner with modest water needs. (such as a
 
water supply for-himself, animals, and a garden.) Unfor
tunately, there is only a limited number of possible bene
fitors for this pump due to its large quantitative use of
 
water and geographic functional demands.
 

It was reported that some simple ram pumps have been manu
factured in El Salvador but are nowpractical non-existant
 
due to low demand.
 


