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Annex IIT

Survey.of the State of Aporopriate Technology
in E1 Salvador, by James S. Monachino, USAID/
El Salvador Contractor, Project No. 519-177,
flovember, 1978,


http:Survey.of

I.A. Observations

The followine constraints were observed in all the Cen-
tral American countries with regard to the absorptlon of aovpro-
priate technolory by the rural populace and the use of non-
traditional eneray vesources.*

1. Credit: All the major bankine institutes believe
there is a sufficient supply of money +to meet rural credit
demands. lIfonev is bheine nrovided from both national and
international souvces. Tield observations indicated that mest
small creditors agree with the ban¥s but have manyv friends that
don't take advantage of the system because-

a) They don't understand how to do the panerwork.

b) Mcney is not obtained on time or may recuire a
long waiting period,

c) Many rural entrenreneurs operate in a seasonal
markef and monthly pavments are inhibiting.

d) Danks nromotlonal eFForts in rural areas are
weak,

A larae percentace of rural residents are unfamiliar
with the concent of institutionalized credit. Thev may need
some basic training on how to manage the credlt +hey receive
and bookkeeplnc For the majority of people in the rural sec-
tor who can't read or write, the bankine svstem is a pernlexing
institute.

?. Poor acecess to 1nFormatlon/teohnloal assistance:
There is an obvious bottleneck of data from the information
center to the field. This can be attributed to the followins
reasons:

a) Weak linkaces bhetween resource centers and -the
rural resident.

b)  Hieh cost of maintainine an effective informa-
tion/technical assistance extension program,

¢) Lac! of qualified nersonnel to work in rural
areas. :

*NOTE: The defree of the constraints varies amonm the dif-
ferent Central Amnrlcan countries but renerallv ap-
ply to all.
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ad) Language bdrrler. (Many resource centers have
1nformat10n arr1v1nﬂ from international sources
in the language of the sender.)

e) Llack of adaptative arencies to annly useful data
to specific field conditions and solve prooblems.

3. Marketing system: The primarv difficulties encount-
ered are:

a) Fach country tends to have an over-developed
central market system situated in the canltal
and underdeveloped market system coverine the
rural area.

b) The internal market for traditional eodods is
static and seasonal.

c¢) Weak development of 3rd class feeder roads con-
B necting to secondary and primary roads.

d) Underdeveloped processing and packaeging systems
of local goods produced.

e) .Strone cultural barriers which obstruct innova-
tion and the planting of more nrofitable Crops.

4, Private Sector: Technoloalcal development is prlma-
rlly fomented throuph the private sector. This process is
belng retarded in Central America because many larse indus-
tries don't believe it is profitable to sell to the rural re-
sident. They list the followine reasons why:

a) Large amount of canital investment needed to
establish local offices and logistical serv1ces.‘

b) ngh overhead necessary to maintain the opera-
tion.

c) Low purchasing power of rural resident.

d) Traditional culture and low level of education
often hamper promo* .on efforts to sell new pro-
ducts.

e) Profit marp:ns are always lower in the rural
area than in the urban area.
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I.B. Description of Project

The object of this investigation was to conduct a review
of what is happening in appropriate technology (A.T.) and non-
traditional energy development throughout Central America.
Emphasis was placed on describing constraints encountered by
the rural residents in absorption of low-cost technology. The
principal areas examined were:

1. Credit facilities

2. Marketine patterns

3. Access to technical assistance/information
4, National research activities

5. Private sector

The investigation involved travel to Guatemala, Hondu-
ras, Nicarasua and Costa Rica. The results produced a com-
pendium of A.T. activities in each country. Specific cases
of A.T., activities, similarities, and constraints which many
of the rural residents of Central America experience are
cited.

NOTE: A separate investigation of El Salvador was completed

~ . for USAID/EL Salvador in Movember, 1978. The Fl {il-~
vador report, entitled "Survey of the State of Appro-
priate Technology in Fl Salvador", is annexed to this
report. The Overview and: fmmary and Observations of
the current report include all the five Central Ame-
rican countries.



I,C. Methodology

A brief survey was conducted in each of the Central Ame-
rican countries. This was accomplished with the assistance of
all the USAID Missions in Central America. They provided rele-
vant reading material, advice, and assistance in arrancinm
interviews in each country. Institutions contacted were from
both the public and private sector, includine:

1. Central Banks
2. Vocational Trainine Schools
3. Universities
4, International Asencies
.5, Private Sector (Primarily Agricultural Distributors)
Zj{s, Governmental Planning Offices
- 7. Others
The result of the survey was a rough composite of A.T.
and non-conventional energy activity in Central America. Due
to the limited time factor no in-depth analysis was performed
on any of the topics discussed. The purpose of the survey
was merely to highlight the major A.T. activities and problems

encountered by the rural populace with regard to A.T. ab-
sorption.



I.D, Summary

The use of appropriate technology and non-conventional
enercy in Central America is varied and scattered. overn-
ment awareness and interest does vary slieghtly from country
to country but the net results are the same. Substantial
amount of A.T. oriented activity is not reaching the rural
resident thoush examples of successful projects can be found
in every country. Unfortunately, these examples rarely leave
the site they are conducted on. '

The problems in effectively promoting anpropriate tech-
nology in the rural areas are multi-dimensional. Certainly
the lack of education, reinforced by cultural tradition and
low learning motivation, pose difficult problems to rauge and
resolve. More conventional constraints encountered by the
rural resident are:

a) Lack of credit (or knowledge of how to obtain
it).

b) Lack of technical assistance.

:6)§;La6k 6f'usefu1 technical inputs (e.g. eaquip-
. ment, seed, fertilizer).

d)~5Poor1y developed internal marketing structure.

‘@) Underdeveloped villase communication linkaces
with outside sources.

The resolution of these problems will come about if
each Central American country can identify the individual
needs of their rural populace and mount a concentrated drive
to help solve these nroblems. The thrust of a strategy should
include elements of both the public and private sector. If
this ie attempted, a regional Central American agency could
play a beneficial role in the promotion and dissemination of
A.T. and non-conventional energy technologies. It would pro-
vide governments and businesses with an opnortunity to seek
Central American consultation to questions that cannot be re-
solved at a national level.



I.E. Overview

The non-conventional enerey and anpropriate technoloey
act1v1ty charts on paces 10 and 11 represent only those aven-
cies that were contacted durine this investiration. They il-
lustrate the amount of A.T. and non-conventlonal enercy acti-
vity takine place throuchout the region. Fach chart rates
the degree of interest demonstrated by each agency listed.
This rating was determined by personal interview, reading ma-
terial and third parties.

The following is a listine of the Central American
countrles, arrancged in order, from most active to least ac-
tive in A.T. and non-traditional enereyv activity:

. 1. Guatemala -~ is the leading Central American country
in A.T. and non-traditional eneray activity. This can be at-
tributed in part to two factors:

a) The 1976 earthquake forced many acencies to use
A.T. methods to help solve the tremendous rural
housing problems.

b) Large number of rerional Central American of-

‘ fices - this includes oreganizations such as
LAAD, ICAITI, ATI, ROCAP and SIECA, which con-
duct the bulk of thexr research and/or spend
most of their tlme in Guatemala and are 1nvolved
or interested in A.T. proiects. :

Proiect Prospects - Pua+ema1a is the third least dif-

ficult Central American country in which to Dlan and administer
a major A.T. oriented rural project. The major constraints are:

a) Weak rural extension system (this includes credit)
b) Strong cultural barriers

¢) Indian lancuage problem

d) Low level of education

e) Poorly developed third-class feeder road system.

Comment - There is a tremendous amount of research
and promotion talent in Guatemala., Some of this talent is

found in:

a)

ICAITI - Research {some extension)



b) LAAD - Prumotion and financing (agrc-industry)

¢) CEMAT - A.T. field work (non-traditional build-
ine materials)

d) OPINA - Ing. Penagos (bio-gas)

These organlzatlons represent spec1alssts of dif-
ferent technology mixes that are underutilized and could help
promote an effective A.T. proeram.

2., Costa Rica - is a close second to Guatemala in A.7T.
activities that are occurineg in Central America. It may soon
be first if intra-country collaboration continues to exnand.

Project Prosvects - Costa Rica is the prime prospect
of all the Central American countries for the implementation
of an A.T. project. Reasons are:

a) High level of education
b). Developed system of thxrd class a11 weather roads

e) Excellent central 1nformatlon systems

 d)‘ Larve percentage of rural 1an owners
fé)z Receptlve ‘populace
£) Interested governmental support

' Comment - ITCR, CONICIT, Peace Corps, and the Uni-
versity of Costa Rica are some of the prlnc1oa1 fomenters of
A.T. The major constraint of a licsht canital technology pro-
ject would be weak information/extension linkages to the rural
areas and saturated traditional market system.

The second week in June, 1979 Costa Rica will be
celebratine sun week. The purpose is to help raise the level
of awareness of solar energy among the populace.

3, El Salvador - is the third most active Central Ame-
rican country in A.T. activitv.

Project Prospects ~ Fl Salvador is the second most
desirable country in Central America for the promotion of a
national A.T. proiect. The principal reasons are:

a) Strong extension service

b) 'Receptive rural populace
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¢) Developed rural road system
d) Covernment support
e) Public and private oreanization interest

Comment - The major national A.T. organizations in
El Salvador are:

a) Catholic University (UCA)
b) CENAP |
c) CENCAP
‘ Attempts are being made to increase collaboration
between sovernment agencies and the University but process
has been slow. .

L 4., Honduras - is the fourth most active country in
“Central America in A.T. -

’ ., Project Prospects - Honduras is a difficult country
'to administer any Targce scale A.T. activities because of:

a) Low level of rural education
b) Underdeveloned third class road systems
c) ‘Underdeveloped secondary marketing system

'd)  Strong cultural barriers

‘e) Limited rural extension
.f) Poor access to A.T. information services

. o ggﬂgggg"— Honduras has a strons cooperative movement
which is receptive to utilization of 1ight capital technolony

‘practices. They should be considered as a possible conduit
for A.T. activities in Honduras.

USAID/Honduras is conducting a major A.T. nroject
in Honduras and is an influential fomenter of light capital
technology in the countrv.

§. Nicaracua - is the country with the least amount of
A.T. activity in Central America.

Project Prospects - NDue to the country's political
instability, A.T. will most likely be limited.




Comment: Nicaracua has the potential for developing
light canital technologv proiects. The USAID Mission in Nica-
ragua particinated with the Ministry of Health in 1976 ir an
appropriate technologv project.® The nroject was considered
a success and reached the rural ponulace very successfully.
INVIFRNO is the most active government A.T. group presently
operating in Nicaragua.

* Refer t6 Section IV.B., number 4, for details.
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(Not listed by Priority)

NON-CONVENTIONAL ENERGY

GUATEMALA EL SALVANOR HONDURAS WICARAGUA COSTA RICA
(3) 1. Universidad [(B) 1. San Miguel |(C) 1. €DI (B) 1, INVIERNO (3) 1. vNDP
de San Car- Hospital « Peace Corps 2. Private « Peaca Corpe
los Project 3. USAID/H Hotel owner 2. IHER
2. Peace Corps 2. UCA 4. Universidad « Univeraidad
3. CEMAT 3. CEL Nacional (C) 1. Universidad Nacional de
SOLAR 4. ICADA-CHOQUI 4. CEMAP 5. CONDEFOR Costa Rica
ENERGY 5. ICAITI 5. Univ, Na=- . S$. Universidad
(C) 1. OAS cional de Costa
2. OPINA (C) 1. Peace Corps Rica.
3. Solar Energy 2. CENTA/Eng.
Association/ Department
Guatemala 3. CENAP
4. SIECA 4. Solar Energy
N 5. UNDP Assoc./E.S.
{A) 1. OPINA (A) 1. Peace Corps {(C} 1. Universidad |(cC) i. Ingen:o San | (B) 2. gni'.;lldld
. Nacional Antonio e C.R.
(B) 1. ICAITI (B} 1. 1IS1C
2. u. de san 2. Universidad 2. CONDEFOR 2. Rusvos oan 2. Ve eoto-
BIO~-GAS Carlos Nacional 3. UNDP tTe
' 3. CEMAT 3. ucA R
4. ICADA-CHOQUI - 4. CEL (C) 1. CoNICIT
(C) 1. si=ca (C) 1. BFA § TacRe Corps
2. Peace Corps : X M )
(B) %. Peace Corps (B) 1. Private (B) 1. Peace Corpz |(B) 1. INCAE (B) 1. INCR
.« U. de San © Farms 2. Universidad 2., Univ. de
Carlos - Nacional (€) 1. INVIERRO Coste Rica
WIND POWER 3. CEMAT (c) 1. CEL 2. Wisconsin
“' IE\DA-CHOQUI 2. Peace Corps [(C) 1, CDI Partners
5. Private 3. uca 2. AID
v Farns 4. Universidad
Nacional X
(A) 1. ICAITI (M) 1. CEL (B) 1, Peace Corps |(A) 1. Ministerio (B) 1. Private
(B) 1. 1DB {C) 1. uca § UsAIn/H ggbf;é‘.“’ Company
WATER POVER 2. Peace Corps 2. BFA " opI 2. UNDP (C) 1. Peace Corps
AND OTHERS 3. CEMAT 3. ITCA 5. CONDEFOR 3. Mining 2. INCR
4. ICADA-CHOQUIX 4. CENCAP 6. = th Coa ies 3. CONICIT
5. Save the 5. CENTA/Engr. * ::Iidr . panies 4. Universidad
Children Department en de C.R.
(c) 1. SiECA .
. 2. INDE

EXY: (A) = Very

(3) - Strong interest/Projects planned
{C} = Interest/No projects planned

strong interest/Performed test trials .

ot



APPROPRIATE TECHNOLOGY ACTIVITY CHART POR
CENTRAL AMERICA
{Hot listed by Priority)

GUATEMALA .

EL SALVADOR HONDURAS NICARACUA CO3STA RICA |
(B) 1. USAID/G (B) 1. IDB (A) 1. USAID/H (B) 1. USAID/N {A) 1. Peace Corpe
2. 1DB 2. USAID/ES {B) 1. Peace Corps .2. NTIS (3 1. wr1s
3. OAS 3. OAS 2. VITA 3. UNDP 2. AT
4. Peace Corps 4. World Bank * 4, 1DB *
3. M1 3. OAS
5. Canadian 5. NTIS 4. NTIS 4. UNDP
INTERNATIONAL 6. Sovt. 6. German 5. I7G S. CATIE
INSTITUTIONS « ROCAP Mission
7. ATI 7. ATI {(C) 1. IDB .
8. NTIS 8. FAO
9. LAAD 9. ITCA
10. World Bank
11. ICAITI
{C}) 1. SIECA
(8) 1. Universidad (B) %. BFA (B) 1. cn1 (») i. INVIERNO {(A) 2. INCR
de San » UCA « INTA
Carlos 3. CENAP © 1. tanco Cen= 3. FED e T dad
NATIONAL 2. CORFINA 4, CFNCAP 2. INPOP 4. Ministerio ¢ de C.R.
INSTITUTIONS (C) 1. Planifica- 5. PSDVM 3. CONDEFOR Sebiiiua 3. Univ. Wacio-
cibén {C) 1. Universidad 4. Universidad 5. EXPORTEMOS nal de C.R.
2. GUATEXPRO Nacional Nacional 6' Ba ) 1. B -
. S. Banco Cene - Banco (C) 1. Baaco Cen
tral - Central tral
(A) 1. CEMAT (B) 1. world (B) 1. Thirdscale (B) 1, Wisconsin {B) 1. Worldtech
2. National Re- Neighbors Technology, Partners Costa Rica
construction 2. IMACASA Ltd. 2. IKCAE 2. COOPEPINARA
Committee 3. Avelar 2. Save the 3. TIC, S.A.
3. OPINA Hnos., S.A. Children 4. PACO, B.A.
(B) . =C20A-CHLQUI 4. Maquinaria ic) 3, sempe
. 2, TecGn, S.A. S
3. Save the 5. R.G.Y. Aso~-
PRIVATE- SECTOR/ * Children ciados S.A.
VOLUNTARY. ORGANIZATION. 4. Vorld de C.V.
. ° Neighbors 6. Saquiro,
9 S.A. de C.V.
7. Technoserve
8. Asociacifn

({3]

de Energfa
Solar

IICA

XEY;

(B) - Strong interest/Projects planned
(C) = Interest/No projects planned

(A} = Very strong interest/Performed test trials

1T
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II. Guatemala: Activities of various international, nation-
aI_and private institutions in the development of appro-
priate technology and non-conventional energy sources.

A. International Agencies

1. Instituto Centroamericano de Investigacién y
Tecnologia Industrial (ICAITI)
Elias C, Hill, Regional Coordinator of the
Transfer of Technology Program (PTT)

v «The PTT is a division of the Central American Re-
search Institute for Industry (ICAITI). It officially began
to function in May of 1976 to provide technical assistance for
the small and medium size businesses in Central America. The
program is funded by ROCAP and includes an open contract with
the Denver Research Institute, the Consortium for the Develop-
ment of Technology (CODOT), and Georgia Tech to provide comple-
mentary technical services for the small businesses. Both the
Denver Research Institute and Georgia Tech have provided con-
sultants to help solve A.T. criented problems.

Payment by small industry for services provided
by ICAITI can vary between 30% to 50% of total costs incurred.
The remainder is obtained from external funds*. Services
take the form of seminars, private business consultations,
direct technical or laboratory services, and obtaining and
providing reference or research material. ICAITI is an NTIS
reprecentative for Central America®® and uses this relation-
ship to improve its technical library and to answer requests
of interested clientele who are seeking services which NTIS
can provide.

~ The PTT arm of ICAITI represents an aggressive
effort by the organization to reach out and provide technical
services for all the Central American countries. Emphasis is
placed on the small business but ICAITI does provide a full
range of services to suit the needs of customers in both the
private and public sector. Annex I-B contains a listing of all
major research projects being contemplated by ICAITI in 1979.

* The PTT project covers the bulk of balance.

#% See Annex I-A for a listing of all NTIS representatives
in Central America.
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The Dlacement of PTT aeents in each Central
Amerlcan country gives ICAITI a sense of identification with
its regional constltuency, ICAITI has the votential to be-
come an active regional force in the investieration and dis-
seminarion of A.T. and non-conventional enernry sources.
Much of the success of the PTT nrogram will depend on how
well individual countries identify and attempt to solve their
national problems.

2., United Nations/UMDP (United Mations Developnent
Program)
Alberts Viladrich Morera, lianager of UNDP
Central American Enerey Procram

: The UNDP Regional Fnerpy Development Program
(substantlallv funded by the Orranization of Petroleum Fx-
porting Countries - OPFC) represents an effective regional
approach to energy problem solvine in Central America. The
proaram is integrated and well distributed throughout the
region. The response in all the Central Amerlcan countries
toward the project is pOSItlve. Each country is aware of
what the different participants are doine and are earer to
ewchanae pertinent data at a future date. This investiga-
tion is not an example of low-cost technology but does con-
tain elements of non-conventional energy research.

A short budgetary summary of the U.N. Regional
Enerpy Project is on page 14, The results of this project
will be monitored by most Central American nolicy-makers.

3. Latin American Agribusiness Development
Corporation, S.A. (LAAD)
Ing., Javier Tessari

LAAD is a private investment and development
company. Its shareholders are fifteen leadine aeribusiness
and financial cornoraflons. LAAD finances and develovs agri-
business proiects 1n Latin America 1nvolv1na all phases of
productlon, proce331ng, storace, services and marketing in
the fields of apriculture, livestock, forestry and fishing.¥

Approprlate Technolory Internatlonal appointed
LAAD to be their Central American representative in December
1978, Mr. Tessari believes the acro-industrial movement is
beneficial to the small farmer in the following ways:

* Information taken from LAAD 1977 Annual Report.
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SUIMARY QF TUE BUNCFET OW TEF ROVERNMEMTS IN-FIMD CONTRIRUTION

GOVEDRMHPNT
SUBPROGRAMS COmMTRY ACTIVITY CONTRIBINION
CAS

I. Development of Costa Rica Plannine, halance and 52,500
Ragic data for trainine
enerqy E1l Salvador [Palance, rational use of R4,000

energy, and trainine
Honduras Planning, balance, rational 46,000
use of enerpy
Micaragua Planning, talance, rational 52,000
use and training
L 234,500
II. Fydrocarbons Costa Pica [a) Fvaluation of petroleum 4,0N0
information '
b) Laboratory exneriments of 7,504
i e bituminous schist
| El Salvador |[Evaluation, netroleum info. -
:Nicaragua Fvaluation, petroleum info. 4,000
‘ 15,500
III. DPevelopnent El Salvador |CA trials and trainine 51,000
of geothermal seminars
resources Honduras Assistance in geothermal 243,000
development 553:335

IV. Studies of the
CA Isthnus
electrical 1/ - -
intef?onnec-
tion—

V. lon-convention~ | Costa ™ica Mon~conventional sources 16,0170
al energy (solar, wind, etc.) 2/
sources Ruatemala Prefeasibility study for an 23,000~

(ICAITI) alcohol distillery plant
Nicaragua Alcohol for fuel seminar 3,000
Nevelooment of small hydro- 127,000
electric nlants 5233665
TOTAL A Contribution 783,000
OFEC Contribution 1,500.000
UNMDP Contribution 509,000

1/ Same activity for all countries
2/ Includes in-kind contribution of FAS50,000 from ICAITI
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a) Helps stabilize the internal market

b) Increases utilization of marginal land and
underutilized resources

¢) Raises incomes
d) Increases rural employment
e) Elevates quality of produce

The LAAD business portfolio includes a targe
nunber of major food producers and processors in Central
America. (See Annex I-C for details). Their philosophy is
aimed at high capital solutions to low income problems. Ing.
Javier Tessari is intecrested in a closer working relationship
with ICAITI to have ICAITI design economic strategy mixes of
technology that expanding entrepreneurs could afford. After
designs are created, LAAD would help finance and promote
them +o clients.

The idea has merit. There is a serious vacuum
of Central American institutions that can perform competent
investigative research. These solutions. harnessed with a
reputable promoter and financier would encourage Central
American firms to seek Central American answers., The biggest
question is, can such a system be organized for small business
at an affordable cost without the need of constant external
funding?

4, Peace Corps, Guatemala
David A. Coronado, Deputy Director

All Peace Corps Volunteers arriving in Guatemala
receive 25 hours of appropriate technology training. It is
part of a new instruction program provided by the Center for
Human Potential (CHP). Lectures and field instruction are
given to all PCV trainees. Some examples of rural implements
being built are:

a) Solar fish dryer
Capacity - 60 pounds
Cost - $18.60

b) Out-door Cooler
Size - 4 shelves
COSt - $18.00
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¢) Solar Fruit Dryer
Size - 2 square feet
Cost - $4,00

d) Incubator
Camacity - 300 egas
Cost - $32.50

"e) Tin-can oven
Size - 25-pound lard can
Cost - $1.75

£f) Lorena Stove (mud-stove)
S8ize - U4 burners
Cost - $u4,50

Inertia water pump (two types shovm
on pages 17 and 18)

Size - 4 meters (tubing)

Cost -~ $11.00°

NN
A 4

All these implements are made at the trainins
center located in Antlpua, Guatemala by the Peace Corns train-
ine eroups. All the ideas and eau1pmen+ are fleld tested.

The general reaction to the CHP training proeram is positive,
Many volunteers are eamrer to learn more. Unfowtunately, there
is no more information available. Mr. Coronado is expectlna
some handbooks to be arr1v1ng from Peace Corps Washington and .
VITA, but it is a slow and time consuming process.

One of the most successful prosrams by the
Guatemala Peace Corps is a reforestation program. Peace
Corps Volunteer lMark DesMicelies solved a water nroblem for
a forest nursery in Comalapa by erecting a windmill to pump
water. The proiect was a success and the windmill is still
functioning even though Mark went home and was renlaced by
another volunteer.

The Cuatemala Peace Corps is interested in
part1c1pat1no in anDroprlate technology oriented pro1ects.
The bipggest constraints are lack of A,T. information and
funding (depending on the circumstances).
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Interamerican Develonmenf Bank (IDB)
Mr. Alberto Val, Encineerins Nepartment
Guatemala City

The IDB response to 1mprov1nw LDC enerey programs
is to optimize productlon facilities and promote construction
of new proarams. These programs should complement existing
The Central American resional anproach to solving
energy problems represents a micro example of the overall
global stratecy. The following projects are described by lNr.
Val as subjects of interest to the IDB in Central America.

a)

b)

e)

&)

b)

Use of alcohol as a gas sunplement.
The UNDP proiject with ICAITI is a project
they will be scrutinizine,

Formation of micro turbines - IDR is encourag-

ing INDE (CGuatemalan Flectric Power Company)

to study the potential use of mini hydro-
‘electric generators for use in small communi-

ties and isolated areas of Guatemala. Atten-

“tion will also focus on the UNDP project with

Nicaragua which includes research on small
hydroelectric turbines.

Exploration of petroleum s1tes - some deposits
of petroleum have been found in the Peten re-

gion of Guatemala. Additional exnloration is

expected along the border of Mexico and Guate-
mala. Officials are sneculatineg there may be

cil located south of Mexico®. MNo official in-
formation or fipures are available.

oo

jﬁr}‘

Val expects the following in the next five

Increased use of geothermal energy throughout

Central America.

Increased construction of interconnecting
power lines between all the Central American
countries,

# The Mexicans are pumping oil from wells just 60 kms.
north of the Guatemalan border.
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) ?romotion of mini hydroelectric plants for
isolated community needs.

. . The ultimate phase of ererey development in Central
America is expected to be the installation of a nuclear pover
plant just before the turn of the century.

6. Secretaria de Intepracién Econdmica Centroameri-
cana (SIECA)
Julio E. Obiols, Dept. of Physical Inteeration
Guatemala City

Mr. Obiols believes that consumption of oil in Cen-
tral America will be a continuous and increasing problem.
Therefore, development of non-traditional enerey sources
should be encouraged. This includes:

g) Solar energy

b) Geothermal energy

c) Hydroelectric energy
d) Bio-gas

e) Plant fiber waste

f) Alcohol for fuel

SIECA is actively participating in the UNDP Re-
gional Energy Program. They are attemntinas to improve re-
gional Central American enerny stratecies by servine as a
conduit for information exchanrse and dialogue among members.
A report entitled "La Situacidn Fneresética en Centroamerica
y Perspectivas para el Futuro", written in Aupust, 1978, out-
lines in detail the Central American energy situation and
SIECA's position.

Located on page 21 is a chart which shows enercy
consumption of all the households in Central America. The
information was taken from the last housing census. It in-
dicates that the majority of households in Central America
still cook with wood. This situation can be ameliorated
if A.T. techniques are refined and disseminated to the rural
areas. Mr, Obiols would like to see more research in bio-
gas, improved (wood burnine) cookine devices, and solar
energy to help reduce the massive consumption of wood for
fuel.



CENTRAL AKERICA: NUMBER OF HOUSES CLASSIFIED BY AMOUNT OF ENERGY USED FOR COOKING AND ILLUMINAY 10N

{Thousands of Units)

STOVE ILLUMINATION
Les. . Electri- Kerosene Electri-

No. of -Wood city "~ LPG No. Wood city Kerosene  No,
Country ‘' Houses No. ¥ __Wo. % _Wo. ¥ ind. No. Wo. % -, Wo Z ind,
Guatemals go1 - 710.:-88 7 1 6 8 20 173 22 : L sz 2%
€) Salvador 654 501 77 1 2 107 16 35 23 3 ko8- 61 23
Honduras k63 376 81 3 1 - 7015 % 107 23 k25 2y 99
Nicaragus 302 27 75t 1 5719 16 T 1k W at6s S5 1
Costs Rlcs 231 153 66 s9 25 12 57 7 125 Sb - = o6
ToTAL - 2 451 1967 8 8 3-3M013 -9 & 23 759 31 2tk S0 ass

- e wo- A ...

*Source: Housing Census

' Refer to SIECA/7871INF/14 re;ort entitied "La Situacidn Eﬁergétléa en

Centroamerica y Perspectivas para el- Futuro", August, 197°
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SIECA is interested in helulnz promote prag-
matic non-conventional eneray policies in Central America.
They should be considered prlnarlly as non-buduetary col-
laborators in assisting to alien upper level political ma-
chinery.

7. Organization of American States
Dr. Eduardo Ritter Aislén, Director
Guatemala City

Dr. Ritter Alslan stated that the main ob-
jectlve of the 0AS office in Guatemala is to perform admin-
istrative Functlons. He did mention two ovrojects that OAS
148 involved in,

First: OAS and ICAITI - a small sum of money
was granted to ICAITI to conduct research work in the follow-
ing fields:

a) productlon of paper. From 1nd1penous na-
- tural resources

1b) ﬁaneStl€atl0n of tronlcal fruit

~e)  develop 1nFormatlon deallnp w1th 1ndustr1a1
: research

"Second: O0AS and Unlver51tv of San Carlos,
Enplneerlna Department - the Unlver31ty is conducting re-
search in the field of non-conyentional energy sources. No
details about the proiect or amount of money involved were:
disclosed., :

The OAS offlce in Guatemala is Dartlclvatlng
in some ~aspects of appropriate technology development but
budgetary 1nv01Vement appears to be low.

é Natlonal Institutions

1. Corporaclon Financiera MNacional (CORFINA)
Luis Antonio Fernéndez,
Director of Proyrammlnw

This bank is located in Guatemala Clty. It of-
fers a line of credit desiened to attract small businesses or
cooperatives. USAID/Guatemala is nerotiating with CORFINA to

increase this line of credit for the use of small
entrepreneurs.
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Mr. Fernindez believes that the bank has enouch
credit to cover demands of small businesses in Guatemala.
He admits that the bank's promotlon proeram to reach areas
located outside the capital is weak. Many rural areas are
unfamiliar with institutional credit and don't know how to
take advantage of credit onoortunltles. Another barrier
that exists in Guatemala is the laneuage problem amone the
rural indians.,

The idea of low-cost technology for rural areas
is viewed with some reservation. The use of 1nproved tech-
nology for utlllty articles is welcome but not in the case
of artisan handicraft work.

Example 1: There is a small town in Guatemala
that makes pots without the use of a pot-
ter's wheel. It is a traditional talent
that has cultural value. If someone coes
to that town and tralns those peonle to im-
prove production by using a notter's wheel
they will destroy the value of the pot and
the tradition.

Examnle 2: The old indian designs are slowly
phasing out for more marketable western
patterns. Buyers are influencine tradition-
al styles and in some cases copyine design
patterns for mass reproduction elsewhere.

The bank is awarve of the problems it must resolve
to reach small businesses. It is slowly attempting to reach
these rural people. Success will take time and prodding
from' respon51b1e government 1eaders.

~2. GUATEXPRO
Luis Alberto Norleaa H., Deputy Director
Guatemala Clty s

_ GUATEXPRO is a government oreanization founded in
1971 for the promotion of national exports. Over 65 percent
of their clientele have flxed assets of over 50,000 dollars
and are capital intensive in their Droblem solv1nc method-
ology.

USAID/Guatemala is considering assistine GUATEXPRO
.in the promotion and marketing of handicraft items produced
by rural 1ndustry. A Rural Fnternrise Nevelopment loan is
being necotiated with the Guatemalan sovernment.
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Mr. Noriega claims that there is a market for ex-
port products in the United States and Europe. The demand
is not the problem. He stated that they must improve qual-
ity and efficiency to be active in the world market.

GUATEXPRO receives assistance from the International
Trade Center (ITC). Through their financial aid various ex-
perts from around the world are brought in to give seminars
in management, packaging, labeling, promotion, etc. These
seminars are aimed at entrepreneurs who have a mlnlmum of a
high school education and three years working experience in
the field., The seminars are about 50 hours in length and
last one week. The entrance fee for courses offered is $50.

GUATEXPRO also receives assistance from the United
Nations, the European Economic Community (EEC), Holland,
and the United States. These countries provide technical
counsel to GUATEXPRO clients. This assistance has resulted
in both production and quality increases.

.. The three most 1mportant characteristics that
GUATEXPRO seeks in a company are:

a) Quallty of 1ts product

Quantlty 1t can produce’

induétﬁ&‘
. Lack of. admlnlstratlve‘skllls -

Language barrleré‘(among the Indlan popula-
tlon)_

) “Small%productlon

ldfifQuallfy control

2) Unreliable production scliedules

Mr. Noriega would like to see ag“o-lndustry, food

proce551ng and the textile industry develop within the next
five years to help diversify the economic base of Guatemala.
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3. Universidad de San Carlos de fCuatemala
Ing. Rall Francisco Molina Media

The University is doing some research in the field
of non-conventional enerey. Basic data has been collected
on solar radiation intensities throughout Cuatemala and wind
velocities at 14 sub-stations. WUniversity personnel inter-
ested 1n the development of low-cost technology include:

Ing. Manuel Ruano - Non-conventional energy sources
Ing. Roberto Lou - Appropriate Technology
Ing. César Barrientos - Appropriate Technology

Funding of research has been provided by the Or-

ganization of American States. The university received
14,000 dollars in 1978 and will receive about 20,000 dol-
lars in 1979. Ine. Rall Molina is interested in narticipat-
ing more actively in A.T. oriented projects but claims re-
search is expensive. HFe said that the technology issues will
be discussed on a regional level in July, 1979, by a pronosed
conference amongz the Central American universities. The name
of this conference will be the Fngineerines Enerey Seminar for
Central America and Panama. It will be sponsored by the
United Nations, the Orsanization of American States, and the
Interamerican Develonment Bank.

4. Consejo Nacional de. Planificacién Econdmica
Eduardo Martinez D., Coordinator
Juan Alberto Hernéndez, Asst. Coordinator
Science and Technology Education, Technical
Assistance

Mr. Martinez claims that the two major A.T. groups
in Guatemala are the Centro Mesoamericano de Estudios sobre
Tecnologia Apropriada (CEMAT) and the National Committee for
Reconstruction. Mr. Herndndez, the assistant coordinator of
the Health, Education and Science and Technology Planning
Division, explained the role both organizations play. The
planning directory lists CEMAT involvement in eicht rural
studies. The topies include investication of low-cost build-
ing material, promotion of the "Lorena stove", and the study
of various "campo" medical practices. The information did
not provide specific details on any projects.

The MNational Committee for Reconstruction is listed
for its work with non-conventional building materials. The
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program has been successful in the reconstruction of many
low-cogt rural homes after the earthquake in February, 1976,
Mr: Luis Ferraté is the man to contact for more specific de-
tails.

. The Planning Department is interested in the pro-
motion of appropriate technolory but views it as only a small
e}e@ent of a total technological approach. Consequently, of-
ficial interest is demonstrated but activity is low.

C. Private Organizations

1. Centro Mesoamericano de Estudios sobre
Tecnologia Apronriada (CEMAT) '
Dr. Rodolfo Castillo .
Guatemala City

L This organization beran to function in February
1976 after the Guatemala earthquake. It is considered by
many policy makers in Guatemala as the leading A.T. orpani-
zation in the country. The main obiectives of CEMAT are:

a) Investigate affordable technoloey alterna-
tives for the rural populace,

,b)A Use available resources,

fbjngbOmotezthe diséemiﬁafi@n‘of'lpwfcost‘ 
. technolosry, Lo T e T

'd)  Seek simple, labor-intensive solutions
+ . to solve rural technology problems, and

fé?f‘imﬁﬁove,the basic level of 1life

N ;{Tﬁ¢ ﬁ¢st;siznificant areas of study being
pursuédﬁbyﬁCEﬁAT{ape: '

‘a)’ Construction: Development of low-cost
“buildine material for rural structures.
CEMATITA is a cement that was developed
by CEMAT using only local materials.
This cement is beine produced in some
rural areas for the manufacture of
building blocks. The cost of each block
is 8 cents versus 15 cents for conven-
tional blocks.,



b)

c)

d)

e)
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Health - Several studies have beer conducted
on the use of traditional medicine in the
rural areas. The purpose is to implement a
gradual ungrading of health by refining the
traditional system. This is accomplished by
complemen*ing existing deficiencies with
modern inputs,

Fnergy - Investication of non-traditional
energy sources for the rural area. There
has been some work done with solar enerpey
implements, bio-sas, and the mud stove
("Lorena Stove").

Nutrition - Volunteers are attemntineg to im-
prove the level of villase nutrition by teach-

ing the women of the community how to cook
easlly-grown plants.

Mon-Formal Education - The object is to in-
crease the level of working skills used in
the "campo"., Seminars and test trials of
work-related subiects are held to assist the
rural resident. Audio-visual imnlements,
cassette tapes and simple pamphlets are
used during these classes.

‘ The extension work performed by this organization
is basically conducted in Ruatemala, They are collaborat-
ing with Appropriate Technology International on the possible
formation of an international information system but no
action has resulted. Additional international agencies that
CEMAT has contact with are:

a)

b

)

e)

f)

GRET - Grupo de Invees:icacidn sobre Técnicas
Rurales’, Paris, France

ITDG - Intermediate Technoloqy Group , Fngland

‘Basic Research Institute - McGill University,

Canada
VITA - Volunteers in Technical Assistances, USA

TOOL ~ Stichting Technische Ontwikkeling
Ontwikkeling Landen , Holland

CEESTM - Centro de Fstudios Feondmicos y
Sociales del Tercer Mundo , Mexico
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CEMAT is interested in collaboratine with othep
Central American countries for the nromotion of A.T. Un-
fortunately, the organization has very limited financial,
physical and nersonnel resources to bhe considered of strong
regional influence.

2. ICADA - CHOQUI Experimental Station
Ouezaltenanro, Guatemala

This is a small vesearch develooment organiza-
tion which operates on a local level. They collaborate with
CEMAT and the Guatemala Peace Corps on various nrojects.,
Their biggest success story is the mud stove, i.e. the "Lore-
na Stove", which improves cooking efficiency and decreases
wood consumption. The stove is constructed out of local
materials. Additional activities of the sroud include:

a) Vork with small wind units

b) Bio-gas - Ine. Penagos, consultant
¢) Salarfenergy implements

d) Low-cost buildine materials -

ICADA-CHONUI receives most of its funds from
the Canadian Government. On weekends volunteers occasionally
offer appropriate technclogy courses on how to use and build
different rural implements. Entrance fees vary from free to
$5.00. Some of the members of this organization are Hugo
Pineda. Manuel Tay, Donald Yharton, and Santos Colon Garcia.

This group is not as well known as CFMAT but
people who work with them praise their accomplishments. The
organization has a limited outreach program in Guatemala but
is considered a fomentor of A.T.

D. Private Sector

1. Oficina Profesional de Ingenieria
y Agronomia (OPINA)
Mario David Penagos 3., Ing. Agrénomo

Inm. Penagos is the orime fomentor of bio-gas
in Central America. He has been studying the construction
and production of bio-gas since 1956, He has traveled to
Germany, England, France, Snain, and Portugal studying dif-
ferent systems of production.
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The first contract he received was in 1958. He
was contacted by the government of El Salvador to build a
compost plant. The deal never materialized because of dis-
trust by government officials in Mr. Penasos' abilities to
perform the work. Since that time he has built about 20
bio-gas plants throughout Guatemala. All have been for the
private sector. He came close to buildine a larse methane
gas nlant for Guatemala City in 1967 but never finished
construction because of internal covernment disacreement.

A functionine examnle of a bio-gas nlant built by
Mr. Penagos is at the Finca "F1 Trebol" located on Xm. 18
of the road to San Juan just outside of Ruatemala City. The
plant was constructed in 1964 at a cost of $8,000, and Dro-
duces 50 cubic meters of methane per dav.

] The following lists the potential enersy in one
cublc meter of bio-gas in relation to other energy sources:

1.1 liters of alcohol

.8 liters of gasoline

+6 liters of diesel
1.4 kiloerams of charcoal
2.2 kilowatt-hours of elecrtric energy

1 cubic meter bio-gas
n n n n’
U | B | SR "o
non " REAE
n o w on "

Mr. Penagos is doing consulting work for both CEMAT
and CHOQUI-ICADA. His latest project is for a large cotton
grower and cattle rancher on the Pacific coast. The owner's:
name is Mr. Milton Molina and a desien is being made for
construction of a $1,000,000 unit.

Bio-gas has a tremendous potential in Central Ame-
rica because of the ideal climatic conditions. The biggest
constraint Mr. Penagos has encountered is the amount of ig-
norance that exists on the subject. He said neople just don't
believe it can be done.

2, Técnica Universal, S.A. (TECUM)
Otto Mittelstaedt S.,
Manager/Agricultural Machinery
Guatemala

TECUN is one of the largest distributine companies
in Guatemala. They carry a full line of equipment to satisfy
the needs from homemaker to farmer. The central office is
located in Guatemala City but the strencth of company sales
lies in its 250 dealers scattered around the country.
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Mr, Mittelstaedt stated that the smallest tractor
TECUN sells is a 25 horsepower import from Japan. The name
of the company is SATON, The tractor sells for about
$6,650.00, with a planter, disc and plow. Tt can be purchased
w1th 30% to 4L0% down and two years financin~. The sales re-
cord for this tractor is under 10 units a vear,

Since the comnany does have a large outreach pro-
gram, promotion and marketines is berinning to Focus on the
small farmer. TECUN believes the small tractor is too ex-
pen51Ve for the average farmer. They are thinkine about
openineg up a new department that will cater to the small
landowners needs more productively, Two manufacturing com-
panles are beine considered to Flll that role. One company
is TATO from BP&le and the other is International Modern
Machlnerj located in Beaumont, Texas, These manufacturing
companies offer a full line of hand-operated and animal-
drawn equipment. This includes:

a) Plows
b) Discs
iqi;’y ’

© Fertiiizer alstrimters.

”f) aCu1t1vators
TFCUH is 1nterested in se111ng low-cost technolopy

to the small farmer. It is examlnlnq 1ts optlons and! plannlng
a marketing strategy for (uatemala.‘

3. AGROFORD, S.A. L
Carlos E. Sol, Sales Manager
Guatemala City

Mr. Carlos F. Sol believes there is a limited market
for small-scale farm equipment, His company previously car-
ried a line of small tractors made by Honda but stonped im-
porting them after two years of poor sales records,

The limited market described by Mr. Sol con51sts of
small arricultural landowners®* who are primarily located in

# Those who own between 2 to 9 hectares.


http:6,650.00
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the Atitlén Hichlands of Guatemala cultivating vegetables,
Farmers ownine an excess of 10 hectares should consider Pur-
cha51ng a larger horsepower unit (50 h.p. to 70 h.p.) and
rentineg the tractor to his neighbors,

Another class of farmers interested in the small
tractor (25 h.p. and below) are the sugarcane growers. They
prefer the smaller vnit to perform specific 10b° such as
cultivating between the rows of cane while it is growine,
Unfortunatelv, low market prices on sugarcane have produced
a lag in capital investment bv these farmers.

The two major companies that are selline small
tractors in Puatemala are KUBOTA and SATOH, Both of these
Japanese companies export a full line of equloment which
cost about 5§ to 8 thousand dollars depending on the unit's
size and accessories that are purchased.

IMMACASA is a company located in Fl Salvador which
is exporting a full line of discs to Guatemala., The discs
are manufactured in El Salvador. UnFortuna‘ely, laclk of
raw materials has forced the company to Import nearly every-
thine needed to manufacture the units. Prices are very com-
petltlve w1th other brand name competitors., The success of
these discs in Guatemala is still too premature to gauge but
buyers do seem reluctant to purchase them. The reason is
the untested quality and the low price difference from inter-
national brand name Droducts.

AGROFORD has no 1ntere81 in selline small aorlcul-
tural farm implements because of the low profit margins 'in- .
volved. Lack of rural resional officecs makes the 1dea of
selllng small farm 1mp1ements to the poor landowners im-
practlcal. . .
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ITI. Honduras: Activities of various international, na-
tional and private institutions that are related to
the development of aporooriate technology and non-

conventional energy sources.

A. International Agencies

1. Agency for International Develonment/Honduras
Mr. Richard Fera, VITA Consultant/USAID/H

Mr. Fera is workine on a joint contract with
the Denver Research Institute for USAID/Honduras. The object
of his contract is to examine existing information networks
that are operating in Fonduras and recommend improvements.
Emphasis is being placed on an information system that will
be useful to the small entreoreneur. The study terminates
in March 1979, All interested parties should contact Mr.
Anderson of USAID/Honduras for more details. The contract
number is 522-0000.1.

The principal constraints of most rural tech-
nology programs listed by Mr. Fera ave:

a) No bne,institution appears capable:of
. mounting an effective program,:
3555iﬂu:ti;éééﬁCy invo1vement i§fdiffiéﬁlfftof
. achieve, ey

ké)”:fﬁéféfis3&;difficﬁlfjgin?éﬁfaihiﬁé problem
. solving information, B |

d)v”Absencé of local adaptative mechanisms 'in-
- hibit efficiency of technological absorp-
tion. '

'The whole philosophy behind A.T. is fluid move-
ment of ideas. Institutions should be able +o go into an
area swiftly and economically. Once the assigned task is
completed another site should be sought.

2. Peace Corns, Honduras i .
Nicholas S. Metes, Associate Director

_ The Honduras Peace Corps is interested in adopt-
ing a more ageressive stand for the promotion of appropriate
technology in the rural areas. Some examples of activities
done by volunteers are:
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a) Ram pump - PCV Todd Rasimussen built a small
ram pump for a farmer in the northern section
of Honduras. The farmer was irrigating his
fleld by long gravity canals. Todd wanted to
improve the system by addine the nump. The
farmer never accepted the idea. The pump re-
presented something that he did not understand
or felt he needed.

b) Hand operated washine machine - This VITA model
washing machine was built by Todd Rasimussen.
The purpose was to lessen the workload of the
women of the villace. The idea never caught
on because the women felt threatened that
their jobs misht be lost (this eroup renre-
sented women that washed clothes for a livine),
Also, they were afraid that the device would
never allow them to leave the house and chat
with friends. Most women in this village wash
their clothes in the river. The idea was not
a success.

-¢) Lorena Stove - Save the Children in Fonduras
©  arranged a stove construction demonstration at
the Peace Corps Office in Honduras. The ob-
ject of the demonstration was to teach volun-
teers how to build the stove. The results
were successful and some volunteers will be
field testine the idea at their sites.

The instructor who gave the demonstration
learned how to build the stove in Guatemala.
Sefiora Juana V. de Manzano's trip was paid for
by Save the Children, Honduras. Peace Corps,
Save the Children, WID (Women in Development)
and CONDEFOR are interested in disseminating
this stove out to the rural areas.

d) Tree Trials - The Peace Corps in Honduras will
be part1c1pat1nc with COYDEFOR in a tree spe-
cies trial. There will be over 80 small plots
planted with the purpose of determining the
best variety that could be used for firewood.

The Honduras Peace Corps has participated in various
flurries of A.T. activities. It has the notential to expand.
The principal constraint appears to be the lack of 1nforma—
tion and technical knowledse on the subiject.
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3. ' Interamerican Development Bank
Manuel Marifio, Sub-renresentative
Tegucigalpe,, Honduras

INB/Honduras is not directly involved in any A.T.
oriented activities. Thev are participating 1n a large
hydroelectric project. The name of the site is "E1 Cajén".
The completion date of this pPO]ect is scheduled for the
early 1980s. The impact of this hydroelectrlc plant will be
a larger electrical surnlus. This surplus will be sold to
Nicararua and perhaps +o Guatemala if interconnectine lines
are constructed.

L. . When questioned about non-traditional energy acti-
vities in Honduras llr, Marifio renorted the following infor-
mation:

a) Geothermal Energy - there is no site available
that offers a high enough notential to construct
an energzy plant,

b) Wind-power - no activity,
¢) Bio-gas - no activity,

d) Solar Enerpy - The national Unlver51ty is doing
some field experiments but nothing in-depth.

No other relevant information was available.

4. Agency for International Development (AID)
Tegucigalpa, Honduras

The following information revpresents a brief over-
view of USAID licht technologv activities in Honduras®.

a) An operational program grant project - Program
is with the Community NDevelopment Foundation
and involves the appllcatlon of approprlate
technology. The major thrust of the project
is in Community Development.

# Information is taken from the text of a telegram labeled,
"TEGUCIGALPA 013u", 9 January 1979..
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b) Small Farmer Technology Project 0123 - this
program has a research and development element
with the Ministry of Natural Resources, Na-
tional Research Program. It involves the de-
velopment, adaptation and testing of on-farm
implements and mechanical technologies,

¢) Rural Technologv Program - The mission is in
the process of develovine a project naper
which is desiened to stimulate small scale
industrial development in the rural area.

: For additional information and details about these
major A.T. activities at USAID/Honduras Mission, contact Mr.
Donald Anderson, Senior Advisor.

B. National Institutions

1. Universidad Nacional Auténoma de Honduras
Engineerine Denartment
José Germin Vallecillo

The University of Honduras is not actively par-
ticipating in any significant A.T. or non-traditional enerey
projects. It has been restricted by budgetary constraints.
Last year there were some experiments conducted with wind
velocities. This vear the vprogram has been cut due to lack
of funds.

The University is interested in collaborating
with A.T. oriented agencies provided funding could be secured.
Another constraint is limited research fazcilities. Projects
proposed for research investigation would have to be care-
fully tailored to match the University's camabilities.

The NTIS representative is located at the Uni-
versity library. The University libraty and the librarv at
the Central Bank renresent the two main sources of techniecal
information and reference in Honduras.

2., Central Bank of Honduras
Lilia Valentina Meiia
Director of Industrial Investipations
Temuciralpa, Honduras

The Central Bank of Honduras believes that lisht
capital technology would be most effective in the.rgral.areas.
The Bank's approach {9 most problem solving activities is
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capital-intensive. It has a larme technical library that
specializes in scientific research and reference materials.
Reproduction facilities are available. The library is used
by many people from the scientific community.

No specific cases of bank involvement with
11ght capltal technology or non-conventional energy sources

were mentioned.

3. Centro de Desarrollo Industrial (CDI)
Dorcas G, Ronzilez, Director
Tegucigalpa, Honduras

The Industrial Development Center of Honduras
should be considered one of the Dr1nc1pa1 collaborators and
disseminators of A.T. in Honduras. The institute collabora-
tes with a variety of A.T. oriented organizations around the
world. These organizations include:

~a)

~.U.S.A. - ATI has helped sponsor some - -light

£)

Volunteers in Technical Assistance (VITA),
U.S.A. - They provide CDI with informational
material and occa31ona1 consultation.

Intermediate Technology NDevelopment Group

- (ITDG), England - Representatives from
this group have helped CDI improve produc-
;tlon systems of some rural industries.

Instituto Tecnoloylco de Costa Rica (ITCR)

'CDI maintains open correspondence with the
1nst1tute and does exchange program ideas.

Approprlate Technology International (ATI),

capltal technology projects with CDI.

jInstltuto Centro Americano de Investipacidn
oy Tecnologia Industrlal, ICAITI - CDI is
eollaborating with ICAITI in the construc-
tion and dissemination of water purifiers

for rural residents.

USAID/Honduras - CDI and USAID Honduras are

_nepotlatlng an A.T. oriented project which

would increase the CDI outreach proaram and
promote the dissemination of A.T. projects
at selected rural sites. Contact the USAID
office in Honduras for details.
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The methodology employed by CPI is to:

a) Llocate a rural group of people,

b) Identify a need,
'e) Prescribe a method to correct the problem,
| d) Explain the benefits,

é) Provide technical assistance for treatment
-~ of the problen,

‘f) Provide partial fundine received from ex-
. ternal agencies (such as ATI) to pay for
material costs.

CDI is looking for light technology proijects.
They want field tested ideas. The director explained that
+the limestone oven project almost failed because the design
that CDI originally received from VITA was not suitable to
local conditions. The problem was finally corrected but at
considerable loss of time and expense. Dorcas G. de Gonzélez
stated that it is better to have a few field tested ideas than
a lot of theories that can be very expensive and risky.

4, Corporacién Hondurefia de Desarrollo Forestal
* (COHDEFOR) S
Lic. José Alberto Equigqurens
Director of Planning ‘

, The yearly consuﬁptioﬁ.df;firewood“in Honduras
is about 6,000 cubic metersvannually;fllygisgused by:

| a) Brickmakers!

b) Bakers, o

) Homenaters (cooicing),

dj ‘Rural induétry;;aﬁa ;

e) 'Othegs. |

In many cases trees are indiscriminately cut to

gserve the immediate needs of the rural resident. COHDEFOR
is attempting to cure ' some of these problems by:
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a) Recommendineg fast growing tree varieties
to be planted near the home for fuel.

b) Promoting construction of the Lorena Stove
in areas where it is annlicable.

c) Providine technical assistance for the care
and planting of trees.

-d) Exploring what role the use of non-conven-
'tlonal enerecy source mlyht nlay in decreas-
1ng the wood consumption in the rural areas.

~This includes use of solar energy, bio-mas,
o and wastes from plant fibers.

S All of the non-traditional energy prosrams are
still being dlscussed. ‘No actual field testing has been
performed. ;

- COHDEFOR is‘interested in non-conventional energy
sources. --They-have-an-effective outreach program and mlqht
prove to be a capable promoter if a strong proeram plan is
written to include feasible non-traditional energy sources in
their extension work.

c. Prlvate Sector/Oraanlzatlon

1.‘ Prlvate Organizations interest in A.T.
- Judy Stallmann, Michigan State Unlver51ty
representative, USAID/Honduras

'The follow1nw list rebresents private volunteer
»organlzatlons that are interested in the use of low-cost
technology in Honduﬂas. Additional details about each organl-

zation can be found in the USAID/Honduras PVO Directorv writ-
ten. by Judy Stallmann.

a) Instituto Hoﬁdureﬁo,de Desarrollo Rural
b) ' Unién Macional de Campesinos

To)ngomité Evangélico de Desarrollo y Emergern-
+ cia Nacional

id5  Centro de Adiestramiento Rural del Sur

.e) Asociacibn "San José Obrero"
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f) Asociacidnde Promocidn Humana

g) Asociacibn Nacional de Campesinos de Hon-
duras.

) Judy Stallmann provided the names of all the
organizations listed above. She believes that these organi-
zations are interested in applying A.T. in the field. What
they lack is information and technical assistance.

2. Small Handicraft Shop
Santos Emilio Ldpez
Tegucigalpa, Honduras

Mr. LSpez owns a small artisan shop in dow..-
town Tegucigalpa, He purchases all his straw articles at a
large factory on the northern coast of Honduras and makes
most of the wood carvings himself. His three principal
constraints are:

a) Few resources,
jb); Néicredit, and
Jﬁ f ¢)tfpack §f-modern equipment.

W Mr. LOpez does not understand how to use the
banking system. He said his friends all told him that you
have to fill out a lot of forms, answer many questions, and
wait a lonz time. Another discouraging factor is his lack
of confidence in the shop's monthly earning power. Since
business does fluctuatz from month to month he feels in-
capable of making monthly payments.

Supposedly, if Mr. Lépez got credit all his
problems would be solved. He would have money to buy new
equipment and more raw materials to increase his production.
But he never mentioned where he would market his increased
output. The wood-carvirg market in Honduras is very limited
and the tourist trade is low.

3. Agencia Marinaky, S.A. )
Rodolfo Guerrino S., Assistant Manager
Tegucigalpa, Honduras

‘ The company imports a small 25 horsepowgv
diesel tractor from Japan. The manufacturer's name is
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Himomoto. They provide a full line of equipment for their
tractor. Estimated cost of tractor, plow, planter, and disc
1s about $6,000.00. The main customers that buy these units
are:

a) Golf course owners,
b) Cemetery owners, and
c) People who own small gardens.

) ) Terms of payment are 30% down and 2% months of
flnanglng. The two largest constraints against the purchase
of this tractor by small farmers are:

a) People are mentally conditioned to want
big equipment. They don't blieve a
smaller unit can do the job.

b) Unless the small landowner is growing a
: cash crop, such as vegetables, he can't -
afford te buy it.

~.owowoan, . The total sales record of Himomoto tractors in
Honduras 'is about 10 per year. The distributor of the
tractor is not optimistic about its future. (See Annex I-D
for a picture and dimensions of the tractor).

. Mr. Guerrino stated that it is very difficult
to sell equipment to most small landwoners. They need some~
one to show them how to do everything. That takes time.

His company does not have a large enough budget to pay for
that tine. ‘

4, SEMPE
Humberto Diaz
Agricultural Machinery Division
Tegucigalpa. Honduras

This company is cne of the largest distribu-
tors and sellers of agricultural equipment in Honduras. It
has five full service branch offices located outside of
Tegucigalpa.

The smallest tractor that SEMPE iells is a 50
HP Massey Fergusen. Sales run about 10 to 15 units a year.
It is not a good mover. Recently, two Japanese companies
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approached the company. They want SEMPE to start handling
smaller horse power tractors for them in Honduras. SEMPE
did not give an answer to the Japanese manufacturers. They
are reportedly studying the market.

Mr. Humberto Diaz was a former agriculturai
extension in Honduras. He is now a salesman and claims that
the s5mall farmer has an abundance of conventional technology
available, The problems are:

a) He does not know what equipment is avail-
able to improve his production,

b) Often lacks sufficient technical skills
to maintain and operate the equipment he
purchases, and

‘e) He is traditionally bound to his agricul-
. tural system. . '

6+ Thirdscale Technology, Ltd.

o Melbourn Bury T
Royston, Herts S G 8 6 DE -
Great Britain ’ o
Anthony Hopkin

Mr. Hopkin has been visiting different insti-.
tutions in Honduras demonstrating the advantages of a low-
cost paper recycler. The machine sells for about $600.00
and does not require a large amount of technical training
to operate and maintain it. The end product is used pri-
marily for packaging purposes.



Iv. Nicaragua Act1v1t1es of various international, na-
tlonal and private institutions that are related to
the development of appropriate technology and non-
conventional energy sources.

A. International Arcencies

1. Interamerican Develonment Bank (IDR)
Ing. Rall Chacbn, Director
Managua, Nicaracua

Mr. Chacén said that there are no current oro-
jects going on in Nicaragua dealing strlctly with the develop-
ment of appropriate technology. 4 $12 million loan to the
GON Fondo Espec1a1 de Desarrollo (FED), provides monevy to
different financial 1nst1tutlons who nrovide credit to small
businessmen. The loan is expected to be completed by February
1979.

Mr. Chacdn said that the IDB is under a mandate
to try and promote loan projects that would utilize labor-
intensive methods. This philosonhy, however, should be care-
fully analyzed in relation to each system. Heavy employment
systems undercut efficiency and are less economical.

2. Peace Corps, Nicaragua

The Director of the Nicaragua Peace Corps,
Rose-Auila Magdaleno, had been in Manaecua only three months
when notified of the Corps pull out from the country. He
felt that the Peace Corns would have attempted to particinate
more strongly in A.T. oriented projects in Nicaracua if they
had had the opnortunity.

The Peace Cormns Volunteers themselves claimed
that people in the rural areas were receptlve to new ideas
-as long as the benefits were ﬂeadlly visible. Cultural dif-
ferences, however, presented difficult obstacles that had to
be overcome.

EXAMPLE: A Peace Corps couple had heen working on the
eastern part of the country for nearly two years. They
found the populace very willing to experiment with
growing vegetables close to their home. The neonle-

' liked the idea of growing vegetables as a cash cron
but not for internal consumption. They were perfectly



content with a dlet of corn, rice, beans and fish.
Gradually, people in the area had begun to eat
vegetables but the process would take time. Mean-
while, most of the vegetables grown were sold to the
small non-indigenous oonulatlon who lived in the im-
mediate marketing area.

Mr. Magdaleno felt that there were many areas
in Nicaragua that would have been able to 1mp1enpnt low-cost
‘technology with the aid of proper technical suidance. This
guidance could have been nrov1ded by the Volunteers.

3+ Programa de las Maciones Unidas

para el Desarrollo (UMDP)
Roberto Mac Eachen, Resident Representative
Managua, Nicaragua

Currently, there are no nroqects being ad-
ministered by the United Nations office in Nicarasua that
are specifically A.T. oriented.

The.regional UNDP energy program consists of':
ié):yAlcohol for fuel seminar,
éﬁ)ffDevelopment of small hydro-electric plants,
ﬂéio Evaluation of petroleum exploration, and
Q) Planning of Enerey Resources.
o Mr. Mac Eachen believes use of low-cost tech-
nology in the rural areas is necessary. He listed the fol-

lowing constraints as obstacles of prosram 1molementat10n in
Nicaragua:

a) Low educational level of target populace,
b) Political instability, and
¢) Lack of funds,

A general conference was held in Managua, in
November 1978 on Science and Technology. The conference
was sponsored by the United Nations and 1nd1rect1y discussed
some element of the approporiate technology philosonhy. See
Annex I~f for asresume of the conference.
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B. National Tnstitutions

1. INVIERNO (Campesino Developmert Institute)
Ing. Rudy A. Mairena
Chief of Rural Eneineering

) This organization was founded in 1975 with the
asslgstance of AID funding to provide the following services:

a) Credit,
b) Technical assistance, and
c¢) Rural community development services

It operates in two major recions of the country
and attempts to coordinate government infrastructure assist-
ance. INVIERNO provides technical advice for 10,000 peonle
Plus those associated with the Agrarian Reform Institute
(5,000 people).

» The institute is interested in Appropriate Tech-
nology and would like to apoly it. Ine. Rudy A. Mairena is
working on a grain drying unit which can be manufactured From
local materials and serves to drvy corn and beans.* The cons-
truction cost is about $100. The unit is simple and easy to
maintain., If final testing results are nositive, Mr. Mairena
would like to offer the small farmer a package of technolosy
with credit to purchase and install the needed equipment.
Included in that package would be the grain dryer plus small
metal silos. Mr., Mairena reasons that the farmer needs to
know how to dry his grain as well as store it. The two sys-
tems go hand in hand. The results of the research performed
here could prove helpful to other small farmers throughout
Central America.

2. National Institute for Aericultural
Technology (INTA)

This Institute has 35 extension agencies scat-
tered all over the country. They are spread thin but reach
about 194 communities with 12,000 people.

The Institute is interested in extending appro-
priate technology to the people but is faced with the follow-
ing problems:

* See Annex I-F for details.
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a) Not all the small farmers have access to
the additional credit needed to implement
the prescribed system.

b) The Institute has little access to useful
technologies which would be applicable to
specifiec situations.

¢) Many farmers are hesitant about trylng dif-
ferent cronnlng systems, especially if it
increases risk.

d) Farmers who don't own their land or have
small land holdines are lookine for short
term cains which they can immediately pro-
fit from.

e) Weak underdeveloped marketine systems in
most AID targret arouvn areas do not encour-
age i1ncreases 1n nroduction.

‘ " ’,Many of the problems encountered by INTA are
representatlve of similar problems encountered by their
Central Amerlcan counterparts.,

,3. Universidad Nacional Auténoma
Nicaraguense (UNAM)
Lic. Salvador Méndez, Administrator
Juan Sinchez, Sec. Faculty

There appears to be strong interest at the Uni-
ver81ty in the use and apbvlication of light capital technology.
However, the political situation of Nicaragua

apparently prevents any possible worthwhile
activity.

4, Ministry of Health, Wicaragua
In April, 1976, AID and the Mlnlstry of Health
51pned an agreement which would maximize existing resources
out in the rural communities.
Method: "Campesino Conpresses" were held to:

a) Assist refinement of recional program goals,

b) Maximize utilization of central government
health resources on a national basis,
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¢) Simulate/motivate competition between
community committees, and

d) Exchange ideas in A.T. for implementing
community health projects.

The program attempted to involve a wide variety
of groups which were active in the target area. Selected mem-
bers of the communities were trained to be local health pro-
moters. These promoters then assisted in the dissemination
of practlcal health education through the use of the radio
media ("radlophonlc schools"). Classes were given by the pro-
moters at convenient times over the local radio stations on
pre-recorded cassettes. These "radlophonlc schools" utilized
culturally tailored broadcasts to assist in the development of
general community health knowledge or the planning/implementa-
tion/maintenance of local health programs.¥

Another interesting aspect of this project was
the various attempts to develop low-cost pumps for v1llage-
level use, The following unlts were used during this program:

a) Locally produced BATTELLE/USAID Pump - This

' - project initiated the production of small
hand pumps at a local metal fabricating
plant. The production technology and Test-
ing was guided by ICAITI and Phillip Potts,
a Georgla Tech representatlve. The result
was a simple low-cost unit that was produced
in-country ($75.00 for shallow pump and
$105 for deep well pump) at a price consider-
ably lower than the Brazilian import ($250).

'b) IDRC Wooden Block Pump - This pump was de-
signed by the Canadian International De-
velopment Research Centre. It was made of
locally available metal or plastlc pipe
and wood. (Cost: $25-8$55; designed by
Timothy Journey).

# For additional details refer to "Utilization of Appropri-
ate Technology for Rural Health Services in Nicaragua"
AID, Nicaragua, 1976.
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¢) Peace Corps Pump - This pump was made of
local materials and can also be manufac-
tured locally. (Cost: $65)

d) Field encineers from American Ag Inter-
national (Engineer Daniel Gerhardt) ad-
ded a new A.T. dimension in rural areas
by not using pumps. This orranization
used horlzontal drilline techniques to
obtain water for rural v111aces. They
instructed Micarasuan encineers on the
drilline and maintenance methods they
practiced.

(See pages 49-51, for piectorial
reference).

' : The A.T. rural health vroject was considered
a success by AID officers. Mr. Anselmo F. Bernal, Popula-
tion and Famlly Planning Officer felt that the nrOject had
a lot of pOS1t1ve aspects worth continuine.

5. EXPORTEMOS, Micaracua
Lic., Norman Caldera, Director

This government agency coordlnates with the
Central Bank in the promotlon of products made in Micaragua
for export. The main function of EXPORTEMOS is to promote
national export. It does not provide technical assistance
or contractlnp services.

Problems faced by this agency are:

-a) - Peonle are distrustful of the sovernment
'fj‘agenc1es,

b\?fPeople who are involved in artisan work
usually have been doing it for generations
and are culturally bound to various pro-
duction patterns,

~e¢s. Many artisan onerations are not conducted
~ in a businesslike manner. Production is
sporadic and difficult to proiect, and

d) Most artisans do not believe they can in-
crease production.



Locally produced Battelle/USAID Pump

Cost: $75.00 for shallow pump
$105.00 for deep well pump

Alternative Brazilian Model

Cost: $29000 dollars
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ICRC Wooden Block Pump

Cost: $25.00 to 50.00 dollars depending
on materials ~

Testing Peace Corps'
Pump prior to installation

Cost: §665.00 dollars

)

X
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Mr. Caldera stated that the market has a lot
to do with the way the producer responds.

FXAMPLE: If a man receives an order of 95 tables to
be produced in six weeks and that order is equal to
his total work output for the same amount of time, he
will most llkoly be affected by the followine nrocess:
a) Miss six weeks competition at his tradltlonal
market place: b) His competitors may jointly increase
productlon enouch to cover his absence and attemont to
crowd him out: ¢) When he enters the market again he
will have to fischt to vegaln his position on the
market and at a production level perhans less than
his competitors.

A temporary increase in demand does not always
represent a benefit to the nroducer. The internal market he
is operatlnv under is usually 11m1ted and can be saturated
ea811y, so he makes no attempt to imnrove production. There
is a definite external demand for handicraft products but to
get people to increase and maintain production is difficult.
Last year, EXPORTEMOS received an order for 50,000 hammocks
from West Germany but found national production levels to be
about 300 hammocks per month. Needless to say, the order
was not filled. Other problems are hish cost and unreliable
supply of raw materials.

Some ways to help resolve these problems are:

a) Establish a central supply area where pro-
- ducts can be purchased on a steady basis
from the artisan to insure steady produc-
tion and sale when conditions are favor-
able. .

b) Hire a promoter to assist in the design and
utility of the products beins made. The
promoter should be able to tell officials
or cooperative members what is goine on in
the world market, what is new, and what can
be done.

c) After establishine a strateey the level of
technoloey should be increased to match the
expected increase demands.

d) Market the produvct: An excellent nlace to
enter the world market is on the 85th floco
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of the VWorld Trade Center in New York.
There the people are accustomed to third
world products and understand problems
that arise from new onerations. The pro-
ducts will receive a lot of exposure to
world-wide buvers.

L. The handicraft industvy could become a very
positive aspect 1in a country's economy but it must be de-
veloped intelligently.

6. Fondo Fspecial de Desarrollo (FED)
Special Development Fund

This institution is a semi-autonomous govern-
ment agency created in April 1972. It is an agent of the
Central Bank and implements credit programs to stimulate
prodgction and export. It operates throuch the national
banking system. As of December 1977, FFD has financed 2,000

projects in industrial develooment, asro-business, livestock,
and development of tourism, valued at 56.7 million dollars.

The director of the small business section of
FED, Alvaro Ramirez, stated that small businesses are a pos-
gible excellent market for the banking institutes. He
described a small business as an organization havine fixed
assets under $60,000. When questioned about the risk taken
by banks to small-account creditors, he stated that losses
are not any greater than with lareer creditors. Small
businessmeh know that if they fail to make payments, they
won't receive any more credit. Conseauently, most loans that
are not repaid are because of very strong reasons such as
major family problems, natural disaster. robbery, etc...

FED has a line of credit for intermediate cre-
dit institutions but does not provide direct credit to small
businessmen. People who seek to utilize these funds must £o
to a participating lending institute which FED supplies. FED
peceived their money from IDB and hopes to renegotiate another
loan similar to the one they have now.

A limited amount of technical assistance is
available to the small businessman primarily through the
Central Bank. It maintains a technical staff of extension
agents to assist a potential client. Outreach is limited
and concentrated in the Managua avea but efforts are belng

made to expand the radius.
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C. 'Private Sector

1. WNicaragua Machinery Companj
José Cardenal V., General Manager

] i This company handles a variety of agricultural
equipment including John Deere and International Harvester.
They have one central office located in Managua and two other
regional offices. All are full service outlets. MNicaragua
Machinery Company has a clientele of about 800 neople.

Mr. Cardenal stated that John Deere Interna-
tional offers a small 19 H.P. tractor from Japan but his
company does not handle the item because it is not a profit-
able unit., He listed the following reasons why:

a) Lower profit marein
b) Repair and maintenance costs

“Reason: It often takes just as much
time to fix the small unit as it does
“the larger more expensive unit.

§55 No’established market volume to make it
. "'worthwhile to handle the tractor.

| ‘_H,wwm_,.The”émallest tractor sold is a 50 H.P. diesel
John‘Deere model. It is a good little unit that can plow
about 10 manzanas® of land a day.

Nicaragua Machinery Company has sold some
tractors to a few cooperatives (80 - 100 H.P. units) but
not without problems. Mr, Cardenal claims that the area
where they are used most is a little dry, and the pneople
are not familiar with the equipment. Consequently, they
made a lot of mistakes in the care and operation of the
equipment. It takes a lot of time to train most cooperative
personnel in the care and maintenance of the equipment they
purchase. Unfortunately, the company does not have a lot
of time to offer. '

Nicaragua Machinery Co. caters primarily to
the cotton grower on the Pacific coast. They pay 40% down

# A manzana is equivalent to 7,000 sg. meters.
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and the company provides two years financing. The most popu-
lar unlts ranse between 70 - 80 horsepower. "Additional custo-
mers include:

)

a) Sugarcanz growers,
b) Rice growers, and
c) Cattle ranchers (over 1,000 manzanas),

The Nicaragua Machlnery Comnany at one time
agreed to provide mechanlc instruction for a small number of
youne boys (14-16 years) from a vocational training school
called INTECNA. It was run bv Spanish technicians. These
boys used to spend their afternoons at the company shop. It
was a two-year program which produced a qualified agricultural
mechanic with plenty of practical experience. Mp. Cardenal
stated that "it was a productive idea, but we had to stop it
because of the high cost factor". The company just couldn't
afford to continue the trainine for free.

2. Huevos San Francisco
Managua, Nicarasua

This is one of the largest eqa producing oper-
atlons in Nlcaragua. Located outside Manacua, the owner of
the company is interested in explorlnw the p0351b111ty of
producing methane  gas from chicken manure. The gas would be
used to provide electricity for his operations., All excess
power would be sold to a nearby town.

3. Inpenlo San Antonio
Nicaragua, Near the Pacific Coast

" This is one of the laresest sugar cane proce351ny
operations in Central America. They are interested in using
the mill: and reflnery wastes for the production of energy.

4. 'INCAE - Central American Graduate School
" of Business Administration

The school has shown an academic interest in
the use of wind for power generation. Apart from this, no
details are available.

5. Windmills

Use of wind power for water llftlna devices can
be spotted along the Pacific coast primarily in the cattle
raising areas of Nicaracua.



- 55 .

6., Coal and 0il

No known coal dep081ts have been found in Ni-
caragua., 0il exp oration is still continuine on the east
coast. No major oil dep051ts have been found but investi-
gators are hopeful.

7. Mining Companies
Nicaragua

There are a small number of mining companies
operating in the interior of Nicarasua. Three companies
are: "La Luz", "La Rosita", and "Bonanza". The princinal
mineral mined is gold. After being extracted from the
ground the gold is processed and flown out to market.

These mining operations represent islands of
development amidst an underdeveloned background. They
generate their own power for processing the rold and trans-
port all goods, from basic foods to multi-ton mining machi-
nery, themselves. Unfortunately, time did not permlt an
opportunity to talk with anyone from these companies.

8, Wisconsin - Nicaragua Partners
Ned Wallace, Director
- Department of Anthroooloay,
University of Wisconsin

: - This eroup is workinz on an appropriate tech-
nology propram concentrated on the Mlsklto coast of Micara-
- gua. The program is geared toward improving the health,
nutrition and aprlcultural practlces of the inhabitants. A
prellmlnary A.T. investigation was done in October, 1977,
written by Tim Burns, entitled "Report on the FEvaluation

of an appropriate technology program for Cender".

The methodology employed by the group is:
>‘a) Multi-sector approach,

?f55nu8eek simple solutions to problems
.- -encountered, and

3&) Increase A.T. information linkaces to
' influential community leaders on the
east coast of Nicararua.



- 56 -

The current status of the program is unknown
due to polltlcal dlsruptlons which are taking place in Mi-
caragua. The program's main coordinator was a Peace Corns
Volunteer. The Nlcaragua Peace Corps was terminated in
February 1979.

Some of the organizations nast accomnlish-
ments include: building schools, donatlnq clothlng, and
prov1d1ng para-medlcal training to various individuals in
isolated communities.,
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V. Costa Rica: Activities of various international, na-

: tiona! and private institutions that are related to
the devglopment of appropriate technoloey and non-
conventional energy sources, :

A. International Arencies

1. UMDP/Special OPFC Funds
United Nations

. The followine activities are scheduled for Costa
Rica ‘under the UNDP special OPEC fund contract:

a) Planninc and balancine country enersy needs,

b) Evaluation and exploration for petroleum in
Costa Rica, and

¢) Developnent of alternative enersy sources
in Costa Rica such as solar enersv, bio-
gas and wind nower at the Mational !niver-
sity Fneineerine School located in San
Jose.

For additional details about the U.,!l. oroiect,
contact Alberto Viladrich lorera, Prooram Cooerdinator for
the United Mations UNDP Central American enerry oroject,
Guatemala City, Guatemala.

2. Peace Corns, Costa Rica
Barney Hconewell
Program (fficer for Education

Mr. Hopewell is the man who desiened the Costa
Rica Peace Corps anvronriate technolosy nroeran. The obiect
of the program is to increase technolorical alternatives for
the small entreonreneur. Volunteer specialists were requested
from Peace Corps, Washinston, D.C. to accomplish this voal.

The proeram was develoned with the Technolorical
Institute of Costa Rica. The Institute was chosen because
of its strong interest in the utilization of apnrooriate tech-
noloey. The director of NINET*, Ing. Gustavo Prifer, wanted
the volunteers to fill technical paps and assist in the

* DIDET is a division of Technological Investigation,
Development and Extension within the Institute.
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development of an A.T. strategy. It is still too early to
tell just what kind of impact the volunteers will have in
relation to the development of A,T. at the Institute of Costa
Rica, but Mr. Hopewell is optimistic. See Annex I-G for addi-
tional details about the individual volunteers participatine
in the project.

3. Regional Office for Central American
Programs (ROCAP)
*J-nes Murphrey, Program Coordinator
San Jose, Costa Rica

o ROCAP/Costa Rica is not directly involved in
any A.T. oriented project. They are monitorine and partici-
patine in various research and development nroiects at ITCA
and CATIE.

Instituto Interamericano de Ciencias Aericolas (IICA)

, \ .This iﬁstitution is the asricultural arm for the
‘0AS. Its primary objectives are to promote rural develop-
ment in-'all the member countries of 0AS throuch:
| :a)‘jTeachihas

b Research,

¢)  Training, and

d)ibéonsulfation.

ROCAP is working with IICA in developing a
‘systematic approach to collecting information in Central
America. ROCAP funds are being used for collection and pro-
cessing of information dealing with soil, topoeraphy, cli-
mate and socio-economic nrofiles of each Central American
country. The purpose is to standardize information and
collection systems in Central America.

The project is not directly related to appro-
priate technology but data gathered frcm this project might
assist A.T. designers by providing necessary backeround in-
formation about particular sites. : IXA is an excellent
scientific research institute oriented towards capital in-
tense study. TFunding is primarily from OAS and other inter-
national agencies. '
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Tro ic?l Agriculture Research and Training Center
(CATIE

CATIE is conducting research and training ef-
forts concentrated on assisting the small farmers of Central
America by raising their agrlcultural productlon. The insti-
tution has three divisions called the Agricultural Silvial
Pastoral system®:

a) Annual crops and perennial plants,
b) Cattle and small animals, and
c) Renewable natural resource program.

The CATIE llbrary contains 90,000 volumes and
3,000 Journal titles. It is considered one of the best in
Central America. CATIE does collaborate with ROCAP on
various small farmer projects involving new, approprlate
farmlng systems, for small farms, and should be con51dered a
prlme collaborator for A.T. agricultural projects in Central
America.

B. National Institutions

1, Instituto Tecnolbgico de Costa Rica
Kent Smith \
Peace Corps Volunteer/Informatlon Specialist
Cartago, Costa Rica

' The Technological Institute's main campus is
located in Cartago, a small clty just out51de of San José.
There are 1,000 students studying at the main campus and
500 more at the two branch schools in San Carlos and San
Jose. The functions of the institute are:

a); Teach students technical skills,
B)f Perform investigative research, and

¢) Provide technical extension to the small
" businesses of Costa Rica.

i Mr. Smith said that the objectives of the re-
search department of the school are: {

# Information provided by Steve Indrick, PCV; page 9 of
"Cumulative Notes on Technical Orlentatlon for AT."
Costa Rica Peace Corps, 21978,
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‘a) Identify basic needs of Costa Rica,
b) Adapt technolosy for Costa Rica, and

c) Develop a stronger national technology base
to free Costa Rica from hish cost foreign
technology.

The Institute's llbrawy contalns 13,000 volumes
with 25,000 volumes to be acquired shortly in a11 fields of
study. There is very little material on appropriate techno-
loagy. To help compensate, the institute has established an
-agreement with VITA to provide necessary technical material.

The extension arm of the Institute is the Di-
v151on of Technological Investigation, Development Extension.
It 1s one of the foremost advocators of aopronriate technolo-
gy in Costa Rica.

2. University of Costa Rica

*  Engineering School
Ing. Jose J. Chaecdn, Director
San Jose, Costa Rica

2 The Unlver81ty of Costa Rica has been experi-
mentlna in the utilization of solar energy for five years.
One course on solar energy is on the curriculum. It has
been offered three semesters with full attendance each ses-
sion. Some examples of work beine nerformed are:

a) Drying of fruits,
b) Drying of grains, and

c) Experimentation of different food concen-
© trates for industry.

There is some cross-collaboration of activities
: between the University and the Instituto Tecnolbgico de
Costa Rlca.

The examination 0F wind power as an alternative
enerpy source for Costa Rica is being investicated, but work
will halt soon because of lack of funds.

Some activity is beins done in the use of bio-
gas as an energy source under the UNDP regional project.
UNDP funds are also beine used for sonme of the solar energy
research.
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Mr. Chacdn antICIDateB the formation of a Costa
Rican Solar Energy Association in April, 1979, The associa-
tion will have a difficult task to perfowm. It must_ try and
coordinate solar activities around the country in a loalcal
fashion. Central America no longer needs seneral seminars
on non-traditional energy. It needs specific answers to spe-
cific problems. The following elements need to be developed
in Costa Rica and all Central America:

a) Improved access to relevant information,

b) Inc”eased communication among researchers
in homogeneous fields of study, and

¢) Promotion of seminars on alternative enerey

- sources where tonics have a narrow focus to
permit increased absorption of scientific
data and less dialoe.

Ing. Chacdn contends that interest in non-

s traditional energy sources is on the rise. Unfortunately,
however, Mr. Chacdn stated that many people from various
national and international institutions keep stoopine by
his office to talk about A.T. but nothing has resulted.

3. Central Bank of Costa Rica
Lic. Maria Cecilia Oconitrillo M,
Sub-Directora .
Departamento Crédito Aeropecuario

Lic, Oconltrlllo stated that the development of
a strona productlve aqricultural sector in any country takes
time. In her view, the followine list represents problems
the small farmer in Costa Rica must overcome:

a) A seasonal market
b) High profit for the middle man,

?c) Saturated internal market of traditional
-crops, and

d) Llack of easy access to technical assistance.

Lic. Oconitrillo stated that there is nlenty of
money avallable for the small farmers. Therefore she does not
believe there is a credit shortage but believes that the de-
velopment of the agricultural sector does need:
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a) To establish a stronger asvro-industrial
sector to stabilize the seasonal market,

b) To improve research to increase farmer
production, and

c) Extension: The dissemination of nractical
agricultural. information and assistance
should be improved to reach more farmers.

The Mlnlstry of Agriculture’'s nrogvam to in-
crease the production of coffee has renortedly been a suc-
cessful project. The number of people plantine coffee has
increased along with hicher vields. The banl does collabo—
rate w1th various agricultural acencies and has some in-
terest in appropriate technoloey for the small farmer.

4, Ministerio de Arricultura v Ganaderia (MAG)
Ine. Willy Loria Martinez
Vice-Ministro de Operaciones
San Jose, Costa Rica

The Ministerio de Acrlcultura y Ganaderia is
keeping a low profile on the utlllvatlon of low-cost tech-
nology for asriculture. Emphasis is placed on developing
the use of high capital inputs for asricultural nroblem
solving.

Ing. Willy Loria Martinez claims the three main
problems encountered by the small farmer are:

a) Lack of credit: The system needs to be de-
veloped to increase its outrecch. :

b) Saturated internal market: The internal
market on traditional crops is static.
Costa Rica must develon an external market
and crops to sell to that market.

c) Lack of technical assistance: MAG would
like to expand its manpower out in the
field but is held back by budgetary re-
strictions.,

The coffee promotion project 1n1t1ated by MAG
is con31dered a4 successful proaran. The ministry is recom-
mending, in areas where it is aDDllcable, the plantine of
coffee. The results have been an increase in coffee
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production and number of farmers planting the crop.

. . Future aericultural development efforts will be
in agro-industry, vegetablas, fruits, and milk production.
Consideration will also be riven to developins internal and
external markets for farmers.

5. Consejo MNacional de Investigaciones
Cientificas y Tecnoldsicas (CONICIT)
Lic., Mariano Ramirez, Fxecutive Secretary
San Jose, Costa Rica

CONICIT is the Costa Rican equivalent to the
National Science Foundation in the U.S.A. It began function-
ing in 1974 and is funded by the movernment. It is also the
NTIS representative in Costa Rica.

The USAID/Costa Rica Mission is negotiatine a
project that will make COMICIT more active in the nromotion
of science and technolosy development. There are orovisions
in the arreement which will encourace the investication of
non-traditional energy sources and appropriate technoloey for
the rural areas. For additional details contact Dave B.
Straley, Capital Development Office, USAID/Costa Rica.

The main objectives of COVICIT are:
a) Promote development of technolosy,
~b) " Encourage efficient use of labor,

"¢) Sponsor Science and Technology oriented
seminars, and

d) Provide scientific information to in-
terested parties

: The organization works together with the BOCR
Plannine Do¢partment in coordinatine and promotine the de-
velopment of science and technology in Costa Rica.

C. Private Organizations

1. COCPEPINARA, R.L, |
Cooperativa de Pequefios Industriales,
Artesanos y Artistas, R.L.

José J. Campos, ferente
San José, Costa Rica
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_ There are over 325 members in COOPEPIMARA, They
manufacture or produce a variety of products. This includes
anything from handicraft items to small generators. The two

princinal problems of the cooperative are credit and high cost
of raw materials.

Credit: Credit is available only to people who
own property and have tangible assets. Unfortunately, many
of the members workins in arts and crafts don't have tan=ible
assets. Also, there is the deluge of red tane and questions
that require answering.

EXAMPLE:  a) How many units will you sell in the next
: three years?

b) Show all receints of items purchased last
. year : o

@) What will be your total eross income this
year? '

S - The questions and red tape are confusing to
many of the members of COOPEPINARA. Members complain that
even when all the forms are complete, they still must wait.
Most members can't operate their business and are forced to
examine other methods of obtainine credit since they lack
working capital. Mr. Campos is trvine to encourace the
banking system to decrease the waitine neriod and reduce
the red tape.

Raw Materials; The mark-up on raw materialg in
Costa Rica can vary sienificantly depending on the quentity
of materials one buys and where.

EXAMPLE: Mr. Campos showed me the receipts of José F.

' Hoffmann who manufactures transformers. In
1976 he purchased conner for his company's
needs only. MNow he nurchases the copner
from the cooperative which buys it in bulk
for all members. The results are a sub-
stantial savines for everyone.

The cooperative is attemptine to lower raw ma-
terial costs for members by purchasine in bulk and orderine
material directly from the suppliers. .

COOPEPINARA is exnandine and is confident that
problems can be resolved if they work together.
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2. Worldtech Costa Rica, S.A.
Apartado No. 488, Cantro Coldn
San Jose, Costa Rica ’

This organization has offices located in the
U.S.A., Colombia, Canada, Guatemala, Israel, India and Costa
Rica. The group offers consulting services on a wide variety
of A.T. oriented subjects and is’ beginning to solicit con-
tracts in Costa Rica.

D. Private Sector

1. FACO, Apartado 1766
Juan P, Vasquez,
San José, Costa Rica

: Mr. Juan P. Vasquez is the Resional Manacer for
FACO, a company that sells small motors and equinment., Mr,
Vasquez has over 20 years experience with John Neere and has
participated in a few AID vocational training nroerams in
South America.

Mr. Vasquez stated that the nroblem facine many
rural residents is that their standard of livine is lower
than their urban counterparts. I'ence, there are a lot of
people who want to leave the rural area and migrate to urban
areas. Many vocational trainine proesrams over-train nrospec-
tive rural candidates on what they need to krow about doine
particular tasks. The candidates can't keen up or, after
completion of the course, he soon leaves his rural setting
for better wages in the city. For examnle, a tractor driver
needs to know a few basic rules about operatinnm and maintain-
ing a tractor. He doesn't have to know how the piece operates.
Emphasis should be placed on heeping the training material
simple and practical. Problems arise when the courses become
too complicated. '

Mr. Vasquez believes that the private sector
and public sector can work tocether in the transfer of tech-
nology. Dialogue must be encouraged so that particular con-
straints on both sides are undersood and resolved.

2. FERTICA, S.A.
Ing. Carlos lf, Ortiz
Supervisor of Area Sales
San Jose, Costa Rica
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FERTICA maintains 500 agro-distributors all over
Central America and Panama. This includes 23 storage and
reglonal branch offices providing additional support to the
distributors. The company has tradltlonallv sold to both
large and small farmers and has partlclpated in various go-
vernmental and international fertilizer experiments through-
out the region.

Mr. Ortiz outllned the following problems en-
countered by "campesincs" in Central America:

a) Lack of knowledge about available products,

b) Directions written on the labels for cor-
‘rect dosage applications are not followed,

~C) Not familiar with certain problems and use
- . of wrong chemicals.

- _ He feels that some of these difficulties can

be improved if the government continues to visually demonstra-
te to farmers what effects are produced w1th correct usage of
fertlllzers and pesticides.

FERTICA, S.A. is in the process of reorganlzlnp
1ts dlstrlbutlon structure. There will be a considerable
reduction in staff and territorial office outreach. The net
result will be a lower overhead with fever dlstrlbutors in
each of the Central American countries.

3. Talleres Industriales Carazo, S.A. (TIC)
San Jose, Costa Rica

‘ The factory is equlpped with a small capacity
foundry for melting bronze, alumlnum, and cast iron. The
foundry includes a core molding facility for the manufacture
‘of various parts.

The machinery is from Germany, Talwan, England,
Spain, Costa Rica and U.S.A. The equipment includes vertical
and horizontal mllllnF machlnes, lathers, drill presses and
special purpose cutting machines. The principal product of
the factory is "mollnos" for sugar mills.

TIC represents the type ¢. Central American com-
pany that might be enticed into man ‘i iring A.T. oriented
1mp1ements. They are a small manu‘ .. 1ing company selling

-

to the regional markets located in .z~ . * A&merica.
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4, Mr. Carlos Front®
Barrio La Uruca
San Jose, Costa Rica

Mr. Front owns a small business that sells
generators, Welders, water tanks, etc. He also carries a
line of speclalty equipment which includes some aporonriate
technology implements. !

EXAMPLE: a) Windmills: Circa 1910 manufactured
in Ohio, U.S.A.
Cost: $3,529.40
Includes tower and pump

b) Ram Pumps: These small units list
price for about $300.00

5. _Tablacel, S.A. Maderas Aclomeradas
"San Joaquin de Flores®

This factory does not nractice low-cost tech-
nology but does make use of a natural resource which is
currently under utilized in Costa Rica. The oroduct is wood
wastes from local saw mills. L

Production: 20,000 m3/year of panels of narticle
board

Investment: Three million dollars

German, Wurtex

‘;Machlnery
,{Technology: Swiss
“~Employees s 75

Sales " Two million dollars annually

- Medium densitv narticle board nanels
of varyine dersities. Generally
suitable for structural use.

- Product

Process : Wood is chonped, sorted to size, dried
to 2-4% , mixed with an urea resin
"formal", laid out in sheets, nressed,
trimmed, finished, and sold

*Information is taken from Peace Corns, Costa Rica "Cumula-
tive Notes on Technical Orientation for Appropriate Tech-
‘nology", Summer 1978,


http:3,529.40
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ANNFXI-A

NTIS COOPFRATING AGENCIES IN
CENTRAL AMFRICA

List I - Agencies with Operational Agreements as of July 10, 1978

GUATEMALA

Instituto Centroamericano de Investigacién y Tecnologia
Industrial (ICAITI)

Documentation and Information Division

Avenida la Reforma 4-47, Zona 10

Apartado Postal 1552

Guatemala City

Instituto Técnico de Capacitacién (INTECAP)
12 calle vy 4a. Avenida, Zona 1
Guatemala City

EI. SALVADOR

Centro Nacional de Productividad
Information Department

Avenida Espana 732

San Salvador

HONDURAS

Universidad Nacional Autonoma de Ponduras
Centro de Informacifn ITndustrial '
Tequcigalpa

NICARARGIIA

Banco Central de Nicaragua

Centro Micaraguense de Informacidn: mecnoléaica (CENIT)
Apartado 2252 Banco Central

Managua

COSTA RICA

Consejo Nacional de Ciencia y Tecnologfa (CONICIT)
Apartado Postal 10318 ,
San Jose

PANAMA

Centro para el Desarrollo de la Capacidad Nacional
en la Investigacién (CEDICANI)

University of Panama

Panama City



ENNFX I-B

Instituto Centroamericano de Investi;jucidn y Teen

(ICAITI)

slogia Industrial

'RESUMEN DE PERSPECTIVAS DE ACTIVIDADES
PARA L ARO 1979

Guatemala, ? de noviembre de 1978



RESUMEN DE PERSPECTIVAS DE ACTIVIDADES
PARA EL ANO 1979

Antroduccidn

Ademas de la continuacitn de los proyectos que se contrataron en el afio
1978, cuya finalizacion se prevé para el afio 1979, y de los servicios tradicionales
que presta el ICAITI, tales como control de calidad, anéalisis, normalizacidn, infor-
macidn, etc., cabe sefialar las éreas de trabajo que se enumeran a continuacidn,
Los proyectos especificos que se indican se encuentran en diversas etapas de nego-
ciacion. A estas alturas es sumamente dificil predeéir con certeza qué proyectos
(salvo los ya.contratadcs) serian puestos en mercha a partir de 1979, Con estas
salvedades, la lista que se presenta a continuacién depara una ponordmica relati-
va a estos nuevos proyectos, sin excluir, decde luego, que en el curso del afo pu-
d,ﬁi‘e“ta};ﬁ P'.-:g‘sg‘nf‘orse nuevas posibilidades que no hayon sido anticipadas. Esta lista
cornprende,entreo!ros, los sigulentes proyectos:

. 1. Alcohol etilico para carburante Central American Development Bank

Se trata de la puesta en practica de los proyectos relotives a la utili-
zacidn de alcohol etilico para carburante mezclado con la gasoling para vehiculos
automotores. Este programa de trabajo tiene dos vertientes complementarias que no
estan relacionadas entre si, pero que serfa muy deseable que ambas pudieran ser lle-
vadas a la practica:

a) Estudios de factibilidad para la realizacién del concepto del dise-
fio Gnico para Centroamérica

b) Estudios de investigacidn para mejoramiento del proceso industrial

para la produccién del alcohal.



Aunque no para combustible, pero sT derivado del alcohol atilico, es po-
v
sible que se continGen los estudios, a nivel de factibilidad, para la conversiéi de

este alcohol en etileno y asi suplir con la materia prima basica a la industria pe-

troquimica en Centroamérica.

2. Contaminacién ambiental metropolitana

ROCAP
German Government

Se trata de lograr obtener la linea bésica de contaminacidn ambien-
tal en las cinco éreos metropolitonas de Centroomérica en lo respectivo a residuos
' .

sb!fdos, agua potable, aire, ruido, vibraciones, o fin de sentar las buses para la

leéfalaci&n y futuras reglomentaciones en forma unificada para toda Centroamérica.

3. Pulpa y papel o partir de los despordicios de bancno  0PEP

Los experimentos de loborotorio para la utilizacian de los desperdi-
cios del Bonuno, como fuente de moteria prima para la eleboracidn de pulpa pora
papel, han dadp resultodos muy promisorios y, por lo tanto, sc espera poder Hevar
a lo préctica cn el curso de 1979 ol proyecto de establecimiento de uno plonta pi-

loto para este propésito,

4, Aspectos de contaminacion ambientol por control integrado de la mos-

ca del Mediterréneo FAO

La invasion de la mosca al érea Centroamericana forzar o la utili-

zacidn de insecticidos con lo esperanza de que pueda hacerse dentro de vn con-



'

cepto de control integrado. A fin de poder seguir de cerca los efectos ambienta~
les que ello pueda traer, se espera poder iniciar en 1979 un programa relativo a

este importante tema.

‘5. . Programa de transferencia de tecnologia ROCAP
-Status: on-going project

En el afo 1979 se incrementard y omplioré el programa de tronsferen-
clo de tecnologia que en forma inicial se ha venido dc:arrollondo en el érea Cen-
troomericana. Un ccmponento importante do esta ampliacion es el enfoque hacia

actividodes relacionados con la pequofia industria.

6. Tecnologlu Apropioda interamerican Development Bank
Status: signed '

Se cspera durante ¢l cuno del ato 1979 entrar a lo Fasc Il del progta-

ma de tecriologla apropiadas que contempla la constiucciin de prototipes para e-
voluar su factibilidod de su introduccidn a Centroamérica. Dentro de este progro=
ma se espera que ol menos los cuatro siguientes proyectos pucdan ponerse en mar-

cho:

Produccion de combustible a portir de desperdicios agricolas

Utilizacidn de sccadores solares para la conservacion de gronos

Utilizacidn de pulpa de café como fortaje y/o abono orgdnico

Purificacion de agua para consumo kumano por medio de filtros

domésticos



7. Energlas no convencionales ROCAP

Se espera poder tener la oportunidad de iniciar un proyecto de eva-
luacion que permita determinar la posibilidad de infroduccidn en Centroomérica

de energias no convencionales tales comos:

~ Eblica

Hidréulica en pequefa escala

Carbon vegetal por pirdlisis de des'perdicios de campo de las

cosechas mayoritarias

Celdas fotovoltaicas para zonas nurale: remotas, etc.

Ofros

8. Laboratorio textil centroomericano ;" INTECAP
SRS T T Chamber of Industry

~ Por arreglos que se estan haciendo en el. Instituto de Productividad

(INTECAP) de la Repiiblica de Guatemala, se espera poder incrementar las fa-

cilidades fisicas del laboratorio textil, actualmente en operacidn cn el ICAITI, y
poder ofrecer a Centroomérica una mas amplia gama de servicios de control de

calidad en el area textil.

9. Laboratorios aduaneros SIECA

Dependiendo de las resolucicnes que finaImente adopten los pafses

para la puesta en marcha de un programa uniforme de operacidn de los laboratorios



aduaneros, el ICAITI pedria prestar el servicio técnico que implica la utilizacién
de sus laboratorios ya existentes y en operacién para contribuir con un servicio de
referencia, de arbitraje, de asesoria, y de mecanismo de mentenimiento de un sis-

tema uniforme para la operacidn de los Icboratorios en cada pafs.

10. Cportunidades de industrializacion de recursss disponibles en las

zenas rurales de menor ingreso en Centroamérica

Interamerican Development Bank Status: signed

Tubriendo dos aspectos que hasta el presente no se hon atendido de
modo suficiente, la evaluacidn de recursos fisicos y la asistencic ¢ la posible

_promocidn de actividades, se esté gestionando lu asistencic ftrarciers para de-

n programa orientado exclisivamente hacia las zcacs ruroles més depri-

midas. ' En concreto, sc ofenderian los aspectos siguientes:

iiir unz mayor agre~-

que pudiescn efzctuarse cor re~

'y:finalmente, disefiar y poner en oze-

: le:;"l‘f)dra.'las .6p‘orfun‘|dadé3f {aent_lfnqqdqs,

racidn los mecanismos de promocidn que permitan pasar de 'os correspondientes

estudios de inversion a realidades operativas.

11, Sensores remotos Interamerican Nevelooment Bank

_El Banco interamericano de Desarrollo (BID) ctorgd a los paises



centroamericancs fondos no reembolsables para un proyecto sobre al uso de las
técnicas de sensores remotos (o teledeteccidn) para la evaluacion de recursos na-
turales. En el convenio respectivo se prevé que el ICAITI como institucion sub-
regional estaré informoda de los resultados del proyecto. Por este motivo funcio=
narios del ICAITI se han mantenido en contacto con el Director del Proyecto,

Ing. Ricardo Isla.

El énfosis del proyecto ha sido ¢l de entrenar profesionales de diversas

disciplinas en las técnicas de teledeteccibn.

El proyecto terminard en enero de 1979 y existe interés tonto de parte
de! BID como de! ICAITI en que se negocie una nueva fose, no sdlo con proyec-

tos a nivel nacioral, sino también a nivel regional.

Uno de estos podria ser la elaboracion del mopa geoldgico de América
Central a escala 1:1 000 000. El ICAITI en 1969 publicd el mopa metalogenético
o escala 1:2 000 000, Posteriormente efectud una compilacion a 1 000 000 que
cubre parte de México, todo el territorio centroomericano y una pequeiia parte
de Colombia. Por falta de fondos ese mapa no se pudo actualizar ni publicar. Con
base a la compilacién existente y la informacion de sensores remotos, se podria
elaborar un mapa actualizedo a una escala que podria ser otil para diversos usos

practicos, tales como prospeccion de recursos minerales, petrdleo y planificacion

fisica regional.



12. Recursos minerales de Costa Rico

Durante una reunidr en que participaron el Segundo Vicepresidente
de Costa Ricd, Lic. José Miguel Alfaro, el Ministro de Economia Industria y Co-
mercio, sefior Fernando Altmann, el Presidente de CODESA,seftor Richard Beck,
el Presidente de RECEOPE, Licenciado Fernando Ortuiio,y el Director y el Gerente
del ICAITl,se discutieron diversos asuntos respecto a que las entidades guberna-
mentales de Costa Rica hicieran mayor uso de los servicios del ICAITI, Se con-
cretd un primer posible progroma sobre recursos minerales que serfa financiado
por COD ESA. y RECOPE. Posteriormente el ICAITI hizo una propuesta preliminar
paro discusidn, y actualmente un experto de ICAITI estd elobor ando con funcio-

narios de CODESA los términos de referencia para una serie de actividades espe~
v . i . \‘;lf\"‘:’ oo . .
LR AR

cificas de evaluacién de recursos minerales.

13. Programa energético centroamericano del PNUD

Status: project in progress
Como resultado de una de las resoluciones dal Comité de Coopera~-

cién Econdmica del Istmo Centroamericano celebrada en mayo de 1975, el 1CAITI
colabord con CEPAL y SIECA en la preparacién de los términos de referencia para
un estudio re.giéncl'“dé"féc'ursos energéticos. En esa oportunidad el PNUD no pudo

financiar el estudio,”

Posteriormente el PNUD con apoyo financiero de la OPEP, formuld un
proyecto diferente, el cual ha sido aprobado por los paises centroamericanos. En
el proyecto se prevé la colaboracién del ICAITI como "Organismo Regional Aso-

ciado", ademés se han tenido conversaciones con el Director del Proyecto, Ing.



Viladrich para posible contratacion del ICAIT] en la ejecucién de algunas de

las actividades especificas.

14, Comisién guatemalteca de normas

Estd pendiente de aprobacidn, con el Gobiemo de Guatemala, un

proyecto de asesuria del ICAITI a la Comlslon Guatemalieca de Normas (CQ-

G UA’\IOR) a efu.to de colaborar con esta Institucion en los ospectos técnicos

rclahvos a la pr paracuon de las normas y asf poder introducir adicionalmente

‘o colaborocuon de.ICAlTl) el concepto de regionalizacién

(pnecnsamente pa'

pora que las normas guotemaltecas sean:-semelan‘tes a las de los otros paises cen-

troam'encan'os;

15, Grupo'Asesor de Proyectos Industriales

:"D,”é’;dguiefrdé_édri16"%0!icit_ddo por'élf Banco Centroamericano de In-

tegi{qc'i_éﬁf, Econémica, se parflcupara, durante elv tiempo que sea necesano, en cl
. Com1fe Consulhvo de Instituciones Subreg:oncles de Integracidn que actuaré den~
» ifr(v) del esquema operativo previsto, para llevar a cabo las tarelss de identificacion
y preparacida dc proyectos de interés subregional, segin Convenio sobre coopera-

cidn técnica no recmbolsable entre el referido Banco Centroamericano y el Banco

. Interamericano de Desarrollo.
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®@Sistema de acoplamiento de un sglo
toque, para su rapido enlace y desenlace
Retrocediendo simplemente su tractor
hasta el implemento requerido, se con-
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ectan la barrilla de levantainiento y unién

@Unas rotatorias de méximo rendimiento
Unas rotatorias tan originales de Hinomoto
aseguran a su acabado perfecto con su
mayor ancho laborado.

®El mecanismo de volante & timén de
Hinomoto como anico. ‘
Frecuentes enfrenamientos no se requie-
ren mayor problema pués las ruedas
delanteras pueden girarse en un angulo
mds agudo sin rastrillar. E! uso de las
llantas de orejas altas incrementa su
maniobrabilidad y eficiencia.

universal sin herramientas ni problema
alguno.
8 Especificaciones (E18)
{Sujeto a cambio sin previo aviso).
Tipo de motor Diesel
| HP Manmo lSAE)/rnm 20/2.300
Smemn de enlmmlomo Con agus
No de culindrol J— 2
| Catibra x _Carrera de embolo 86 x 95
anlnumi-nlo lolll {ec) 1,103
Bon-hn de invecclon Bosh tipo-A

lenmdor de sire

Centrifugs o ciclon de
tipo seco

A"anuu'

1.4KW

Sistermna de fmhvaguo

Tipo seco, Je placs aimp
y de {riccion

6 veloudades

_\luloumd de nmuclén_(?tg!l_l_lpll)
| Veloudad de operacicn (Reverso)
R.d-o minimo ds giro Tmm)

|2 veloudadaes

1.650

Snllcmn de diferanclsl —_———
T:phadov da diterencial 3
| Ancho entre ruedas {Dslantaras)

| Ancho entre ruedas {Traseras)

Engunan :onlco
T_ublqor de EJE
914 ~1,083mm
900 ~ 1,020mm

Llamm (Dulnnuul)

4.00 = 12, 4PA

Llnnuu (Tvaurn) - Ouln altas

8 3/8 — 24, 4PR

Lluntu {Trasoras) = Ollju bn|ll

8.3/8 — 24, FSLW, 4PA

Long«tud total (mm)

2.380

Ancho total (mm)

1.130

Alluu total {mm)’

1,280 (Hasts volants)

Blu de vumal Imm)

1,345

Eupuno libre da ia tisrra {mm)

290

Puo (kg1)
Ncloudnd P.T. o. —
Sllloma hidraulico

720
|3 valo:ldldn
 Control de | pouclon

Bomba hidréulics

Bomba rotativa de
sngranajes

L. f e e
Dispositivo ds levantamiento

Enon;;:ho de tres puntoy,
cat-1.

B(VELOCIDAD DE RECORRIDO) Km/Hr,

.. V.2 3 a8 6 _ _ ——ed
Adetante © 11.03 ['1.7°2.6_4.8 7.5 13.8 :
Atrés 24 107

&= TNYNSHA £n ITh




ANNEX E

MONOGI/FTA NACIONAL DE NICARNGUA
PARR LA
'CONFEKENCIA DE NACIONES UNIDAS

SOBRE CIENCIA ¥: TEGNOLOGIA PARA I DESARROILO, 1979.

'R_E S UME N

‘;-‘DIRECCION DE PLARIFICACICN NAZIONAL
Divisidn:de Investigaciones Ecorndmicas y Sociales
Unidad de Ciencia y Tecnolocgia.

Managua, koviembre de i978.
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La Monografia Nacional que Wicaragua prepard para la Conferen-
cia de¢ las Haciones Unidas sobre Cioncia y Tecnoloyia para el
Desarrcllo, cxamina algunos aspectos de la exj-eriencia nacional
en la aplicacifn de la ciencia y la tecnologfa; discute las 4-
reas dc Ciencia y Tecnologia que han influfdo o podrian hacerlo
en el desarrollo y las caracteristicas principales de los pro-
blemas que éste planteca. Asimismo, suministra los antecedentes
de Nicaragua cn este campo y la organizacidn y mctas Cientifi-
cas y Tecnoldgicas en el pais. También, plantea la necesidad
de una infraestructura de cientificos y tecndélogos capacitados
para adecuar y adoptar el uso y difusién 'de Ciencia y Tecnologia.

En la elaboracidén del documento se contd con la participacién
de profesionales de entidades piblicas y privadas, académicos
Y ciudadanos con intereses ¢n aspectos cientificos Y tecnologi-
cos, quienes al conocer los objctivos de la Conferencia, auna-
ron esfuerzos con la finalidad de quc el contenido del Documen-
to reflejara la realidad cientifico-tecnolégica nacional ¥y su
vinculacidn con el desarrollo del pais.

En el documento se analizan alqunos aspectos relevantes del es-
tado actual dc la economia nicaragliense, relacionados princi-
pa.mente con los sectores agricola, industrial, salud y nutri-
cidn, comunicacidn y transporte, energia y recursos naturales
Y su relacidn especifica en cuanto a Cienciz y Tecriologia. Tam-
bién se describe ampliamcnte la situacién actual de la Ciencia
y Tecnologia en el pais mencionando casos en los cuales ha pres-—
tado colaboracidn, como la prevencidn de desastres naturales;
siendo este aspecto de sumo interés para el pais, ya que honos
sido victimas de miltiples movimientos sismicos que han ocasio-
nado grandes pérdidas, de vidas humanas Yy materiales. De iqual
manera se destaca la relevancia de la ciencia Yy la tecnologia
en los sectores "salud y energia". '

En Nicaragua, la utilizacién de la ciencia y la tecnologia como
instrumento dc desarrollo no ha sido satisfactoria probablemen-
te por la ausenciz de una politica y planificacién cientifica

'y tecnoldgica explicita que orientara los esfuerzos realizados,

en este campo, hacia el logro de las metas y objetivos de los
planes nacionales de desarrollo econdmico y social a pesar de
que en algunos sectores, se ha explicitado la necesidad de uti-
lizar el conocimiento cientifico y Ltecnoldgico, como elemento
dinamizante de¢l desarrollo.



6.

El aniilicis de la situacidn actual de la cicencia Yy 1a tecnolo=-
gia decja entreve que: i) no se han vtilizado racionalmente los
@Scasos recursos cientifico-tecnoldaicos de), pais; ii) los es-
fverzos reoalizados por cl gobierno no parccen ser adecundos pa-
ra obtencr 'Optinos resultados en la aplicacién de los factores
ciencia y tecnologia; iii) la vinculacidn entre los sectores
productivos y dichos factores, no esta claramente definida Yy
iv) hay necesidad de recursos humnancs altamente, .calificados en
los centros de Investigacidén y Desarrollo. Debido a la falta
de'divulgacidn e informacidn tecnoldqgica, a nivel centroameri-
€ano, nc se aprovecha la existencia de instituciones que eje-
cutan nctividades cientifico-tecnoléaicas.

La primera accidén dirigida a explicitar ciencia y tecnologia co-
mo factores dindmicos del proceso de desarrollo, seria la reali-
zacidon de un Seminario Nacional sobre Ciencia y Tecnologia con
énfu:is en tecnologia apropiada para Nicaragua, en el cual par-
ticiparian las instituciones que integran la comunidad cientf-
fico-tecnoldgica local. E1 Principal objetivo del Seminario
seria conocer el. estado €n que se encuuntran los difcrentes
sectnres en relacidn con el actual desarrollo del pais y las
dificuitades encontradac para el logro de los objetivos nacio-
nales que se pcrsigueq,para ver de qué manera Ciencia Y Tecno-
logia pueden contribuir a su solucidn.

Fosteriormente, se crearfa la Comisidn Nacional de Ciencia y
Tecnologia (interinstitucional e intcrdisciplinaria).quc se en-
cargue de orientar, coordinar Y supervisar las acciones rela-
cionadas con los aspectos cientifico-tecnolégicos considerados
fundamentales para el desarrollo. Esta Comisidn, unida a 1la
Diraccidn de Planificacidn Nacional, se encargaria de claborar
la Politica y Planificacién de 1la Ciencia y Tecnologia del pais,
debiendo considerar la participacién de la comunidad cientifi-
ca, piblica y privada.

Ademis fortalecer.la Unidad de Ciencia y Tecnologfa de la Direc-
¢idn de Planificacién Nacional, la que se encargaria de los as-
pectos operativos de la coordinacidn Y supervisidn del proceso
cientifico y tecnoldgico en el cual ei Gobierno haya depositado
Bus esperanzas de progreso econdmico-social. Ademas servira de
enlace con todos los organismos subregionales, regionales e in-
ternacionales, vinculados con 1la ciencia y tecnologia, para el
mejor uso de la asistencia tdcnica y financiera que pucdan brin-
darnos para actividades desarrolladas en este campo a nivel lo-
cal.

En vista de la importancia de la Confcrencia, el Gobierno de Ni-
caragua ha depositado todo su empefio en la preparacidén de su do-
cumento y espera que los resultados que de ella surjan, sean de
gran beneficio para todos los paises del orbo.


http:fortalecer.la
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11.

12.
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14.

Nicaragua asistirii a la Confcronqia animada del proposito de

que en clla sc logren encontrar soluciones internacionales a-
propiadas a los principales ohstdculos que enfrentan los pai-
ses e¢n desarrollo para fortalecer y ampliar la base de su de-
sarrollo cientifico?y tecnoldgico y acclerar su evolucidn so-
cio-ccondnico. .

Es de suio interés para el pais que en la Conferencia sean con-
siderados los principios que estan dando origen al Nuevo Orden
Econdmico Internacional, intcgrando los aspectos cientificos

y tecnoldgicos como elementos impulsores del desarrollo econd-
mico y social.

Nicararua estima necesaria la aprobacidn de un Codigo de Con-

-ducta rara la Transferencia de Tecnologia procurando que éste

establezca las reglas de intercambio y cocoperacién equitativa
y protzja asi los intereses dc paiscs en desarrollo. También
se desca que en la Conferencia se discuta el comportamicnto
de las Empresas Transnacionales, depositando nucstro entero
apoyo a la formulacién de un Cddigo de Conducta de tales em-,
presas que considere las nccesidades del desarrollo ccondmico
y social de los paises en desarrollo.

De igual manera, sugerimos el establecimiento de un Fondo In-
ternacional para el Desarrollo Tecnoldgico que cumpla con cl
objetivo de fortalecer la capacidad propia de desarrollo cien-
tifico-tecnoldgico de paises en desarrollo. Este fondo finan-
ciaria las actividades de investigacién y desarrollo tecnold-
gico e impulsard la cooperacidn técnica entre esos palses.

Finalmente, se insta a la Organizacién de las Naciones Unidas
que revise su politica de coopecracién técnica principalmente

en relacidn a Ciencia y Tecnologia, y sugerimos el estableci-
miento de un mecanismo que coordine lac actividades de la ONU
en ese sentido, para beneficio de los paises en vias de desa-

rrollo.
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A LOW COST

Grainm

Dryer

FOR TROPICAL CLIMATES

by Wesley Peterson PCV/Dahomey

In West Africa corn (maize) usually matures in late sum-
mer but, because of rain. does not dry sufficiently for
harvesting until a month later. It is during the weeks
that the mature grain remains in the field that extensive
insect damage begins. An cffective grain-drying system
is therefore especially needed so the grain may be har-
vested before that damage beings, but while the moisture

content remains high.

The unit described in Wes Peterson's article is not a
prototype. It has been used extensively during the past
four years in Nigeria, Togo, and Dahomey. Wes' design
includes modifications on the original plan and should be
applicable to any humid tropical arca.

n ftroplcal climates, there are two

important problems in the storage
of cereal grains such as corn, rice
and sorghum und legumes such as
peanuts and beans. Due to the high
humidity during both the harvest and
tha storage of these products, there
is great danger of in-storage lesses to
rotting and fungi. In addition, mois-
ture damage is usually compounded
hy losses to storuge pests such as in-
sects and rodents. If the furmer can
dry his harvested grains prior to
storage his lesses will be consider-
ably reduced because dry grain will
not rot. In addition, drying will re-
duce insect damage in four ways.
First, it generally drives off und
kills insects present in the grain.
Socond, dricd grain is harder and
thereforo less susceptible to fnsect
ollack.. Alsu, drying permity the

farmer to harvest his still humid crop
before there has becon substantial
insect damage In the field, rather
thun waiting to harvest until the
grain has heen slightly dried by the
sun and wind. Finally, dried grain
may be stored in sealed, air-tight
containers. silos or storage bins which
effectively protec! the graln from
inscct and rodent attack, but which
cannat be used 1o store moist grains.

Thus, drying erops Is an important
means of reducing In-storage losses.
In many parts of the world, sun
drying of crops is practiced, but this
process is slow, rather impractical
for larue quantities of grain and may
not be possible at certain seasons of
torrential rains. These facts point to
the need fer a means of artificially
drying grain, Obviously, in muny
rogions it 1y impossible to utilize the
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expensive mechanicsl systoms com.
monly found i the United Stat s,

The small low-cost cerop dryor de-
seribed here can bo used o dry ricoe,
corn, sorghum and any other corenl
grafn as well ax beans and peanuts,
It was first dovelopod by USAID in
Nigeria to respond to the need of
small farmers for a low-cost drying
mechanism  for relatively  smal)
amounts of prain, Skilled laboer s
not needed io build the dryer and
many of the materlals may bo found
around the construction site. It {s
impossible to pive an exact cost
analysis since the prices of the
materials may vary enormously. The
cost in Dahomey is about $25.00.

Materlals Required:

1. 3 oll drume (200 liter)

2. 5 packapes of coment

3. 2 strips of chicken wire, 8 inches
wide by 6-1/2 feet long.

4. About 20 feet of baling wire

5. 4-1/2 yards of 1/2 inch wire mesh

6. One piece of corrugated shee’
metal

7. About 800 Cinvaram or adohe
bricks.

Construction:

The construction of the dryer is
fuirly simple. With six to ten men, it
can be bLuilt in about five working
days, '

1. Choose a site which is slightly
elovated and well-drained. The dryer
must be oriented so that the firebox
and draught openings will face into
the prevailing winds.

2. Dig a hole three feet wide, six
feet long, and four and a half feat
deep. Remember to orient this hole
5o that the prevailing winds will
«nter the end (i.c., the wind direction
is parallel to the long sides),

3. Dig aut the sides of ihis hole to
form regular sloping walls. On the
surface this hale will now be square
with each side having a length of six
feet. At the bottom of the hole the
shape Is rectangular, 3 feot by 6 feet.
(Figure 1)

4. At the [ront of the hole, dig a
large square pit 6 fect by 8 feot and
4-1/2 feet deep. This pit should bo In
line with the first one and separated
from 1t by ubout 1-1/2 feot. (Figure 1)

* This model represents the basic design he is attempting to
adapt for the small farmer.




8. Dig a small chimney hole, 3 {cet
deep, 2-1/2 leet wide and 2 fout long
in the end of the first hole opposite
the second pit. (Figure 1)

8. Dig out the middle of the wall
separating the two large pits. This
opening should be 3 feet wide and In
the center of the dirt wall. (Figure 1)

7. Dig three sleps into the end of
the second hole which Is farthest
away from the first pit. The completed
holes should look like those in Figure
1.

8. The three oil-drums may now be
put In place. These drums will form
tho firebox and will resemble a large
tube. Cut both ends out of two of
the drums and flatten the vdges to
avoid cut fingers. Cut only one end
out of the third drum and flatten
the edges. In the unopencd end of
this third drum, cut a small circular
hole with an 8 inch diameler next to
the rim of the drum. Just iuside the
rim on the opened end of this third
drum, punch 10 holes evenlv spaced
around the rim. Punch ten evenly
spaced holes around the cdges of
both ends of one of the other oll
drums. The remalning drum should
have 10 holes punched around the
rim on one cnd and at the other end
only 2 holes a few inches apart.

8. Now place the third oil drum in
the firebox pit. The end with the 8
inch circular hole should rest in the
chimney hole at the end of the fire-
box ptt. V'he small hole in the end of
the drum must be at the uppermost
side of the drum—the smoke must be
able to go out of this hole and up the
chimney. Place stones or bricks under
the open end of the drum so that it
rests evenly and slants very slightly
toward the stoking pit. The middle
drum (the one with holes punched
amund both ends) should be placed
with one end resting on the slones
holding the third drunt and the other
end should be supported with another
set of stones or bricks. Using baling
wire, link these two drums by passing
the wire through the holes In the ends
of the tws drums. Wrap o nurrow
band of chichvn wire around this
joint passing t1 Letween the barrels
and the stone support, and [asten it
tightly. This chicken wire will halp
hold on the cemont which must bu

Wind Direction

-/

/

FIGURE 1
COMPLETED DRYER HOLES

Chimney Hole
Small Chimney Hole
In End Of FIGURE 2
Third Drum DRUMS IN PLACE

Cemented or Welded
Joints Hivtween Drums

- Two toles
Punchud in
Top of First
Drum

Stono or
Brich Support
Undor First
Qil-Drum

| |

Diructivn of Wind



put eround the jolnt on both the Inside
and outside. Before comenting, be
sure the chimney hole iy still in posi-
tion andd that the barrels are lined up
straight in the firebox pit.

10. The remalning deum is attached
to the other twe in the samo way.
Make sure that the end with only
two holes extends slightly into the
stoking pit and that the two holes are
on top of the drun. The ends of thig
drum also rest on stones or bricks
and after linking it to the middle
drum with baling wire and putting
the chicken wire around the joint, the
two aire cementued together. It will not
be pussible to put the cement all the
way around the joinl. However, the
cement put on the vutside must over-
lap sufficiently with that on the in-
side 1o make an air-tight scal. The
firebox should be cemented to the
supporting stones or bricks and it
should slope slightly toward the
stokine pit. (Figure 2) N.B. As an
alternate method, the drums can be
welded together. .

11. The next step is to construct a
wall around the hole containing the
firebox. These walls can be built of
mud bricks or adobe depending on
the amount of money available and
local building techniques. 1 will de-
scribe the construction in bricks but
the system Is the same even If the
walls are to be built up in mud layers
or by any other means. Where pos-
sible mud brick construction is pre-
ferable since it is more durable.

FIGURE §
COMPLETED DRYER WALLS

FIGURE 4
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12. First dig down a few inches
until solid carth is reached and level
off this corth wll the way around the
firchox pit. The spuce ahove the
first drum should be filed in with
bricks making sure to leave openings
undor this drum. After filling in this



part of the wall batweon thoe two pits,
place a hecavy wonden plank or
several straight logs of about two to
threo inches diameter on top of the
bricks and dirt wall. (Figure 3)

13. At tho chimney end of the fire-
box a small squure chimney should
be built around the chimney hole.
Flll in the area arcund the end of the
drum with dirt until bricks may be
placed around the -hole. This small
chimney should be built up to the
level of the soil where it ties into tho
back wall of the dryer. (Figure 4)

14. Using mud bricks lay a founda-
tion all the way arcund the firebox
pit. The walls should be square and
measure about 6-1:2 to 7 fect on the
inside. The side walls should be
double’ the width of the end walls
for the first several layers. As the
walls are built up. measure the dis-
tanco between the top of the firebox
and the top of the walls. When this
distance reaches 40 inches the inside
row of bricks on the side walls Is
stopped. This inside row of bricks
will form a ledge on the inside of
each wall. Continue laying bricks
until the height of the walls is about
.4-1/2 feet or 40 inches above the
ledges on the side walls. The chimney
should of course rise as part of the
back wall. The resulting structure
will be square with a chimney on the
roar wall and a ledge on the inside
of each of the side walls. (Figures
4 and 5)

15, The walls may he plastored
with :zment or carth although this
is not cssential.

16. Ysing ene of the ends romoved
from the oil drums make a door for
the frebox. Punch two holes in the
edge of the oil drum end and hang it
with baling wire in the opening of the

first drum of the firebox using the -

two holes on the top edge of the drum
to hold the door.

17. The chimney may be continued
in bricks or you can roll the sheet
motal, fasten it with baling wire and
place it in the ehimney opening to
give added heigh' to the chimney.
The sheet metal must he cemented in
place so that no smoku can uscapo
around the odges.

18. Pluce 8-10 large straight logs

on the ledges inside the sido walls
across the space above the firebox,
(Figura 6) Attach tho heavy wire
mesh to these logs so that it covers
the entire insido aren of the dryer.
The mesh should actually be larger
than tho surface area to be coverod
so that no grain will fall through at
the cdges. The logs and screoning
will hold the crop suspended about
40 inches above the fircbox. As a
cheaperalternative. a split bamboo mat
can be used in place of the screen-
Ing. Depending on the crop being
dried, screcening or bamboo mats
with smaller openings may have
to 'be used te keep tho grain from

-FIGURE J

falling through the floor.

19, Build a roof to cover the entire
dryer. It Is suggestod that this roof
be rather large In order to provide
spaco to store wood or the next loud
of grain to be dried. The ends of the
roof should be open to allow o freo
circulation of air. A sheet metal rouf
is strongly recommended. Thatch or
woven paln branches may be used,
but extreme care must be exercised
because of the fire hazard. The
chimney should pass through the
roof and an insuluted sheet metal
guard should be placed wsround it
where it gocs through the straw as
it will become very hot. A conical
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motal hat placed on the opon end of
the chinmoy s advisable to keop out
raln. I coustruction s to take place
during the rainy season It may be
necessary to bulld the roof first and
then construct the dryer underneath.

20. Tha completed dryor should
have the following dimenslons:
Interior walls: 8-1/2 to 7 feot x 68-1/2
to 7 feet .
Height of walls: About 4-1/2 feet
Height of walls above screen floor:
40 inches
Height of floor above firebox:
40 inches
Larcer or smaller drvers may be
built by using 2 or 4 barrels rather

than 3. The construction ts the samo
but the dimenstons of the holes and
walls must be udapted to the now
length of the firchox now mada of
cither two or four ofl drums.

How to Usg the Diyor

This dryer has beon used mainly
for corn and poanuts but by intro-
ducing a fine screoning, other cercals
such as rice and sorghum may also
be dried. Corn (malze) is dried on the
ear and can be pluced In the dryer to
a depth of 3 feet. For peanuts, beaus,
rico and sorghum, the depth should
not exceed a foot and it Is necessary to
stir up the grain from time to time.
Drying time will vary with tha crop,

I'CV' Wes Petersan and his Dahomian counterpart with a completed
tiver. Buth this drver and the unit pictured on the opposite page
e slightly Larger than the one described in Wos® articlo.
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the quantity of grain boing dried and
the Inftial moisture contont of the
grain, In general, it ix a2 motter of
threo or four days. It is preferable to
dry slowly since a large firo in the
firebox could scorch the grain,

The dryer functions by convection,
The wind enters the heating chamber
below the crop by the draught spon-
ings below tho first oil drum. This s
why ft is very important that this
space bo left open (seo Figure 3) and
that the dryer be oriented to face the
prevailing winds. The cold air s
heated by the fire and rises through
the dryer flocr into the grain. Since
warm air can contain more moisturo
than the cool air around the grain,
moisture moves out of the grain into
the warm air. The warm humid sir is
then forced upward by newly heated
air from the heating chamber.

Before using the dryer make sure
that there are no materials around
which could cause accidental fires
and that water is handy in case of
fire. The door to the firebox can be
propped open with a stick while the
fire Is built. A large fire may be built
at first since much of tho initial heat
is lost in the walls of the pit. How-
ever, once the pit is sufficiently
heuted, the fire should be kept small
to avoid burning the grain. By open-
ing and closing the firebox door, the
draught and consequently the fire
size can be regulated. The fire can
be kept going day and night or ex-
tinguished at night and restarted the
next day, but it must be under con-
stant surveillance.

Corn (maize) may be dried with or
without the husks. When the husks
are left in place it is possible to have
a larger fire since the husks protect
the grain from scorching. Drying
time in ¢ither case will be about the
sama. For initial trials, it is useful to
have a moisture tester to determine
the moisturo content of the grain.
With practice, ono should bo able to
estimate the moisture content without
using a moisture tester. Since there
is no way of regulating the tompera-
ture, it is unwise to dry seed grains
by this method. The grain may get
too hot and germination will be
destroyed.

Muaintenance of the dryer is im-
portant. Tho heavy logs which hold



the scresaiag aad the crop may be
attached by lermiles ur thoy may rol.
They should be checked Lefore und
alier cach drying season and uny that
soe:a weakenod should bo roplaced.
At the same time the joints on the
firebox can be checked and uny cracks
filled in. Altor several years it may bo
necossary to repiaco one of the oil
drums. To do this, the bricked up
soction above the first oildrum can
be removed without knocking down
the entire front wall. A now drum may
then be substituted for any of the
originals which may have rusted or
burned out. General maintenince of
the dryer walls and roof s also neces-
sary. I these precautions are ob-
served, the dryer should last for
many years.

A Word on the Storage of Grains

Once the grain has been dried, It
can be stored in a variety of ways.
However, the dried grain is only safe
from rotting if it is kept dry and it
still may be damaged unless some-
thing Is done to protect it from
storage pests. Any storage unit
should. thercfore. have at least the
following qualities:

1. It must keep moisture out of the
stored grain.

2. It must prevent storage pests from
getting into the grain.

3. 1t must permit the use of chemical
products which will ecliminate
"any storage pests present in the
grain.

4. It must be easy to [ill and empty.
In order to use any secaled con-

tainer for storage, the grain must

first be dricd. Seme slorage units

(for example. metal oil drums) seal

hermetically and are especially effi-

cacious, since any insects present
will suffocate from lack of air, making
it unnecessary to treat the grain.

However, sced grains should not be

stored for long perods since the

germination may be destreyed. With
storoge units which are not com-
pletely hermetic, there Is enough air
to Insure tho survival of any insccts,
or their eges, which may bo present.

Honeo 1} 18 gooarally necessary to

troat pralns stored In these units,

Obviously, precautions must he takun

in the use of chomienl products since
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A drying unit completed except for the chimney. Notice the
mud-plastercd walls and the draught openings beneath the fire-box,

most stored grains will ultimately
be eaten. DDT for example is not
recommended for the treatment of
food products. Fumigants such as
phestoxin  are probably the best
maeans to eliminate storage pests.
Whatever the storage unit, it is
always helpful to dry tho grain first.
In any container which seals tightly,
it is absolutely essential that the
grain be dry. In order to store grain
sufoly In tropical climates, the fol-
lowlng things should be dono. First
the grain must ba harvested carly to

23

avoid the insect attack which takes
place in the fields. Secand, it must bo
dried. Third, it must be placed in a
stoeruge unit which will keep out
storage pests and moisture. Fourth,
any insects which may be present in
the grain must be eliminated through
tho uso of a fumigant or through suf-
focation. depending on the storage
unit being used. Finolly, it must be
checked poriodically to make certaln
that the grain Is still in good condi- |
tion. Auy storage problems that may
have developed must be corrected.



PEACE CORPS PROJECT OVERVIEW:
. Appropriate Technology
Instructors

' In October of 1977, the Technological Institute of Costa Rica

aud the Peace Corps agreed to work together for a period of five

ycars «n a project that brings Peace Corps Volunteers to train

Institute faculty and students and to conduct research in the theory
ani ap; licatlon of intermedlate or appropriate technology, and to
providn techulcal assistance to small and medium sized manufacturers -
and to small farmers through the Institute’s extension division. This
pr-ject. entitled Appropriate Technology Instructors, was designed to
cover syveral araas of activity at the Institute and the Peace Corps
x5 able to successfully recrult the following Volunteers who arrived
In Costa Rlca in July of this year for training:

John DeClue;

Metallurgical ®ngineer who will assist In setting up the department
of metallurgy and will provide technical assistance for the
re_cycllng of ferrous metals.

- Steven Indrick;

Soll Science Instructor, will teach soll analysls and soll improvemenht
using organic methods to students at the branch agricultural campus
and will provide cxtenslon work in soll lmprovement to area farmers.

John Mechlin;
Wood Technologlst, will speclalize in the development of technologles
for utlllzing what §s now waste products in the wood industry.

Donald Peterson:
Renawable Energy Resource Instructor, will conduct research and
. brovide technlcal ass'rtance in technologles that use solar, wind,
water and blomass energy sources to produce power or heat. '

Kent Smith; -
Information Science Speclhlist, will develop and maintain contacts
with Institations throughout the owrld and reglon that are active in
- promoting Intermedicate technologies.

These Volunteers will be jolned this month by three more Volunteers who
wlll complete the appropriate technology team:



Loticla Gaycte;

Community Relations Speclalist, will agsist in planning and
conducting conferences, awareness days and work projects in
the community that mise the understanding of the general
public about the appropriato use of technology,

I’y Lang and Kelth Wilson: ‘
Metal Mechanics Instructors, will work on the adaptation of and
creation of new small machine implemonts useful to agriculture
and industry In Costa Rica,

| "oject cocrdination at the Institute 1s the responslbility of Sr. Gustavo
! -ifor, Director of the Divistion of Research, Informatlon and Extension.

Although only in tts beginning stages the project has recelved the
o'tentlon of the Sccond Vice-President of Costa Rica, Sr. José& Miguel
iifaro, who attended the swearlng In ceremonles of the inttial group of
Vnlunteers and spoke of the Importance of the concept of self-reliant
communities inheront in approprilate technology to a country such as

.{'osta Rica that Is so dependent upon forelgn technology.



ANNEX II

- LIST OF NAMES AND ADDRESSES OF
PERSONS CONTACTED DURING THIS
‘ INVESTIGATION



GUATEMALA

INSTITUTO TECNICO DE CAPACITACION Y PRODUCTIVIDAD (INTFCAP)
Alberto Mendoza M.

Chief, Institutional Technology

Guatemala

Tel. 29824, 23041-45

SECRETARIA DE INTEGRACION CENTROAMERICANA (SIFCA)
Julio E. Obiols

Physical Integration Department

Guatemala

Tel. 682151-54

ORGANIZATION OF AMERICAN STATES (OEA)
Dr. Eduardo Ritter Aisl&n
Director

Vilma Z. Peralta
Assistant Coordlnator
Guatemala

Tel. 65095, 61037, 324743

PEACE CORPS
Robert B. Crites
Asgsociate Director

David A. Coronado
Associate Director
Guatemala

Tel. 20843, 80330, 83476-7

OFICINA PROFES.ONAL DE INGENIWRIA 'Y AGRONOMIA (OPINA)
Mario David Penagos G.

Agricultural Engineer

Guatemala

Tel. 28207, 82950

AGUA DEL PUEBLO

Ing. Bruce Clemens
Executive Director
Chimaltenango, Guatema

MFC

Roberto Medina Herrera
General Manager
Guatemala

Tel. 310819, 324593



UNITED NATIONS DEVELOPMENT PROGRAM (UNDP)
Alberto Viladrich Morera

Central American Energetics Program

Tel. 60811, 65867, 60597

SAN CARLOS UNIVERSITY

Ing. Ra@l Francisco Molina Mejfa
Dean, Ergineering Faculty
Guatemala

Tel. 460321-5, 460423-5

AGROFORD (Ford Tractors & Equipment)
Carlos E. Sol

Sales Manager

Guatemala

Tel. 65541-44

TECUN, S.A.
Otto Mittlestaedt S.
Manager, Agricultural Machinery

Carlos A. Rodas _
Manager, Hydraulics Department
Tel. 65783

NATIONAL EXPORT PROMOTION CENTER (GUATEXPRO)
Luis Alberto Noriega H.

Deputy Director

Tel. 511828

. SECRETARIA GENERAL DEL CONSEJO NACIONAL Df PLANIFICACION
ECONOMICA .
Lic. Juan Alberto Herndndez

Advisor

Science & Technology Unit

Tel. 511380-97

CONSEJO NACIONAL DE PLANIFICACIOM ECONOMICA
Eduardo Martinez G.

Coordinator, Science & Technology

Tel. 511380-97

LAAD DE CENTROAMERICA, S.A.
J. Javier Tessari Aguirre
Tel. 61441



CORPORACION FINANCIERA NACIONAL (CORFINA)
Alfonso Castro
Programming and Resources Department

Luis Antonio Fern&ndez
Director
Tel. 83330-9

ICAITI
Elias C. Hill
Regional Coordinator PTT Program

Ing. Jorge Arias
Chief, Scientific and Technological Development Division

Ernesto Rossbach
Chief, Documentation and Information Division
Tel. 310631-5

USAID/GUATTMALA |
Carl Koone, Rural Develooment Officer

ROCAP/GUATEMALA

Harry Ackerman, Director

Ronald Venezia, Asst. Director -
Robert Hechtman, Program Officer =
Alejandro Sundermann, Chief Engineer



HONDURAS

S.E.M.P.E.

Humberto Dfaz :
Agricultural Department, Machinery hivision
"“eguciga'rna, lcuduras

Tel. 225101

CORPORACION HOND''RERA DF DESARROLLO FORESTAL (COMDEFOR)
Lic. José Albert» Eguigurems

Chief, Planning i'epartment

“egucijalpa, Hon ‘uras

Tel., 227050, 221027, 224346

AGENCIA MARINAKYSG, S.A.
Rodolfo Guerrino S.
Agsistant Manager
Tegucigalpa, Honduras
Tel., 223520, 221760

CAMIONES Y MOTORES, S.A.:. (CAMOSA)[
Leonel Giannini K. o
Manager, Agricultural Sales
Tegucigalpa, Honduras

Tel. 225354, 228214

CENTRO DF DESARROLLO INDPUSTRIAL (CDI)
Dorcas G. de Gonzélez - ’

" Director

Tegucigalpa, Honduras

Tel. 224050

PEACF CORPS
Sarah Hall Goodwin
Deputy _Director
Teqgucigalpa, Honduras
Tel. 229088, 229063

Peter Biésel
Peace Corps Volunteer

Nicholas S. Metes
Associate Peace Corps Director/Natural Resource Sector

Tegupigalpa, Honduras



Santos Emilio L6pez
Handicraft shop owner
Tegucigalpa, Honduras

UNIVERSIDAD NACIONAL AUTONOMA DE HONNDURAS

José& Germdn Vallecillo

Head of Techrnical Courses, Engineering Department
Tegucigalpa, Honduras

Marco A. Farach N.

Direccif6n General de Industrias,
Fngineering Department

Ministry of Economy

Tegucigalpa, Honduras

Maxzfa Marta Fern&ndez M.
Legal Advisor
Direccidn General de Industrias

INSTITUTO NACIONAL DE FORMACION PROFESIONAL (IMFOP)
Ing. Manuel Acosta Medina

Executive Director

Tegucigalpa, Honduras

Tel. 224481, 224256, 224922

BANCO INTERAMERICANO DE DESARROLLO
Manuel Marino

Assistant Representative
Tegucigalpa, Honduras

Tel. 221111

BANCO CENTRAL DE HONDURAS

Lilia Valentina Mefia

Chief, Industrial Investigations" Deoartment
Tegucigalpa, Honduras

Tel. 222270

Roger D. Sandage ;
Agricultural Development Consultant
Tel. (501) 427-3279

Dick Fera
Volunteers in Technical Assistance/Consultant

Tegucigalpa, Honduras



USAID/HOMDURAS

Marcos O. Méndez
Ramiro Rodriguez Lanza, Capital Development Assistant
William Janssen, Rural Development Officer



NICARAGUA

CENTRAL NAC. DE INGEMNIERIA Y MAMTENIMIENTO
Ing. Metodo Richard Vroman

Asesor y Especialista en Mantenimiento
Managua, Nicaragqua

Tel. 23881-7, 23379, 24839

FONDO ESPECIAL DE DESARROLLO (¥ED)
Alvaro Ramfrez O.

Director

Managqua, Nicaraqua

Tel. 50001-4, 50020, 50029

INSTITUTO DE BIENESTAR CAMPESINO (INVIERNO)
Ing. Rudy A, Mairena O.

Jefe Divisién Ingenierfa Rural

Managua, Nicaragqua

Tel. 23338, 23021, 23221

CENTRO NICARAGUEMNSE DE PROMOCION DF FXPOR”ACIONES (EXPORTFMOS)
Lic. Norman Caldera Cardenal

Director Ejecutivo

Managua, Nicaragua

Tel. 23907, 23723, 23643

UNIVERSIDAD NACIONAT, AUTONC MA NICARAGU“NSE S(UNANY
Lic. Salvador Méndez, Admlrlstrator

Juan Sinchez, Faculty Secretary

Engineering Department

NICARAGUA MACHINERY COMPANY
José Cardenal V.

General Manager

Managua, Nicaraqua

PROGRAMA DE LAS NACIONES UNIDPq DBPA EL DVGARROLLO (UNDP)
Roberto Mac Eachen

Resident Representative

Managua, Nicaragua

Tel, 61701, 60507, 25539

PEACE CORPS
Rose-Auila Magdaleno
Director

Manmariea AT ~Nar'aa s s



USAID/NICARAGUA

Barry Sidman, Director

John Eyre, Program Officer

James Bleidner, Rural Development Officecr

Anselmo Bernal, Population & Famili Planning Officer
René Uriza Sufrez, Health Officer



COSTA RICA

CONMSEJO NACIONAL DE INVESTIGACIOMRS CIFNTIYICAS
Y TECNOLOGICAS (CONICIT)

Lic. Mariano Ramirez

Secretario Ejecutivo

San Jose, Costa Rica

Tel. 244172, 253672

COOPEPINARA, R.L.
José& J. Campos C.
Gerente

San José, Costa Rica
Tel. 213342, 326937

FERTICA, S.A.

Ing. Carlos M. Ortiz C.
Area Sales Supervisor
San Jose, Costa Rica
Tel. 243344

TRANSFORMADORES HOPFMAH?
José E. Hoffmann
Manager .

San Jose, Costa Rica
Tel 225827

MINISTFRIO DE AGRICULTURA Y PANAHFRIA
Ing. Willy Loria Martinez _
Operations Vice-Ministe:

San Jos&, Costa Rica

BANCO NACIONAL DE COSTA RICA
Lic. Ma. Cecilia Oconitrillo M.
Deputy Director

Agricultural Credit Department
Tel. 226255

FACO Y CIA., S.A.
Franz Amrhein

San José, Costa Rica
Tel. 211324



PEACE CORPS/COSTA RICA

Barney llonewell, Program OQOfficer
Kent Smith, Peace Corps Volunteer

JSAID/COS'TA RICA

Dave B. Straley, Capitai Develooment Office

James Murphrey, ROCAP Administrator



ANNEX III

SURVEY Of THE STATE OF APPROPRIATE TECHNOLOGY
IN

EL SALVADOR



