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B.  SUMMARY DESCRIPTION

This paper proposes an AID grant to the Government of Haiti (GOH),
acting through the National Planning Council (CONADEP) and its Office
of Science § Technology (0ST), for the purpose of carrying out a project
to establish and implement an appropriate technology program for Haiti.
Under this project, a certain number of technological prototypes will be
selected for on-site testing and adaptation lcading to broader dissemina-
tion among the low-income rural majority. An Appropriate Technology
Center (ATC) will also be created within the GOH to carry on a continu-
ing appropriate technology program.

The cost of this three-year grant project will be $1,677,800 to
which AID will contribute $1,332,000 (79.4%). AID w11l provide approxi-
mately $1,083,000 for technical assistance; $130,000 for commodities;
$5,000 for off-shore training; and $24,000 for evaluations during the
life of project. An inflation allowance of up to $90,000 (6.8% of the
total AID contribution) has been included,

The GOH will contribute approximately $345,800 (20.6%) of total pro-
ject cost, which will include personnel and office support ($70,000) ;
commodities, POL, and equipment ($112,000); ATC rcnovation ($60,000);
and training costs ($5,000) for local staff. Contingency and inflation
on the GOH side total $98,800.

The official GOH Letter of Application for this project is attached
(Annex A).

C.  CONDITIONS AND COVENANTS

Conditions Precedent to disbursement will be contained in the Pro-
ject Agreement. The following CPs are those deemed necessary to insure
proper control of AID funds and progress toward project objectives:

Conditions Precedent to First Disbursement

(@) Opinion of Counsel that the Agreement has been duly authorized
and/or ratified by and exccuted on behalf of the Joi (Grantee), and cons-
titutes a valid and legally binding obligation of the Grantee in accerd-
ance with all its terms;

(") A statement of the name of the person holding office or acting
in the office of the Grantec and any additional representatives together
with signatures of authorized representatives;
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(¢) Cvidence that all budgetary commitments of the Grantee to sup-
port the Office of Science and Technology in CONADEP have been met in
accordance with the Project Grant Agreement (Annex 1);

(d) Evidence that the Office of Science and Technology (OST) of
CONADEP has been established as a separate Division reporting directly
to the Executive Secretary of CONADEP; and that the OST is authorized
to enter into agreements with other Ministries and entities (public or
private) for planning, testing or dissemination of appropriate techno-
logies or has other administrative arrangements which have been approv-
ed by USAID/Haiti.

Conditions Precedent to Disbursement for Vehicles and Equipment

Prior to disbursement under the grant to finance vehicles and equip-
ment, the Grantee will obtain AID approval of plans, specifications, pro-
curement schedules and other documentation relating to selection of sup-
pliers and solicitation of bids.

Conditions Precedent to Disbursement for Long-Tarm Technical
Assistance

Prior to disbursement under the grant to finance long-term techni-
cal asmistance, the Grantee will furnish to AID 4 copy of an executed
contract with a firm acceptable to AID for the technical services in
quest iun,

Conditions Precedent to Dishursement for Renovating or Equipping
thie Appropriate Technoloav Center

Prior to disbursement under the Grant to finince rencvation ‘of faci-
Lities for the Appropriate Technology Center, the Grantce will obtain AID
approval both of the local firm(s) selected to carry out the design and
actual construction, and of final plans and cost cstimates. Grantee will
alse movide evidence that the ATC has been officially established with
the nocessry authority to carry out technical exccution of this project;
and «hie central OST has been fully staffed in accordance with the terms
of the Project Agrcement (Annex 1),

Conditions Prccedent to Misbursement for Prototype Dcvelopment

(u) Prior to disbursement for dcvelopment of appropriate technology
prototypes, the Grantee will Furnish to AlD evidence that the Appropriate
Technology Center has been fully staffed in accordance with the terms of
the Project Agreement (Annex 1).

{h) Prior to disbursement for each particular prototype sub-project,
the Grantee will furnish to AID:
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(1) An executed contract for short-term technical service§
with local and/or U. S. firms, organizations or indivi-
duals acceptable to AID;

(2) Plans, specafications, cost estimates and time schedules
for carrying out the sub-project;

(3) A plan for evaluating the results and potential benefits
of each prototype to be developed, and for sceking disse-
mination of the finished prototype to the rural areas.

Terminal Dates

CPs to Initial Disbursement and CPs for procurement of equipment,
and vehicles are expected to be met within 90 days from signature of the
Project Agreement; CPs for disbursement for long-term technical assist-
ance should be met within 120 days; CPs to disbursement for renovation
of the Appropriate Technology Center should be met within 120 days and
CPs to overall prototype development, within 240 days.

Additional terminal datcs for development of cach individual proto-

type will be estahlished as appropriate in the annual work plan to be
submitted in accordance with the terms of the Grant Agreement.

D.  ISSUES

1. Level of AID Contribution

This project was originally intended for 1Y 1978 funding at a
level of about $435,000. When the 1979 ABS was reviewed in June “and
July 1977, a slightly different project proposed for FY 1979, "Simple
Technology", was considered so similar in aim and scepe as to warrant
combintig the two into one FY 1074 project. This project will thus re-
quire u Congressional Notification.

USAID has observed that the merger of the two projects signifi-
cantly 1ncreased the number of short-term consultants needed to carry
out prutotype development. Although cvery cffort will be made to spread
arrivals of short-term consultants for supervision purposes, the GOH,
USAID, and long-term contractors may face a scerious management problen
in trying to monitor, coordinate, and support manv complex and diverse
research activities going on virtually simultancously in several parts
of the country. Should such a problem become apparent, we would want
to contract one additional long-term consultant to be assigned to the
ATC for approximately 18 months during the period of heaviest field ac-
tivity (bctween early FY 1979 and mid-FY 1980). This would bring the
long-term team to 3 total (with the other two being in Haiti 36 and 30
months respectively). An additional consultant would cost approximately
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$150,000 ($8,000 per month plus travel, local support cost, and contin-
gencies).

However, the project does not have sufficient funds to absorb
this requirement at the $1,152,000 combined total of the Intermmediate
and Simple Technology projects. Nonec of the current programmed long-
term assistance, vehicles, commoditics, training, cvaluation, or infla-
tion factor are expendable. The program for short-term consultants re-
presents the bare minimum of person-months required to carry out all the
tasks required to develop individual prototypes.

We consequently are recommending a total AID contribution of
$1,332.000, with the understanding that approximately $150,000 would be
deoblipiated if it became apparent that the third long-term consultant
WCre not necessary.

2. What happens after this project is completed

A final evaluation will serve as the basis for a decision as
to whether the ATC should be continued. If the proiject is successful ,
the presumption 1s that therc will be an AID-financed follow-on project.
[f the project has not been successful, the presumption is that the ATC
will be disbanded.

3.  Government Contribution Below 25 Percent

The Government of Haiti contribution to this project accounts
for 20.6% of total costs. Because the project is experimental in nature,
and piven the limited resources available to the Haitian Government, we
recommend that the 25 percent requirement be waived.

. FINDINGS AND RECOMMENDATIONS

lhe project has been found to be technically, financially, socially,
ind cnvironmgntally sound. Therefore, it is recommended that the Assist-
ant Admimistrator for Latin America authorize the Divector, USAID/Haiti,
to sign a Grant Agrcement with the Government of Haiti for a three-vear
$1,332,000 project entitled Appropriate Technology to commence in Fiscal
Year 1978,
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PART 11 - PRCJECT DESCRIPTION

A. LOGICAL FRAMEWORK

The goal of this project is to improve the quality of life for the
people of rural Haiti through the introduction of low-cost technological
devices and methods which will contribute to solving their food, fuel,
power, and water problems. It falls within the category of development
activities specified by Sec. 107 of the International Development and
lood Assistance Act of 1975 in that it will:

-- promote the development and dissemination of technologies
appropriate to a developing country in agriculture, rural de-
vclopment, and energy;

-- identify and adapt technologies which have already been de-
veloped and tested and are in use elsewhere;

-- field fest these technologies;

-- support the expansion and coordination of the developing
country's efforts in this field.

Implicit in the goal is the assumption that any increase in the
amount of food or water, or the introduction of any mechanism which will
alleviate the conditions under which Haiti's rural people live and work,
will better their lives. The degree to which this project contributes
toward achieving this goal can be measured by the degrec of adoption by
low-1ncome rural residents of the new technological devices and methods
introduced under the project. The degree to which the Haitian peasant
accepts and uses these new technologies will indicate his receptivity to
new adeas, methods, and devices.

This project has two purposes:

-- to test, adapt for site-specific conditions and introduce
as prototypes simple technological devices and methods
appropriate for use in rural Haiti; and

-- to develop within the Haitian Government an organization
capable of continuing adaptive research and development
of appropriate technologies.

Some of the devices or methods to be tested and site-adapted are in
usc in rural Haiti at present. There is a devcloping but small handi-
crafts industry. Somec potable water and irrigation systems exist. Salt
water fishing is practiced on a small scale. However, most of the techno-
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logies in question will be nw to rural Haiti. FRecause broad-scale
dissemination will usually take several years, their impact will be
measurable on only a very limited basis during this project. The test-
ing and site-adaptation, however, should indicate the potential impacc
of a given technology on the quality of rural life.

For new technological mcthods and devices to be disseminated on a
scale sufficiently broad to contribute toward achicving the goal of this
project, a Haitian Government organization must be in a position to push.
The nucleus of such an organization exists in the CONADEP Office of
Science and Technology (0ST). Its development as an organization able
to plan, supervise, and coordinate the appropriate technology program
is the second of the two purposes of this project. O0ST 1s presently a
part of the CONADEP Division of External Affairs. That OST become a
separate Division within CONADEP ;s essential to assure that it will
have sufficient authority to supervise and coordinate the appropriate
technology program at the interministerial level and among other donors
and PVOs,

By the end of the project, all technologies will have been field
tested at selected rural sites., The Office of Science and Technology
will have determined which Prototype should be promoted and will have
started the dissemination process. 1t will also have identified addi-
tional technologies for continuing adaptive resecarch.

Inputs de Outputs are defined in greater detail elsewhere in this
paper. See also the Project Logical Framework at Annex A.

B, NETATLED DESCRIPTION

I. Project Structure ani Location

CONADEP's Office of Science § Tecknology will serve as the ins-
titutivnal locus for creation and implementation of what is hoped wil]
become an on-going appropriate technology program involving GoH, private
voluntury, and other donor entitics working 1n Haiti's rural areas., A
grant-financed, long-term Chicef Technical Advisor will assist OST in de-
vising implementation plans, and in monitoring, evaluating, and dissemi-
nating results obtuined. Actual fie)d work will be done at an Appropriate
Technology Center (ATC) -- a workshop for designing, constructing, and
testing prototypes -- which will be sct up in a location removed from
Port-au-Prince to allow prototype development and testing to occur in
a rural setting. On-site adaptation of prototypes will also be carried
out in other rural areas.

Part of the GOH contribution to the project will be used to re-
novate the building(s) selected to house the ATC. AID grant funds wi]l
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cquip the ATC, and provide vehicles and equipment necessary to conduct
site adaptation work in more remote areas. The site for the ATC has

hecn tentatively identified as the rural town of St. Marc, sbout 60 miles
north of Port-mu-Prince.

St. Marc offers ready access to the Northwest as well as to
nther arcas of rural Haiti. 1t is sufficiently close to Port-au-Prince
(by good highway) to permit regular communications with the central office
(0ST), and of¥ers certain essential basic services, such as electricity,
not available in other towns. Under an AlD project proposed for FY 1979,
St. Marc may be the location for a new para-professional enginecring school,
as well, Students would be trained in the aizas of transpertation, water
resources and rural (particularly agricultural) development projects.
The ATC and the school would complement each other, providing opportuni-
ties for interchange of ideas, knowledge, services, facilities and per-
sonnel.

USA1D considers that locaticn of the ATC outside Port-au-Prince
is desirable both to insure that prototypes are i{ested in rural condi-
tions and to avoid the diversion of pcrsonnel ~nd resources to other
peripheral tasks. However, St. Marc does not offer the range of servi-
ces available in Port-au-Prince. 1In particular, the local schools are
inadequate, and this may constitute « problem 1n attracting qualified
Haitian and foreign advisor personnel to live ind work outside Port-au-
Prince, Should this problem materialize, we would want to consider mov-
ing the ATC closer to Port-au-Prince.

OST/ATC will serve as the central point for identifying new
technologies with potential for adaptation t¢ the rural Haitian environ-
ment; sclecting prototypes to be tested; determining the testing sche-
dule and appropriate testing means (foreign tcchnical consultant, pri-
vatce voluntary organization, other); providing logistics and technical
support to personnel engaged i1n field work; evaluating the results of
prototype testing; and promoting prototype dissemination to the rural
population.

OST will usec Memoranda of Understanding to arrange participa-
tion by Ministries and other entities in the testing and/or dissemina-
tion of technological prototypes. Euach Memorandum of Understanding will
contiin a detailed description of responsibilities, respective contribu-
tions of manpower and resources, and the implemcntation schedule to be
followed., Where known, cxpected target populations for dissemination
will be specified. No AID funds will be disbursed for development of
any prototype without cxecution of a Memorandum of Understanding.

The Memorandum of Understunding will stipulate, among other
things the number and qualithcations of counterpart personnel to he
assigned by the participating entity te work with ATC personnel in
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testing and aduptation of prototypes, Based on prelimindry identifica-
tion of the prototypes to be tested under this project (Part I1-B-2 and
3), and on discussions between USAID, OST, and potential participating
entities, the rfollowing is a tentative list of counterpart person-months
to be made available to the OST;

Participating Required Person
Agency Prototype Qualification Months
DARNDR* Arid Land Ag. Engineer 4
Small Craft Fisheries Tech. 4
Fish Ponds Fish Farm Spec. 3
Food/Seed Stor. Food Storage Spec. 4
INAREM* Organic Briquettes Engineer 2
Solar Fuel Source Mechanical Tech. 3
Solar Desaliniza-
tion Engineer/Tech. 3
Pyrolysis Mechanical Eng, 2
Methane Generator Engineer/Tech: 2
IDAT* Hand Tools Metalwork Spec. 3
[DAT/HACIO* Artisan Industry Artisanry Spec. 3
Pumps/Windmills Engincer/Hvdrologist 4

The participating entities Will pay the salaries of their counter-
parts assigned to temporary duty at the ATC. Their hea<ing and other
Support costs during the period they are working at the ATC will he paid
under this project, ’

Chunterparts loaned by the piarticipating entitics wiil take bach
to their respective organi zations hnowledge gained 1n methodologics for
tdent1fication and selection of prototypes as well as knowledge or orga-
nization and implementation procedures for Prototype testing and sjte
adaptation, This js expected to wpread interest and participation in
the O81's appropriate technology program, as well as provide trained
liaison personnel for assistance in disseminating the prototypes deve-
loped.

The ATC will have a grant-financed, long-term r'icld Technical Advi-

sor and two Haitian counterparts to be hired by OST to oversee and coor-
dinate the work of an estimated |2 short-term technical consultants who

* DARNDR - - Department of Agriculture, Natural Resources and Rural Deve-

lopment
* INARFM -- National Institute of Mineral Resources
* IDAL -- National Institute for Development of Agriculture and Industry

* HACHO -~ Haitian American Community Help Organization
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will conduct on-sitc testing and adaptation of the seclected prototypes.
The ATC will have office facilities and minimal overnight accomodations,
in addition to an equipped workshop, for visiting OST staff, short-term
technical advisors, and their short-term counterparts from other enti-
ties. The responsibilities of grant-financed, long-term advisors are
spelled out more fully in Part 1II-D. The tentative implementation
schedule is Part 1V-C.

2. Criteria for Prototype Selection

During intensive review for this project, Expericence, Inc., a
highly qualified consulting firm (Annex B) retained by USAID to eval-
uate the feasibility of an appropriate technology project, identified
a number of priority problem areas, or constraints, to rural develop-
ment, for which there exist promising technologies:

Poor Nutrition

Drought, pests, poor seed, soil depletion and deterioration,
lack of food storage, and limited dairy and egg production, all combine
to produce chronic food shortage and/or inadequate nutrition for most
rural llaitians, Poor nutrition (most evident in young children) is at
the root of many of rural Haiti's problems of poor health and low pro-
ductivity,

The caloric intake of rural llaitians is estimated to be less
than the national average of 1,850 calories per day, well below main-
tenance level and very low by world standards. Mcals tend to be high
in carbohydrates and low in protein. Fruits and vegetables are general-
ly nc.essible. However, recurring cycles of poor crops combined with
lach of storage means that fruits and vegetables, when available, can-
not do much to combat the endemic malnutrition. TFaish and crustacea are
underatilized, even where more or less readily available; and there is
little or no eaploitation of freshwater fish possibilities. Above all,
the rural Haitian's diet is 'wm:ted by low income. Therefore, ary im-
provenents realiced must be casily affordable.

Four of the technologics proposcd for testing under thi: pro-
Jject uddress nutrition: cuitivation of freshwater 1ish in local fish
ponds, development of sample equipment and boats for salt-water fish-
ing aud fish processing; re-cyeling irrigation water in arcas of limit-
ed water supplies; and low-cost food and seed storage facilities to re-
duce losses,

Water Access
Rural Haiti is characterized by difficult access to water for

copsunption, utility or irrigation. Water is often contaminated at the
source or in handling. In the arid Northwest, particularly, improvement
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uf access to water is essential to support life and facilitate further
development efforts.,

Thid project will address water access problems by testing catch-
ments, simple stone and sand filtration system, hydraulic rams, short dis-
tance pumping and piping (now uncommon or non-existent), as well as water
spreading through simple low-cost dams, basins and reservoirs that can be
constructed largely through self-help and that can climinate the need for
morc cxpensive and complicated irrigation systems,

Alternative Energy Sources

In Port-au-Prince alonc it is estimated that some 650,000 people
daily use charcoal -- some 75 tons. Forest resources have been decimated
to supply Haiti's rural and urban residents with charcoal. There has been
little action to protect the land or replenish the forests. Coupled with
poor cultivation practices, this has led to scrious soil deterioraticen
and loss through erosion, which is increasing rapidly as the tree and
Oother plant cover continues to be deplected for charcoal. As most Haitians
cannot afford piesently available alternate fucls (bottled gas or kero-
sene arc many times more expensive than charcoal), there is, as yet, no
viable means of reducing the demand for charzoal. In the Northwest area
the rural poor are dependent on charcoal as a source of income as well as
of fuecl, because recurring drought has made it impossible to carry on norm-
al food cropping. The farmer and his family barcly survive on the approxi-
mately 60 cents per day earned by making and selling charcoal.

Uuder this project, various low-cost fuel substitutes will he
tested including solar power (for cooking and heating water); methane
rencrators; and flammable organic briquettes which can be made from natural
materials available locally. All of these prototypes (as well as others
mentioned in this paper) will be eaamined as potential alternate income
sources for charcoal producers.

Lack of Off-Farm 1lncome

Unskilled labor is in perpetual surplus in Haiti, Topulation
growth and deterioration of the land have made it impossible for the land
ta support the numbers of people dependent on it for survival. The ab-
sence of power, witer, roads and basi: services has to-date prevented
the development of agricultural and other small rndustries which could
provide off-farm employment wnd income for :he rural pepulation,  The
few developing areas, such as Post-au-Prirce and Cup-larticen, cannot
hope to absorb the available excess Libor. (Port-au-I'rince alrecady has
a4 si1zcable population of unshilled uncmployed for which the city can pro-
vide neither jobs nor sustenance). The best solution appears to be to
attempt to create of f-farm enployment opportumties which can provide
needed services, utilize the produce of the rural arcas,and keep surplus
labor from migrating to the urban areas.
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Several prototypes to be cxamined under this project address
the off-fam incomc problem: low-cost hand tool production; methods
for food processing and storage and the associated devices for corn
Shelling, rice milling, and grain grinding; and small handicrefts acti-
vities for rural cottage industries.

———

Selection Criteria

The prototypes selected for development under thi. project both
address one or more of the priority constraints identified above and meet
the following initial selection criteria:

(a) Economic Feasibility - the prototype has a uotential
for being‘finlncially accessible to the low-income
rural poor;

(b) Time Constraints - the prototype can be designed, tested,
and conclusions drawn with respect to dissemination with-
in the life of the project;

(c) Benefit Incidence - the prototype has a potential signi-
ficant, near-term bencfit for the rural poor;

(d) Production/Maintenance Feasibility - the prototype has
potential for construction and maintenance using readily
available materials, parts, and locai labor; or it can
be imported cheaply;

(e) Socio-Cultural Acceptability - the prototype has nc as-
pects which would be Tikely to make 1t socially or cul-

turally unacceptable to the rural poor;

(f) Prior Experience - the prototypc has been or 1s being
successfully used elsewhere in the developing world;

(8) Dissemination Potentinl - if proven workable, the proto-
type has the potential to be easily disseminated in the
Tural areas through appropriate organizations (e. g. GOH
Ministries, private voluntary agencies) who can provide
funds for dissemination and/or incorporate the new techno-
logies into their own rural development prog:am,

Some adjustments in the prescnt list of sclection criteria may
he made after actual field work provides experience in what prototypes
and/or testing mothodologies are more likely te be successful. The long-
term advisors will assist OST in periodically reviewing the selection
criteria for accuracy in predicting the probable success cf a given proto-
type.
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It was not possible to wcigh the list of sclection criteria (no
one secmed more important than the others). And therc werc no perfect
prototypes that ranked high against all the criteria. The rankings them-
sclves were somewhat subjective, <o that the final decision represents
the best judgement of a professional consulting firm (Ixperience, Inc.),
USAID, and GOH entities involved in rural development,

3. Detailed beseription of Prototypes

Based on the preceding criteria, the OST has iderntified the
following prototypes for testing oad site adaptation under this project,
The order in which testing actuwlly begins will be primarily a function
of the availability of short-term consultants specialized in developing
such prototypes. The OST will present a time-phased work plan for each
prototype for carrring out the testang and adaptation (Sec Conditions
and Covenants). lowever, this plan will be subject to change by mutual
AID-GOIl agreement as flexibility is needed. Some funds are being held
in reserve to pemit the substitution of new technological innovations
meeting the selection criteria for those prototypes which may prove un-
feasible for fyl) development .

OST may suspend further work on any prototype if at any stage
of development the prototype proves ineffective, uneconomical, techni-
cally unsound, or it does not appear that it will satisfy the objectives
for which it was selected.

A request to USAID for deletion or substitution of any prototype
on the original work schedule wiil be accompanicd by adequate justifica-
lion. Wherever possible, a deletion request will be accompanied by a
detailed proposal to commence development of another protetype which
meets the selection criteria. The decision to teminate and/or substi-
tute prototypes will be taken after the careful consiueration and con-
currence of the GOH, AID and any other concerned parties.

Lach of the prototypes to be developed under this projecct is

described below. A more detailed technical description of each proto-
type with drawings 1s contained in Annex 8,

I. Nutrition lmprovement Technologies

() Arid Lands Crop Development Prototype

linder particularly arid conditions, the usc of covered crop areas
and the capture and re-use of run-nff and irrigation water has been a
successful (though frequently high-cost) technique for growing vegctables,
Utilizing indigenous material to the maximum extent possible, the system
will be designed at the ATC and ficld tested in an arid zone, probably
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in the Northwest. A short-term consultant will be contracted for up to
6 months to supecrvise construction and test maintenance of the prototype.
A proposed FY 1979 Rural Community Development preject to be financed by
AID will provide assistance for specific projects in the Northwest which
will be administered by HACHO. That project is a potertial vehicle for
disseminating this prototype through community organizations.

(b) Salt Water Fishing Prototype

While Haiti does not border the Caribbean edges of the Continental
shelf, necar off-shore availabilities of snapper, bonita and crustacea
are sufficient to add to Haitian protcin resources. The Haitian fisher-
man, however, is restricted to use of small sail craft capable only of
close-in fishing (1 - 3 miles). The prototype package will include deve-
lopment of better craft capable of covering grecater distances, improved
low-cost fishing gear and techniques, and identification of processing
and markceting mechanisms best suited to absorb or distribute the increased
catch.

The OST, with the help of the senior technical advisor, will identify
an appropriate seacoast community for site testing and adaptation. A
likely candidate is Port Salut, a fishing village on the South coast,
where 4 PVO (the Oblate Orderj has already established a fishing cooper-
ative and where improved methods and cquipment have been introduced. A
short-term technical advisor will be contracted for up to 6 months to
study current fishing practices; prototype low-cost vessels suitable for
local construction (including traditional wood hulls, ferro-cement hulls,
and power-sail mixes); low-cost cquipment or labor training and utiliza-
tion improvements to mahe fishing operations more efficient; and possible
shore facilities including bout maintcnance, refrigeration, and salt pre-
servation and drying to aid storage and marketing. The finished proto-
type pachage should include the outline of an experimental marheting scheme.
With no international donor or PVO cngaged in fishing programs to a major
cxtent, dissemination will likely be through DARNDR's on-going fishing de-
velopment activities,

(¢) Fish Ponds Prototype

The OST will contract for short-term technical assistance (up to 4
months) to install and study three or more test ponds 1n rural areas.
rototype development will cover study of the best maintenance and impound -
ing techniques; harvesting poiicies (which may be developed individually,
through cooperatives, or community councils); and labor-intensive, low-
cost 1nstallation and preparation techniques.

The work to be done will provide a large share of the necessary
teasibility information needed by USAID to decide on the final design
ot a proposed FY 1979 Nutrition project involving fish ponds.
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(d) Food and Sced Storage and Preservatjon Prototype

The almost toral absence of Storage capacity or Anow-how in the rural
areas often means that the rursl fami ly must rapidly dispose of most of
its produce shortly after harvest, and buy food to survive (usually at
high prices) the rest of the time. The absence of storage or preserva-
tion capability also leaves rural Jdwellers unprotected against food short-
ages which occur in times of drought or other natural disaster. Up to
4 months of shortarrm consultant services will be vontracted by OST to
evialuiate alternate storage methods, such as nsoe of ceramic clays (abund-
ant in the Northwest) as well as stone, cement and,or other materials
appropriiate to prevent access by pests, Prototype nethods of food pre-
cessing/preservation (e. g. grinding, salt drying, smoking, prckling,
cooking) will also be developed,

The finished prototype package should include both a variety of metho-
dologics appropriate for food storage and prescrvation in rural Haiti,
and ways and means of cducating rural Haitjans to aceept, fabricate and
utilize these methodologies,

A number of P'vos, including the Oblates, have been worhing with food
storage and preservation techniques and may be used either to help develap
the prototype and/or assist in dissemination.  DARNDR Is already experiment -
ing with some drying techniques for cereal grains, and is extremely inte-
rested in low-cost techniques for their on-going programs. HACHO 1s also
Interested in useable prototypes for community development work in the
Northwest; and particularly in related low-cost "adjunct" technologies
(¢. g. shelling and grinding of grains) which may be disseminated as in-
vome-producing prototypes.

<. Alternate Enerpy Technologies

va}b o Solar Cooker and Nater Heater Prototxnos

he OST will contract for up to 5 months of consultant services to
pProduce a prototype solar cooher which uses low-cost materials. A proto-
type cooker a¥ready exists, having been developed by the University of
Florida under contract to USAID. PRut it is ton eapensive for broad re-
praduction. The finished pratotype should be Jow vost, and the consuilt-
ant shonuld recommend methods for gainming wide acceptance of the device in
rural areas,

Concurrently, a prototype solar water heater will h developed,  Such
devices would be intended to meet needs Yor warm to hot water for domest ic
utility, particularly infant hygiene. The finished prototype will he
constructed at the ATC of low-cost miuterials which are readily obtainable,
and will be as cuasy and safe to operate as possible, At least three unijts
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will be constructed at the ATC amd evaluated in other rural arcas for
acceptability.

PVOs have for some time been interested in solar-fuel devices for
rural use. Significant cost reductions in the prototype should make
PVOs a natural dissemination channel. DARNDR would likely be active
in dissemination efforts, and INAREM has expressed interest.

(b) Pyrolitic Processes

Up to 5 person-months of short-term consultant services will be
contracted by OST to develop several related prototypes under the gene-
ric heading of pyrolysis:

(1) Methane Generator

A methane generator utilizes organic slurries composed of ani-
mal and vegetable wastes for direct burn applications. Two methane gene-
ritor prototypes will be built and tested under this project. The con-
sultant willyalso be expected to cvaluate the most cfficient combina-
tions of animal/vegetable waste and the availability of thesc materials
in rural Haiti. The consultant will recommend steps to be taken to gain
acceptance of the concept in the countryside, Since utilization is most
cconomical on the community scale (ec. g. community kitchens), HACHO and
other PVOs working with community groups probably will be the most na-
tural channels for dissemination.

(2) Agricultural Pyrolysis

This pyrolysis process involves continuous or batch reduction
of high cellulose agricultur2l wastes into char, oil and combustible gases.
If it is demonstrated that suitable waste materials arc available in quan-
tity, such a prototype could add significantly to useable fuel volumes.
Existing pyrolysis technology is not highly complicatad, but is suffi-
ciently complex to require a capital investment level and trained per-
sonnel which are not now snitable for rural Haiti,

Therefore, in addition to constructing a device(s) that will
operate successfully (probably using ATC facilities), the consultant will
be expected to indicate how the prototype can be usefully disseminated in
rural Haiti, 1f successful, the prototype might well become an income-
producing activity under AID's proposed .FY 1979 Rural Community Develop-
ment project.

(3) Combustible Organic Briquettes and Lignite

Briquetting of agro-waste material involves compression of
high (ecllulose materials with appropriate binders to yield a flammable
briquette of acceptable caloric output and burning qualities. At least
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one low-cost briquette is already being produced on a limited scale in
Huiti. The eonsultant will evaluate this and other possible materials
combinations; fabricate a low-cost block machine using ATC facilities;
and test the prototype for cost and environmental acceptability.

The finished prototype pachage will include recommendations
(based on further investigation of the quantitics, qualitv and feasibi-
lity) for using deposits of lignite reported near Camp Perrin, Muaissade,
and Asyle to produce alternate fucl. The prototype package may include
methodulogy for combining lignite with readily available agricultural
wastes in briquettes, if this produces a more cost-cefficient energy
source. Of particular interest will he the consultants' recommendations
with respect to social acceptability, and how to motivate large numbers
of rural dwellers to reduce or eliminate charcoal usage in favor of bri-
quettes. As charcoal substitution is considered to be a high priority
for Haiti, a wide range of public and private disseminating agents should
be interested in promoting wide-spread adoption of an alternate.

3. Water Access Prototypes

(a) Delivery and Storage Mechanism

This prototype is a package consisting, of scveral water delivery
devices such as pumps, windmills and water rams. Under this project,
at least one windmil) and pump will be erected at an enclosed potable
water source (well or cistern). The well will be made free from conta-
mination and convenient for local consumption and utilization. One
windmill, motor pump and one hand-operated pump will be erected at water
sources devoted to irrigation. One hand pump will be installed at a
potable water source. One hydraulic-ram installation will be erected
to raise water from a stream or reservoir to a higher point for village
usc, and one small stream water catchiment will be constructed appropriate
for use with other water delivery devices.,

OST will coptract for up to 6 m nths of services of a water access
specialist to supervise construction and evaluation of these devices in
various suitable rural locations., Saveral PVOs haye heen eaperimenting
with wuch devices for some time (notably the Missionary Church). Both
they and HACHO are very interested in low-cost, ecasy to build and main-
tain jrototypes that could be ueod by commuritics to rmmove chronic
witter waste and/or shortages,

(b) Solar Desalinization

Although this i< considerad a4 witer access prototype, development
will be carried out by the short-term consultant worhing an the other
solar-powered prototypes mentioncd above. The prototype could provide
a4 cheap source of potable and utility water for coastal villages whose



-19~

access to useable water is often as limited as it is for inland rural
dwellers.

HACHO is now experimenting vith a somewhat costly desalinization
muchine in one small coastal village. So far, it has also been necessary
to site such devices carefully to assure sufficient solar exposure, and
to allow proper elevation for salt water feed. The completed prototype
will utilize low-cost materials for construction, but will likely have
to be disseminated by PVOs and other trained community development per-
sonnel, because of the technical complexity of installation and mainte-
nance,

4. Artisanry Prototype

Up to 5 months of artisanry consultant services will be contracted
by 057 to examine all aspects of Haiti's artisan production and develop
a prototype for producing and marketing handicrafts so as to increase
the return to the producer. Wood crafts will he liscouraged due to their
advesse environmental impact.  The finished prototype pachage will, it
is hoped, contain alternate cratis which can produce a return rore attract-
ive than wood products,

HACHO and other PVOs arc alvead: active an promotion of rural cottage
industries, and marketing of handicratts,  These Orgenttitions are expect-
ed to contribute heavily to development of the production/marketing proto-
tvpe, and to be logical vehicies for later dissemination.

5. Hand Tools Production Prototype

the OST will contract for up to 5 monthw of consultant services to
Set up at least one prototype hand tnol production facility using low-
cost forge and blacksmithing techniques. The nrototype facility should
be able to produce hand tool: at a rate and cost which will permit a
sigmificant improvement in local agricultural production. The facilaty
will produce only the simplest implements for which there is greatest
small tarmer demand (hoes, muchetes and pickhs). In developing the proto-
type, attention will be given to how the activity can be organized for
commercial production and how 1t will be managed for maximum return. At
least one PVO is already operating such a facility in the rural areas.
Such a prototype could well be nsed 12 the proposed FY 1979 Rural Commu-
nity Development and Rural Siwall 1nterprises projects; and will most cer-
tainly be of interest to various PVOs 1nvolved ir rural development,

1. Budget and Financial Tables

The thirancial analveas as presented in the following Tables:
1. Table TT-A: Sumwary linancial Plan

2. Table T1-B: Technict Services Cost Detar )

3. Table 11-C- Schedule of Lxpenditures



TABLE IT - A, SUMMARY FINANCIAL PLAN

($ U.S. 000)
1/ 2/

AID GOoH ~ TOTAL
Technical Assistance 1,083 o | 1,083
L—- R —— *
Long-term (84 PM) 683y - _TTC 683
Short-term (52.5 PM) 400 = ol 400
Local Personnel ¢=0=a 79 70
Professionals o 40 40
Clericar 13 13
Support 6 6
Other Agency Counterparts — _____ 11 11
Commodities 130 112 212
Vehicles 3 o] 35
POL . 22 27
Equipment 9s 90 190
ATC Renovation/Maintenance -=0-~- 60 60
Training 5 5 10
Evaluation 24 0 24
Sub-Totals 1,242 247 1,489
Contingency/Infiation 90 99 189
TOTALS 1,332 346 1,678
Percentage Contributions 79.4% 20.6% 100%

1/ All Foreign Exchange 2xcept for local support costs of technical assistance contractors

2/ A1l Local Currency

-oz—



TABLE Il - 5. TECHNICAL SERVICES COST DETAIL
‘Ir pcrson-months and § U.S. 000)

TOTAL TOTAL FY 1978 FY 1979 FY 1980 FY 1981
P-M CosT P-M Cost P-M tost P -M Cost P-N Cost
Long-Term Sub-Totals 85 683 10 80 36 288 30 242 9 73
<
(OST Chief Tech. Advisor) ( 36) ( 293)* ( 6) ( 48) ( 12) ( 97) ( 12 ( $9) ( 6) ( 49
(ATC Chief Field Advisor) ( 30) ( 240) ( 4 ( 32 ( 12) ( 96) ( 12) ( 96) ( 2) ( 16)
(ATC Agro-Engineer) ( 19) ( 150) ( 12) ( 95) ( 6) ( 413 ¢ 1 ( 8)
Short-Term Sub-lotals 52.8 400 13 114 14.5 112 17 136 4 32
(Arid Crop Dev. Spec.) { 6) ( 48) ( 3) ( 24) ( 3) ( 24)
(Small Craft Fishing Spec.) ( 6) 48) { 37 0 24y ( 3) ( 24)
(Fish Pond Spec.) ( 4) 32) ( 2} ( 1e) { 2) ( 16)
(Solar Energy Spec.) ( 6) ¢ 40) (. 3 ( 248 ( 3 24)
(Pyrolysis Spec.) ( 6) ( 40) ( 3) ( 24) ( 3) ( 29)
(Artisanry Spec. ) ( 5) ( 40) ( N 8 ( 4) ( 32)
(Hand Tools Spec.) ( 5) ( 49) ( 3) ( 23) ( 2) ( 16)
(Food Storage Prescrv.Spec.) ( 4) ( 32) ( 4) ( 32)
(Water Access Spec.) ( 6.51 ( 48) ( 1.5 ( 14) ¢ 5) ( 40)
(Consultring Reserve) ( )y ( 32) (U NATTRTIBUTE D
Technical Assistance Totals 137.5 1,083 23 194 50.5 400 47 378 13 105

* Includes $5,000 for the services of a U.S. institution (beginning FY 1979) to monitor scientific/development
literaturc and advise 051 of new technologies with potential for adaptation in Haiti.



TABLE II - C.

SCHEDULE OF EXPENDITURES

($ U.S.
FY 1978 FY 1979 FY 1980 FY 1981 TOTAL |
ID Sub-Total 221 420 430 17] 1,332
Technical Assistance 173 365 392 153 1,083
Vehicles Z8 7 - - 3<
Commodities 15 40 30 10 95
Evaluation - 8 8 8 24
Training 5 - - - S
Inflation (UIN A T T I B U T E]D) S0
GOH Sub-Total 71 81 72 23 346
Personnel 10 26 26 8 70
ATC Renov./Maiatenance 40 7 7 6 60
POL 5 7 7 3 22
Commodities § Equipment 15 39 30 6 90
Training 1 2 2 - 5
Cortingency/Inflation (U ATT I B UT E{ID 99
l"mmi, \ID & GOH 292 S01 502 194 1,678
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The total project is expected to cost approximately $1,678,000 of
which AID will contribute a total of 79.4% (all foreign exchance require-
ments, except for local support costs of technical assistance contractors),
As this is essentially an R § D project, most of the AID contribution
($1,083,000) will go for 84 person-months of long-term and 52.5 person-
months of short-term technical assistance.

long-term technical assistance contracts are to provide advisory
coveriage for the OST § ATC staffs throughout the project. The require-
ments for short-term consultants were estimated on the basis of complex-
ity of the prototype(s) to be developed, considering such factors as
nced to construct working models, observe test results, perform corollary
rescarch and Write a final feasibility report.

As mentioncd elsewhere, the arrival of short-term consultants and
disbursement for their services will depend on their availability. liow-
ever, Table II-B., shows a tentative plan designed to sprecad the presence
of such consultants over a period manageable for a supervision standpoint.
In calculating experses for technica consultants, a figure of $8,000 per
person-month was used as the average. This figure is drawn from recent
USAID experience with both long and short-term contractors. Costs for
short-term consultants may actually fall below that while individuals are
in the ficld; but for purposes of this analysis, the $8,000 figure is con-
sidered appropriate. Finally, up to 4 person-months are held in reserve
to cover any additional short-term consulting nceds which were unantici-
pated in designing this project.

AID funds will cover the cost ($35,000) of four vchicles to be uti-
lized by the long and short-term advisors. One vehicle each will be
assigned to the long-term advisors to the central OST and the ATG. The
other two will be shared by short-tern consultants operating out of the
ATC.  When short-term consultants must spend time in Port-au-Prince (such
as to contact PVO headquarters or research available literature), support
costs iacluding vehicles will be included in the contract negotiated with

the GOH. (A detailed description of the vehicles to be procured is at
Araex D.)

The AID grant will also be used to procure a variety of equipment
for the ATC at St. Marc. Up to $95,000 will be made available for basic
workshop equipment, field office and radio cquipment, equipment for the
development and testing of prototypes, and camping-field support equip-
ment for short-term consultants.  (Sce equipment descriptions, Annex D.)

Three project evaluations will te conducted by an independent US
firm under the grant ($24,000), and AID will match GOH resources ’$5,000)
In meeting short- term trawning needs of counterpart personnel as identi-
f1ed under the project. Up to 2 person-months (82,500 cach of AID funds)
are budpeted for possible off-shore training.
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Duc to the fact that the majority of AID's costs will be forward
funded, and most procurcment will be complcted by the end of the second
vear, the inflation factor has becn hept relatively low, totalling
$90,000, or 6.8% of the total three-year AID contribution.

The GOH will contribute approximately $70,0006 in the salaries of
personnel associated with the project. Two professionals cach will be
hired in the central OST and the ATC (at an estimated $300 per month
cach) to act as counterparts to the long-term technical advisors. An
additional secretary will be hired to support the OST project staff,
and another sccretary will be employed at the ATC. Secretarial salaries
are cstimated at $200 per month each. The ATC will retain two driver-
mechanics ($110 per month, each) to drive and maintain project vehicles,
Finally, participating GOH entities will continue to pay the salaries
($300 per month) of professional counterparts on TDY to the ATC to work
with short-term consultants in developing prototypes. At least 37 person-
months of such otker-agency counterpart participation is anticipated.

The GOH will provide up to $22,000 in POL ($15,000) and maintenance
($7,000) for project-financed vehicies, and $90,000 in ATC furniture
and cquipment, field support equipment and prototype equipment., (See
Annex N.)

An inflation factor totalling $37,000, or 15% of the to+tal three-
yvear GOl contribution, has Leen included. This is o conservative esii-
mate considering the current 155 4nnual inflation rate, It 1s expected
that, the cost of GOH-financed POL,, cquipment . and locilly-purchased
materinls will rise over the life of the project.

The GOH is supporting atl contingency costs ($02,000) of the project.
Pue to the experimentual nature of the project, 1t is considered prudent to
miintain a fairly large contingency cushion. \ mumber of uses for these
funds are already contemplated. ‘lhere is a strong likelihood that the
GOt will contract with one or more '\Os to supplement or refine the nroto-
type development work done by short-term consultants, and/or to commence
trial dissemination of finished prototypes. The developing prototypes
will also need cconomic and social feasibility analyses, which are to
be built into the scope of work for cach contract i1ssued. Where the in-
dividual short-term consultant is not qualified to perform such analysis,
specialists in thesc areas will be contracted by OST. The extent and
frequency of such services cannot bc reliably estimated at this time,
but will be covered by the GOl through contingency funds.

IFinally, the contingency allowance will cover possible neceds for
small amounts of credit to help adopting communitics take advantage of
prototypes developes under the projact., The extension of such eredit
might occur as part of the testine for economic viability, or to support
initial dissemination of a prototvpc.
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PART 111 - PROJECT ANALYSIS

A. ECONONIC ANALYSIS

Haiti's rusal areas are characterized by an sxtreme scarcity of
capital, infrastructure, and trained manpower. Dominated by small
(less than 2 hectare), low-production farms and surplus labor, the
rural economy is a matter of national concern and priority. Dewelop-
ment programs have been started with the assistance of a number of
external donors. However, it will te & long time before their bene-
fits will begin to appear a- mecasurable economic advances for the
rural sector.

In the interim, appropriate technologies, carefully tested and
adapted to Haitian conditions, can be introduce to produce a near-
term, significant beneficial impact on the quality of rural life,
and perhaps better Prepare rural irhabitants to absorb further
bencfits df development. Ty be economically viable, these techno-
logies should make optimum use of the resources available in the
rural environment (labor, local materials, communjty orgdni:ations);
be ctficient on a very small scale; require lit<]le skill or train -
ing to use and maintain; and be firancially att-active relative to
the alternatives available Lo the extremely poo- peasant family,

Although this first experiment with appropriate technology repre-
sents a heavy investment in relatively high-cosr external technieal
cxperts and equipment, the non-reimbursable natire of AID's assist.
ance makes this an économically acceptable investment for the GCH
at this time. Assuming that Participating OST and other agency
counierparts can be trained to form a nucleus o< evpertise for eva-
luating and disseminating new technologies, the recurring cost to
the (MY of a continuing appropriate technology program might run
around §200,00 per year, mainly for OST and ATC personnel and equip-
ment. (If this initial project preves successful, USAID would con-
sider proposing follow-on assistance to help pay the costs of ex -
ternal technical experts needed to develop prototypes for which
no Haitian expertise exists). This figure assumes the same level of
prototype development activity continuing after termination of this
project; and it assumes that the costs of broad prototyse dissemina-
tion will be borme through other rural Jevelopment programs, parti -
cipating PVO's, or by the open market {1issemination costs cannot
he estimated until the pPrototypes have been tested and adopted).

This project deals in two specific categories of tethnology:
4) on-shelf or simple "catalog" technology already in use somewhere
n the devegoping world, which hus relevanc  to Haitian needs and
can be transferred either intact or with very minor adaptive modi-
fications; and



-26-

b) technology which is responsiv: to a particular "need" (priority
development constraint) but which requires more extensive research
and adaptation. An example of the latter would be the solar cooker.
Solar cookers are now available at $39.00 and upwards obviously too
expensive for rural Haitians. Experimentation to make the coohkers
wore effoctive will include adaptive research to lower the cost of
the cookers and insure their wide acceptability,

A tentative judgment as to ecrnomic feasibility has already been
made of the prototypes chosen for testing under this project®*
Where current costs of a given prototype arec known to be high, the
prototype was retained in the list for development if there was a
reasonable prospect that further experimentation might lower costs
to economically viable levels.

In other instances, the potential economic benefits were clear,
such as in the case of hand tools production. Haiti imports all
tools (with the exception of machetes). Many simple hand tools,
however, could be produced locally. The following is an estimated
retail price comparison* of imported versus locally produced items:

Price of Retail Price if"

ltem Imported Item Produced locally Slviqgg_

Hammer $2.75-9.95 $1.60 $1.15-8.35
Chisel .60-2:00 .20-1.20 .40-1.80
I'ick 3.25-5.75 2.10 1.15-3.65
Hoe 2.75-5750 1.40 1.35-4.10
Sledge Y 3.50-7.50 2.50 1.00-5.00
Bucket (metal) 3.25-4.50 2,50 .75-2.,00
Shovel 3.75-9.,75 2.10 1.65-7.65
Crow Bar 1.75-3.75 1.40 .35-2:35

Farmers would benefit substantially through access to cheaper
but functional locally-produced tools, and the anticipated demand
is strong. In addition, the production nrocess itself should
sencrate some limited off-farm employment opportunities,

Prototype analysis to be performed under this project will inclu-
de not only estimation of initial cost to construct, but also
projected costs of operation and maintenance to the user(s), estima-
ted return on investment (including iabor or in-kind investments),
potential income generation, znd any factors (e.g. site selection,
production economies of scale) which would affect the estimated
return. The individual short-terw consultant will be responsible
for producing and economic as well as technical analyvsis of the
prototypes they develop. Where necessary, supplementary economic
analysis will be contracted with local funds. Trained economists

* Done by the Experience Inc. TDY team in May, 1977,
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are available in Port-au-Prince. A very probable source would be
the University of Port-au-Prince School of Econosics. The final
consultant report on cach prototype shoculd contain sufficient
evidence to assure the GOH and USAID that efforts to dissiminate
the prototype packsge in the rural areas would be economically
justified.

A cost/tgnefit ratio will be determined as part of research and
development of each package. For example, lifting and pumping
devices will be evaluated according to the s:izc, capacity and power
requirements against the potential return rorm improved 1rrigation.
In all cases, the final prctotype package will bte geared to the
economic realities of potential rural adopters and will maximize
non-capital resource inputs (particularly labor) avuilable to the
peasant for construction and operation of the models,

This does not preclude the possibility of disseminating relative-
ly costly prototypes. Prototypes such as water delivery devices,
arid land closed cropping devices, and alternate fuel sources nay
require an initisl capital investment (even after adaptation) which
would place the prototype heyona the reach of the Haitian peasant.
Certain prototypes (e.g. arid land closed cropping and salt-water
fishing) may not have a sufficiently wide application to permit
satisfactory economies of scale. Nonetheless, the potential bene -
fits may be so great that the GOil, a private voluntary agency, and/
or another donor will decide to help underwrite the costs of disse-
mination.
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B.  SOCIAL SOUNDNESS ANALYSIS

Socio-Cultural Feasibility

A study of the general characteristics of the prototypes reveals the
following:

-- the prototypes are simple. They transform raw energy sources di-
rectly into useful energy. These raw energy sources are free
and relatively plentiful in Haiti -- solar energy, wind power,
water pressure,

-- the simplc and direct nature of the transformation results in
low-cost operation of these prototypes.

These characteristics are particularly pertinent considering the so-
cial constraints of the enviromment.

--  The fundamental needs of the peasant arc those of survival --

food and water. The prototypes are designed to meet these needs
rapidly and at low cost.

- The rural population of Paiti is illiterate, which does not mean
that it i: not intelligert and expericnced. 7The technological
simplicity ot the prototypes will encourage their adoption and
usc by th: locai population,

-- Despite his traditionally accepting nature and the fact that he
willingly works with othcrs on specific tashs and for a limited
time, c. g., coumbits, tle Haitian peasant is reputedly iecalous
of his independence and autonomy,

These features are the psychological consequences of an historical
background characterized by

-- poverty, which induces him to rely on what hc considers the
safest sociological unit -- the family;

-- geographic and psycho-social isolation or break-up of the rural
environment which has introduced a thcory of true social! dualism:
urban - rural;

-- relative abandonmeht of the peasant by the ccntral government

which the peasant porcerves prmmarily as a tax collector rather
than a sonrce of any kind of help.

The prototypes in their simpl:c.ty should alleviate the mistrust of
the peasant of the more or 12ss autocratic initiatives emanating from the
contral Govermacnt,



-29-

A> long as the prototypes are casily adoptable and their offects or
results concrete, the peasants will use them to mect needs which they,
the peasants, have already defined. The permanent and massive involve-
ment of the central Govermment is not required as would be the case in a
project with a complex technology. In this project, the central Covern-
ment, through OST, will be involved cnly as technical support and as a
coordinating and disseminating center (among others) o1 the prototypes.

Expected Distribution of Benefits

The local units in charac of wanaging the prototypes are not yet sec-
lected.  Negotiations are being conducted with 0ST, However, it can be
asserted that thesc units will be vomposed of

- local groups with a special interest in the prototype (e. g., the
local nutrition center will be selected for installation of a
prototype for use in nutrition).

-- local groups likely to distribute the benefit« throughout the
community. The adequacy of community councils has been seriously
questioned. These councils have advantages and disadvantages.
The decision will be rade on the basis of analyses and discuss-
ions with Haitian counterpart organizations.

The direct bencficiaries of the installation of the prototypes will
be a small farmer population ¢f thy fellowing characteristics:

-- average farm size, 1.4 hectares;
-- cash income less than $80 per annum;

-- under- and malnourished; 60% of the children arc judged under-
weight and suffering €rom first-degree malnutrition.

owever, it can be expected tnat the better-of f farmers will also
benefit.  Those who will benefit the least will undoubtedly be the land-
Tess peasarts whose situation forces them to become a nobile labor force
which, until now, has been rejatively unstudied.

The beneficiaries and the local project managers will constitute a
group, and, hopefully, a group thar is relatively cohevive.  Those proto-
types contributing ro agricultural production may encounter difficulty
because of the nature of agricultural holdings: the division of an esti-
mated 40.5% of the land into small parcels with the concomitant potential
for conflict over ownership of yield.

Lrpected Spread Effect

We anticipate three dissemination levels for the prototypes:
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- flow of information betwcen users and their counterparts in
neighboring villages who do not yet have a prototype (e. g.,
through meetings on market days);

-- use of regional organizational structures by local administra-
tive units (e. g., federation of community councils, DARNDR ex-
tension agents);

-- OST dissemination of information by its representatives or radio.
Role of Women

An estimated 22% of gainfully employed women were engaged in some
form of trade in 1970. The increase of women in commerce over the past
20 ycars, accompanied by a decrease in women dircctly employed in agri-
culture (from 82% to 60%) suggest that women carry on a substantial
share of all commercial trade in the country. Recent surveys indicate
that, in the South, the mother of a family may spend as much as 62% of
her time in commercial transactions suggesting that women are the maior
force in market activities, and muking these transactions is the rural
woman's most demanding responsibility.

At the same time, women continue to bear the major burden in child
rearing, home management, and active cultivation of agricultural land
while their men arc working other plots of land, often located at a
considcerable distance from the home.

Given their highly active involvement in marketing and day to day
business activities, rural women play an important role in the diffusion
of new 1deas and practices. Women's acceptance of prototypes produced
under this project is of prime importance and attention will be given
to identifying means of reaching women particularly with information
tn promotc prototype dissemination.

lach prototype will be evaluated to determine
(1) whether it meets the particular needs of rural women;

(2) whether rural women have views and suggestions which should
be gpnsidcrcd, and

(3) whether there are ways and means of using women as agents of
implementation during the dissemination jrocess,
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On the whole, women should benefit equallv with men {rom some of
the prototypes developed under this project (e.g., food storage, and
hand tools producticn). Sone prototypes will benefit womcn coven more
than men, (such as through water delivery mechanisms which relicve
women of hours of bach-breaking labor).

However, the OST and their advisors will be particularly alert to
situations which may threaten women’s economic status, such as alter-
native fuel sources which may reduce the income of women who tradit-
ionally mahe and market charcoal.

C. Environmental Analysis

Due to the limited nature of research and development activities
under this project, no physical damage or disturbance to the environ-
ment is anticipated. If anything, resulting changes in production
or daily living patterns should bring about long-term benefits to the
cnvironment.,

The prototypes are largely oriented toward ecological repair or
more cfficient utilization of scarce natural resources. Alternate
tucls to chawcoal should help reduce excessive tree cutting. The
slternate fuels themselves would make more productive use of non-
destructible resources (solar cnergy) or rencwable re<ources which
can be recycled (agriculturai waste).

Improved water access  should 8lso ereate much were er'ticient
usc of water resources which arce largely going to waste for want of
proper delivery and storage methods.

Prototypes intended to iamprove nutrition levels rely either on
improving the productivity ot marginal land (arid 1and closed crop-
ping), on better distribution of food demand over available resources
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(cxtension of fishing ranges from the near shore to farther out) or
on other technologies which have no demonstrable adverse environment-
al impact (food storage).

The prototypes to be developed under the original Intermediate
Technology project were the subject of an Initial Lnvironmental
Lxamination "approved by AID/W about February, 1977. The IEE Statement
(Annex A) has been revised to reflect the merger of the Intermediate
and Simple Technology project proposals in this project. tHowever,
it is the feeling of the Mission that the "simple'" technologies in-
corporated herein have even less potential for creating adverse en-
vironmental impact than the more complex techknologies approved origin-
ally.

Lach prototype will be thoroughly evaluated for environmental
effect, especially if it is to be adopted on a relatively wide basis.

D. INSTITUTIONAL ANALYSIS

1. CONADEP/0ST

The National Council for Development and Planning (CONADEP) will
be the primary implementing agency for this project. The President
of the Republic of Haiti personally holds the title of President;
however, day-to-day authority is exercised by his appointed Lxecutive
Secretary. The Council is composed of the Secretaries of State for:

- Finunce and Economic Affairs

- Comncrce and Industry

- Agriculturc, Natural Resources and Rural Development

- Public Works, Transport and Cormunications

- Public Health and Population

- National Education;

and the President and Director General of the National Bank of Haiti -
(BNRH) .

The functions of CONALLP are to develop general pelicies for
ceonot 1c and social developrent of the nation by form'ating plans
to:
Mirect and inteasify development planning and rrocramning for
var.ous projectc of public and private institutions, and

- To <cordinate and evaluate the activities of public organizations
and official entities engaved in developmen: activities.

COYADEP preparcss the national five-year plan: nomitors disbursement



-33-

of development funds forming the counterpart contributions of GOl
untities to other donor projects; and coordinates development plan-
ning activities undertaken by GOM Ministries and the external donors.

A Coordinator, reporting to the Executive Secretary, oversees the
daily activities of CONADEP's Divisions (or Services) of Planning;
Statistics and Information; Project Preparation; Budget and Finance;
Environment; and Fxternal Affairs.

The Office of Science and Tectnology (OST) is presently under
CONADIP's Division of External Affairs. OST has responsibility for
coordination, planning, designing and administering all aspects of
development relating to technological and scientific improvements for
Haiti. The office is understaffcd (2 professionals and 1 secretary),
with a limited budget and no practical means of testing or adapting
ideas and innovations. 1In addition, they have no contact with other
GOt or private cntities or authority to make such contacts independent-
ly.

A Condition Preccedent to Jisbursements under th's preiect requires
thut the Office of Science and Tcchnology be male & separate Division
reporting directly to CONADIP's I'xecutive Secretary. This elevation
of 0S? 1s considered essentiai to provide the statu. needed to coor-
dinatc the appropriate technology program at the inter-Ministerial
level, and among other donors and private voluntary orgarizations.

It will also insure the Executive Secretary is rromptly and fully
inforred of all developments under the project.

As will be noted from the schedule for short-term consultants
(Part 11-B-4), a number of individuals will be working on different
prototypes in different parts of the country at any giver tame during
the ccurse of the project. The central OST oifice will kave to meet
the vorying (probably simultaneous) demands of tnese individuals
for lcgistics support and contacts with other institutions (while
the contractors are doing general orientation or bachground work in
lort-au-Prince); preparations for commencement of field work; negotia-
tion'of Memoranda of vnderstanding; monitoring the development of
the respective prototypes; contracting for corollary support to comple-
te protetype reports (such as economic and social analysis by quali-
fied local firms or individuals); promoting and arra..ging for broader
dissemination of finished prototypes; and monitoring the emergence
of new technological innovations world-wide which could be candidates
tor future prototype development in Haiti.

As presently staffed, the OST could not possibly handle the antici-
pated scope and diversity of worhload associated with the project,
Therefore, the central OST plans to increase its staff by two profes-
sionals and one sccretary. The chief of the 0ST will serve as Project



-34-

Manager and pPrincipal counterpart to the long-term Chief Technical
Advisor to be financed under the grant. The Project Manager will
concern himself with overal! Planning and schednling of major
project activities; high level coordination with participating ins-
titutions; and evaluation of results, Two additional local profes-
sionals will be hired to S€Tve as counterparts to the Technical
Advisor and perform the day-to-day coordination, back-stopping and
monitoring Necessary to support activities of the ATC, the short -
term consultants, and to coordinate the Participation of other entities,

USAID will approve OST's two new professionals prior to their
selection for employment. 0OST will attempt to recruit candidates
with appropriate experience both in rural development and in testing
and adapting technological Prototypes similar to those to be develop-

The Senior rechnical Advisor will serve as Chief—of—Party, as well
as principal advisor to the OST Project Manager. The Advisor will
be stationed in Port-au-Prince with an office in the QST. His duty
time will be divided between Port-au-Prince, (where he will advise
OST's Project Manager on project administration, and coordination

The Senior Technical Advisor should have experience in internation-
«1 and rural development ; working with community groups would be
farticularly helpful. An appropriate technology background is
desirable; however, engineering or other technical qQualifications may
be considercd sufficient, The individual selected should be sttongest
in administfation, program planning and evaluation, with some experien-
¢e in promotional (or information distribution) techniques. He
should be fluent in French.,

ATC in St. Marc will be the project's focal point for technical
development and adaptation cof the various Prototypes in a rural set-
ting. ‘The Center will Serve as the base of fiel! Operdtions for al]
short term consultants; and its worhshop will contain the equipment
necestary to construct a wide variety of werbing prototype rodels
(sec Annex D),

Twe Haitian professionals will be hired as ceunterparts to Senior
I'teld Advisor, recponsible for supervising and coordinating all actj-
vVitie: at the ATC. These two counterparts should be chosen for the
strenght of their technical hachground in engincering and/or agronomy,
and experience in practical applications of research in rural condij-

However, as with the professionals to be hired for service in the
centrul OST, these requirements are not rigid. Fully qualified



-35=

personnel may be difficult to locate (especially since AID is not
supplementing salaries under this project); and the two who are
employed will receive most of their training on-the-job from the
Senior Field Advisor stationed at St. Marc. In view of the close

and frequent contact these two people will have with U.S. technicians,
it would also be desirable for both to be bilingual in English end
Froench.

The long-term contract Senior Field Advisor will oversee all field
activities related to the testing and site adaptation of all proto -
types to be developed under this project. This individual will
reside in {t. Marc and have an cffice in the ATC but will be expected
to travel }&tensively throughout the country (as will his two profes-
sional counterparts) visiting rural prototype testing sites. He
will organize, monitor, and report to the OST and the Senior Technic-
al Advisor regularly on the day-to-day work of the ATC.

This individual should have an engineering or agronomic degree or
equivalent, plus experience in appropriate technology. Because he
will be required to live in a rclatively small town at some distance
from the capital with frequent and extended wecrking visits to remote
areas, the Senior I'ield Advisor should have had field experience in
foreign, rural environments. li¢ should be able to read, speak and
understand l'rench, and be prepaved to learn Creole soon after arrival
in country.

The Senior Tield Advisor is scheduled to arrive in Haiti some 2
months after OST's Senior Technical Advisor.

The ATC facilities are projected to be renovated and ready to
support the short-term consultants at approximately the same time as
the field advisor arrives. Miring of counterpart and local support
personnel is also scheduled to coincide with his arrival.

The short-term consultants will be the key to success or failure
of the project. Careful attention will be given to professional
qualifications and experience in rural settings of lesser developed
countries in selecting these individuals. Fqual care will be taken
in the drafting of their individual Scopes of Work to insure total
agrecment with OST as to the nature and timing of work to be done
and results expected. Each consultant will work dirvectly with part-
icipating GOM or PVO organizations (providing on the job training
for their TDY ccunterpart personnel), with community organizations,
and will be responsible for producing a complete final report on the
prototype (s) tested and adapted indicating technical, economic,
environmental, ard soc.al feasibility; and recommending appropriate
channels and methods for dissemination. Every effort will bhe made
to locate French-speakirng <hort-term technicians. Field contacts
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with rural Hsitians will require that each consultant be accompanied
by a Creole-speaking counterpart (either from a participsting agency
or from the ATC), or assisted on-sjte by VO personnel. Where the
short-term technician is not French-speaking, the short-term counter-
part will be selected, in part, for English language capability.

2. Participating Entitiec

A number of other entities wijl participate with the OST in this
preject, either by providing TDY counterpart personnel to the short-
term technical consultants, and/or by disseminating the tested proto-

typen:

1. The Department of A riculture, Natural Resources and Rural
Development (DARNDR) , is thc principal GOH institution responsible
or development of agriculture and livestock, natural resources
(including soil conservation and irrigation), rural education, and
vocational agricultural education. Several semi-autonomous agencies
under DARNDR have important responsibilities in agriculture: the Na-
tional Coffee Institute (INPCADE); the Bureau of Agricultural Credit
(BCA); the Artibonite Development Organization (ODVA) ; and the Go-
naives Plain Development Organization (OPDG). The regional develop-
ment organizations may be of Particular interest as later vehicles
for dissemination of prototypes.

The effectivencss of DARNDR has been analyzed in considerable
depth in other documents (sce Proiect Paper Loar (08, Integrated
Agricultural Development). The nstitutions prcbiems include insuf-
ficient personnel with inadequate training; inadejuate budget; con-
centration of personnel in Port-au-Prince; and fragnentation of
rural development responsibilities through many sub- entities 1ith
overlapping functions.

DAKNDR has a strong interest in a number of the prototypes under
this project, particularly thosce mvolving increased fond production
(salt water fisheries, fish ponds, arid land technologies) and pre-
servation of natural resources (various alternate fue] technolopies).,

2. INAREM: National Institute of Mineral Resources

This Government agency is headed by a Minicter without portfolio,
Its Technical bDirector is also the Dean of the Faculty of Science
of the University of Port-au-Prince. INAREM is equipped with office,
shop, and laboratory facilities. These facilities are specialized
for mineral research, but are modern, in relatively good condition,
and miay be made available to short-term consultants under this project
as needed. The organization is staffed with geology and mining pro-
fessionals, as well as an administrative cadre. A number of the
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staff are rotated to field activities as surveys and projccts
require.

INAREM has responsibility for devclopment of Haiti's mineral
resources, including research and development activities which have
a direct bearing on some of the alternate fucl prototypes to be
investigated under this project, e.g. the exploitation of lignite
in the Camp Perrin area funded by World Bank. INAREM has been
working on briquetting of pulverized lignite.

INAREM has informally agreed to cooperate with the OST and to
furnish qualified counterparts at the required time for development
of prototypes in which INAREM is interested.

3. IDAl: Mational Institute for Development of Agriculture and
Industry

This quasi-governmental organi:zation is active in small industrial
and agro-industrial project development, research,and financing.
Headquartered in Yort-au-Prince, IDAT has laboratory facilities in
the capital, personnel in t.e field, and is engaged in a number of
appropriate technulogy effoits. IDAI is expected to provide counter-
part persornel for prototype testing in the areas of water access

and alternate income (artisanry, hand tools production).

J. HACHO: Haitian Amcrican Cermmunity lielp Organization (Carc Inc)

This bilateral organizat.ion was founded 1n 1960 and received an
AID prant to CARE Inc. It acts as a regionas development organization
for the poorest and least developed arca in Haiti, thie Morthwest.
Cperations include health units, nutrition and education programs,
road construction, agricultural deivelopment and extension, irrigation,
potable water, and crafts. HACHO has a base oifice in lort-au-Prince
(which may soon be moved to the Worthwest) and regional =crvice
offices at Gonaives, Terre Ncuve, Arse Rouge, Jean Rabel, and Bombar-
dopolis 1in the North and Northwest,

HACI!O is willing to providc counterpart personnel for development
of prototypes in geographic arcas of interest to the organization.
It may provide, as well, some operational support, (c.g. use of its
field office facilities and field staff for consultation and coordi-
nation of on-site prototype testing). HACHO can contribute subs-
tantially to the project with its wealth of community dcevelopment
experience. The organization s well established in local communities
and 1ts contacts with community councils, will facilitate acceptance
of prototype devclopment in sclected areas.

HACHO is currently under-going recorganization, and has experienced
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adainistrative strains in trying to respond to the difficult demands
of a recent drought emergency in the Northwest. lowever, as a
recipient of a propnsed AID FY 1979 Rural Comnunity Decvelopment
grant, HAGIO will be in an excellent position to serve as a major
disseminating channcl for many of the prototypes developed under
this project.

5. Private Voluntary Organjzations

[t is expected thiut both the long and short-term consultants will
have rxtensive dealings with PVO's, and PVO's will participate active-
ly in the testing and dissemination of prototypes, Crer 150 PVQ's
are officially renistered with Haiti's Ministry of Socia) Affairs.

Many more arc not registered, but are present and working in Haiti.
Approximately 7 of the PVO's which might be involved in this project
are registered with AID in accordance with Part 203 of 22 CFR
(Regulation 3) issued on Jume 7, 1977 (see Annex C for conditions
of Registration and list of registered organizations).

While many of the PVO groups are small independent missionary or-
ganizations, there is a large number active in development, and
making very positive contributiors to the economic and social better-
ment of the arecas in which they worh. Many of the PVO's working in
Haiti:

a) have an established record of service and continuity in the rural
areas;

b) have the confidence of an established rural (usually community)
constituency;

¢) have personnel, both national and eapatriate, who speak Creole
and French, and have en excecilent understandin; of the social,
cultural and ecoriomic milieu in which they work;

d) are already pursuing activitics ¢losely paralleling tihe kind of
on-site technology adaptation und dissemination planned under this
project.

Many of the PVO< are members of the established council of Evangel-
ical Churches of Haiti (CEEN), ceaprised of 24 local denominated
groups with abeout 550,000 members. They are also mermber: of the
Association ot Non-Covernmenta) Qrganizations in Haity, which is
comprised of seme 12 non-missionzry organizations, including major
international donnrs such as CARI, CwS and Catholic Relief Services
(CRS). These two '"umbre)la" orgenizations will scive as channels
to identify and reach @ large number of putential rural technology
testers adn adopters.

USAID has tentatively identified certain PVOs which it believes
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could effectively help carry out ficld work in testing, udaptating,
and/or disseminating prototypes:

Missiomary Church Association (MC)

In cooperation with the Mennonite Central Committee, the Mission-
ary (hurch (MC) has implemented an aggressive community development
effort in the Central Plateau, around Hinche and further north at
Grande Rividre du Nord.

The MC is actively developing a fish pond project., Twenty ponds
are already in existence, and a technical advisor arrived in August
to help expand the program. M also plans to work in food storage,
and information 1s being developed on small scale food processing
facilities. Wwator delivery mechanisms have alrerady been developed
©.g. a prototype water pump handle,and MC is supporting a hand tool

M. is also interested in other appropriate tcihnologics (e.g. mud
brick construction and modified bullock yohes) which eventually may
be ivestigated bu the GoH under an on-going arprepriate technology
program.

Depending upon short-tern consultant findings, the MC may be asked
to participate in prototype testing and/or £O right to broader disse-
mination under this project.

Oblates of Mary Immaculate

The Oblates, active in the Southern peninsula, are pursuing pro-
jects designed to Spur agricultural production. In the Les Anglais
area, the Oblates have estallished one of the strongest and most
effective cooperative systems in the country; have created experimen-
tal demonstration farms at Pendel, Les Anglais and Carice to teach
improved farming pPractices, and have been instrumental in establishing
seed banks and revolving credit funds for seed purchase,

The Oblates, have also introduced inexpensive, hurricane proof
construction techniques to Southern coastal communities; sponsored
lat Tort Salut) the only f{ishing cooperative now 1n existence in
Haiti aad introduced improved nets, fish traps and other fishing
tools, many of which are now produced locally; introduced and adapted
“imple technologies such ds corn shellers, and grain drying and
~torage devices; and are heavily invalved in lccal erosion control
and soil cogservation efforts, such as cxperimertation with new types
of trees and erosion barriecrs.

Other organizations working with technoiogical improvements include:
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= Chruch of the Nazarene, esperimenting with Jow cost fiber glass
building materials, including use of indigencus fibers; and

- Baptist Mission at Kenscoff, experimenting with methane gencrators,
windmills, soil conservation and terracing.

OST will enter into agreements with the participating PVOs,
through the Memorandum of Understanding mechanism, to insure agreement
as to the exact scope and schedule of work to be pertformed, the
geographic area to be covered, the target group and beneficiaries of
the work, and the monetary or in-kind contribution expected from
all parties involved (OST, the VO staff, and/or local community
self-help). See Ammex E for detail on PVO's.

In view of the existence of 4 number of well qualified and very
active PVO's in Haiti, the OST and USAID considered the possibility
of contracting with certain PVO's for development of prototypes
in lieu of contracts with U.S. short-tern consultants.

The firstneed is for a technically competent survey of ail acti-
vities going on in Haiti related to development of -the prototype in
question, and a technical decision as to the '"best" (a case-by-case
definition) model of each prototype to pursue. PV0Q's will have
difficulty with this kind of analysis, in part beccuse their activi-
ties are generally circumscribed by geographic limits set by the
organjzations themselves. However, it is possible that they will
be interested in, and able to manage prototype development contract
und it is likely that one or more consultants will recoinmend that
@ PVO - developed prototype be adopted by OST as the preferred model
for broad dissemination, without going into any further site-testing
or adaptation. Certainly, OST and the short-tcrm consultants will
maintain clbse contacts with PVO's and make extensive use of their
personnel and community acceptance to test and disseminate prototypes
under this project.

6. U.N. Development Program

Finally, the UN Development Program (UNDP) 1n Haiti has opened
modern, well-equipped laboratory facilities in Port-au-Prince
where student engineers have access to mechanical and metallurgical
training and equipment. Nfficials of the UNDY training program
expressed considerable interest in cooperating with the 0ST under
the Appropriate Technology project. UNDP would be willing to make
both their laboratory facilities and students available to help
test prototypes. USAID staff visited the laboratory facilities, and
concluded that there is a definite possibility of using some of the
equipment available there to supplement the facilities at the ATC
in St. Marc.
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IMPLEMENTATION PLAN

A.  DETAILED INPLEMENTATION SCHEDULE
—_——— AT TN SCHEDULE

Assuming the Project
the first week in December

of key events:

Approximate

Sequence Month
] 12777
2 Yo o278
3
4 2/78
S
6
7
8 3/78
8] 4/78

10 S/78
11 6/78
12 8/78
13
14
15
16
17
18 9/78
21 10/78
22 12/78

1/79

Paper is reviewed and approved by AID/W during
» 1977, USAID projects the following calendar

Event

Project Agreement signed
Initial CPs to Disbursement met

CPs to Vehicle Equipment Procurement met,
IFBs issued

CPs to ATC Renovation met; contract ad-
vertised

OST fully staffed

Contracts awarded for vehicles/equipment
CBD advertiscment for long-tern T, A.
ATC contract let: renovation begins

Long-term T. A, contractor sclection re-
viewed by AID/K

Long-term T. A. contract signed

Chief of Party arrives Haiti

ATC renovation complete

Senior Field Advisor arrives Haiti

ATC fully staffed

Vehicles and cquipment arrive Haiti
First annual work plan submitted to AID

CPs to Disbursement met for first Proto-
type to be developed

First short-term consultant contract exe-
cuted

First short-term consultant arrives

Fir-t project evaluation conducted
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Approximate
Sequence Month Event
23 8/79 - Sccond annual workplan submitted to AID
24 12/79- - Second project evaluation
1/80
25 11/80 - Final project evaluation conducted
26 12/80 . Project assistance completion date

Table IV - A, below is an illustravive TDY schedule for short-term con-
sultants in Haiti. The schedule is speculative at this point. It does,

however, illustrate the supervisory problem anticipated in PART 1 - D,
ISSUES.
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The implementation schedule s extremely tight, especially in the
carly phases (first six montls) of the project. During this phase, a
number of key things must happen in rvapid order, including hiring of
OST staff, locatiun and renovation of the ATC facilit.es, placement of
long-term technical services contracts, and ordering the necessary vehi-
cles and equipment. It is due to this heavy workload that the central
OST should be fully staffed by March/April 1978, -- well in iadvance of
the projected arrival of the Senior Technical Advisor. USAID will work
directly with the OST staff in carrying out this carly phase activity
and in meeting CPs so that disbursements can occur.

B.  CONTRACTING AND PROCURS!ENT PLANS

The GOH will usc standard competitive bid procedures to obtain the
vehicles, commodities, technical assistance, and training called for un-
der this grant. In accordance with the most recent guidance for least-
developed (all-grant) countries, procurement will be allowed from Code
941 countries, However, USAID expects that all AID-financed costs will
be for U. $. source and origin goods or services. The only local costs
txpected to be paid with AID funds will be the local. support costs for
technical advisors. In order to minimize implementation delays due to
long procurement 1cad times, vehicles and equipment will be ordered on
presentation of an acceptable procurement plan by 98T, w;thout waiting
for official establishment of the ATC. Since the US] siaff is as yet
totally inexperienced in standard (Iet alone AL procurcment practices,
USAID expects to provide considerable direct assistance in preparation
of bid documents, scopes of work, ete., it least in the first si1x months
of the project.*

iltimately, OST should be lert with an internal capability to seck,
evaluate and contract with a wide variety of iccal and external special-
Ists, and procure equipment or supplies at reasonable pr.ces without di-
rect AlD assistance. USAID expects to ash GC/LA assistance in coordinat -
ing the required ATD/W review of the proposed long-teim technical servi-
ves contract, before it is awarded. Since the remiining contracts will
be under the $100,000 mandatory AID/W review Fimit, AID/W advice and
dssistance will be sought only on an as-needed basis,

The Grantee will be encouraged to use the Direct AID Letter of Com-
mitment for foreign exchinge cost disbursements to save time and banking
chiarges. Technical consultants will submit the standard documentation
to the Concroller/USAID for reimburscment of local support costs in accord-
ance with the terms of their contracts.

Al

I hould be noted, however, that OST will need almost immediate assist-
ance in preparing the document s for vehicle and cquipment procurement.
As ITENID/Masti will be short-handed just ac that time, Tech Support
Fonds will be used to obtain a TOY contracting expert for one month to
help OST prepare the necessary documents.
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C. USAID MONITORING

The head of USAID's Engineering Office will be primarily responsible
for project implemcntation and mouitoring, and liaison with officials of
the OST, as well as with long and short-term consultants. USAID's Pro-
gram Office will aldvise and assist the Engineering Office in matters re-
lating to participating PVOs. The USAID Controller will monitor disbur-
sements of AID funds, and in<ure that proper documentition and financial
records support these transactions. The Capital Development Office will
assist and advise the Office of Engineering on projecr implementation,
procurement of project-financed cuods and services, and as<sist in prepa-
ration of basic implementation documentation (Preject Agreement, Project
Implementation Letters, etc.),

To supplement day-to-dav USAID liaison with project officials, the
senior Technical Advisors will submit written monthly progress reports
based on the most current annual worh plan. These reports will serve as
the agenda for discussion at monthly status review meetings to be held
between USAID and OST officials with long-term advisors, ATC staff, short-
term consultants, PVO or other entities as appropriate. These sessions
will be 1nformal, and intended to surface any potential problems for im-
mediate action before such problems can cause unduc delay in project im-
plementation.

n. FVALUATION PLAN

Three evaluations are planned for this project: the first is sche-
duled for late 1978/early 1979 after initial obligation of funds. The
second will be about twelve months later. The third will be the final
roject evaluation scheduled about November, 1980, Threc evaluations
#re vonsidered for this project as it is essentially devoted to adaptive
1esearch, developing and testing prototypes and closc monitoring of the
project 1s n&cessary to assure schedules and target arc being met. Day-
to-day problems should be handled through ordinary implementation monitor-
ing Jescribed in the preceding section.

Representatives of the Haitiun Government Office of Science and
Technology, AID and the U, S, cont ractor will participate ir each eval-
uation.  Evaluations will be carried out by an indeperdent ocpanization
under an 1QC or other short-cerm contract arrangement. In the interest
of continuity, it 1s preferaklc that the same team conluct both of the
cvaluations planncd.

The performance of the Haitian Government and the (), S. contractol
will be reviewed at cach evaluation:
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The Haitian Government for
-- The efficacy of OST and ATC efforts under the project;
-- adequacy of the amount and timing of the GOH contribution; and

-- participation of other public and private entities in testing
prototypes and integrating successful technologies into their
OwWn projects or programs.

The . S. contractor for

-- <ucce¥s in producing prototypes which meet stated feasibility
requirements, i. e. can be reproduced casily and quickly; are
socially, economically and environmentally feasible; use local
materials and arc labor-intensive to maximum catent pussible;
increase the amount of ava:lable food or water, provide alter-
native sources of fuel or a reduction tn fuel! requirements;

-- success in producing prototypes as schedulcd:

-- competence and effecciveness of management and techmical per-
sonnel provided;

-- success in tran<ferring technical and asministrative skills to
Haitian counterparts,

At the time of the first evaluation, the primary mecasure of achieve-
ment will be actual outputs compared with target outputs, The project
Logical Framework (Annex A) specifies the expected outputs by fiscal vear.
Results from at least three *esied and adapted prototype experiments should
be available for this evaluation. The sccond cvaluation will consider
achicvement of actual outputs compared to target outputs for tested proto-
types from the previous evaluation, taking into consideration recommenda-
tions made in the first evaluation.

The end-of-project evaluation requires consideration of factors
which are both quantitative and qualitative:

- the degree of success which the new technologies have achieved
as shown by acceptance and continuing use (where Anown) of the
prototypes;

-+ the degree to which the Haitian peasant is receptive to new ideas,
methods, and devices;

-- the adequacy of GOl instituttional arrangements,

-+ the overall promise of the project.
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GOH_LETTER OF APPLICATION

(To be submitted to LA/DR on November 28, 1977
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Appropriate Technology
Praft Project Description
(Annex I to Project Agreement)

A. Description of Project

This three-year project will be administered by the Office
of Science and Technology (0OST) of the National Planning once
established as a separate Division of the National Planning
Council (CONADEP). The OST will establish an Appropriate Tech-
nology Center (ATC) at an appropriate location (tentatively
identified as St. Marc) to provide workshop facilities and equip-
ment, and otherwise serve as the locus for technical execution
of the project.

The 0OST will use agrced-upon selection criteria to identify
up to 12-14 technologices alreadv tested or in use.elsewhere in
the developing world, which(a) might prove adaptable on a broad
hasis to the Haitian rural environrent, [b) address one of the
acknowledged primary constraints to development in rural Hait:
(1nadequate nutrition, lack of access to water, need for alter-
nate fuels, and lack cf alternitive source« ¢t incowr): (¢} have
a leneficial impact on the quarity of life for Hatti's rural
residents. A rumber of techno.ogies have been identitfied in the
I'roject Paper as meeting imatial selection criteria:

Arid Land Giop Developmenr
Small Craft Fishing

Fresh water lish Ponds

Solar Cookers and Water Heaters
Solar Desalinization

Methane Gas Generatc:
Pyrolysis

Combustible Organic Hriquettes
Water Delivery Mechanisms
Artisan Activities

Simple Hand Tools Production

Under this project, the 05T will undertake to test and site
adapt each of these prototypes, and produce a model(s) suitable
vror broader dissemination in Haiti's rural areas, The testing
will be dore at the ATC amd/cr other appropriate rural locations,
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Bach prototype will be tested for technical, economic, social
and environmentul feasibility. Testing of prototypes which

do not appear able to meet the basic feasibility tests, and/or
havc little prospect of being adepted by a significant numher
of rural residents may be terminated before completion and
other promising prototypes substituted by written mutual agree-
ment with AJD.

An especially important part of the project will be to
design a progran for disseminating prototypes once the tresting
is completed. In order to assure that such dissemination occurs,
the OST will make carly contacts with potential disseminating
agents (other Government Ministries, private voluntary organ.zations,
etc.), and to the extent practicable will 1nvolve such agents in
the testing and site adaptatior. process,

The OST will solicit the active involvement of other GOH
cntities (and certain non-governmental entities such as HAQIO
and private voluntary agencies) 1in the development of prototypes,
The OST will execute Memoranda of Understanding with such entities
for the provision of personnel on temporary duty, cquipment,
and/or field facilities to the project by those entities.

A short-term technical consultant will be brought to Haita
under a grant-financed contract to develop each of the prototypes.
Lach of these technicians should have at least one counterpart
person from a participating Ministry or entity to work with,
in addition to the full-time coimterpart personnel assigned to
the OST and ATC. Fach short-term technician will be responsible
for on-the-job training of the participating counterpart, in
addition to producing the final model and report described above.
bhere an individual short-term consultant is not qualified to.
analyze the economic or social impact, or factors affecting of,

4 pirototype, an appropriate local expert will be contracted by
OST to work with the technician, and provide the necessary
information.

v

Joint GOH-AID evaluation will be held at the vnd of the first
and second year and end of the project to identify problems and
assess results,

B. Resources

The AID contribution to the project will total $1,332 million
over the three year life of the nroject with contributions after
Fiscal Year 1978 being subject to availability of “unds. The
project budget is set forth in the financial tables which are
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attached to, and form part of this Annex 1. AID grant funds
will finance up to 36 months of the technical services of a
Sonior Technical Advisor to the OST who will assist the OST
Project Manager in administering the project, and serve as
Chief of Party for all long and short-term consultants financed
under the project. AID will also finance up to 30 months of
the services of a Senior Field Advisor to supervise the day-to-
Jday operations of the ATC and the short-term consultants and up
to oightecn months of an agro-cngineer to assist in development
of individual prototypes. Should the assistance of the agro-
engincer not be needed as determined by joint agreement between
the “0H and AID fund for this technical assistance will be de-
obligated. The grant will cover the costs of an estimated

2.5 person-months of short-term technical services to develop
the individual prototypes. The remainder of the grant will
finance pyject vehicles, equipment and training.

The GOH will contributc up to $346,C00 ir the form of
salaries for two new professioral employees assigned to GT
to serve as counterparts to the Semior Technical Advisor, and
arn additional secretary. Anotner two protessionals will be
hired for assignment to the ATU to serve as counterparts to
the Senior I'ield Advisor :nd agro-cngineer. The AIC will also
have a support statt of one svcretary and two Jriver nechanices
finarced by the GOH. The (OH will alsc contribute to the cost
of counterpart personnel oaesigued to temporary duty .ork with
the short-term consultante<, cjqaipment and trasning, and will
meet all local contingency costs, e.p. hiring economic or
soc1al analysts, or supplying :mall amounts of credit to rural
dwellers wishing to adopt new prototypes.

The annual schedule of contributions 1s shown in the
financial tables which are attached to, and form part of this
Annex.

Attachment: Financial Tables
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ALl POH TOTAL
Technical Ascistance 1,C83 R 1,083
Lorg-term (84 PM) 68>  TTTC 683
Shert-torm {52.5 PM) 450 . 49¢
Lcecai rersennc, «-0-- 70 70
Professiopat- == 40 44
Clerical cmeea 13 i3
Suppore 6 6
Other Agency Counterpares 11 11

Commodities 130 112 il
Viehicles s 0T oI
pOL 22 T
Equipment 95 80 Isu
ATC Renovation/Maintenance --0-- 60 6
Training 5 3 i
Evaiuation 24 0 24
Sub-Totals 1,242 2.7 PRI
Contingency/Infi.t.on 90 94 189
{OTALS 1,332 346 _ l, 678
Percentage Contributions 79.4% 20.65% 100%

1/ ALl iorec:an fafeabge ot tept for local support costs of tecnnical assintance cortractors

2/ All Local Currency
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Y iv7a REAE) FY -i9a0 Fi__193; I
XiD Sub-Total 221 429 430 i71 RN
Tecnnical Assistance 173 365 392 153 i,
Vehicles 2A 7 - - '
Commodities is 40 30 10 un
Evaluation - 8 8 8 2
Training 5 - - - .
Infilation CUIN AT T 8 U T & ! >
g e
GOl Sub-Tiotal 71 51 72 23 i Sio
i
rersonnel i 26 26 S ! -
\7C Renov./Maintenance 10 7 7 4 ! o
PO S 7 7 3 | h
Corrodities & Equipment 15 3 30 6 b1
Training 1 z 2 -
Contingency/Inflatian N T T 5 U T- Ll "
E
. _ I i i —— e
TOTAL AID & GOh | 202 WGl | 502 194 B st e,
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CERTIFICATTION PURSUANT 10
SECTION 611 {e) OF THF
FOREIGN ASSISTANCE ACT

AS AMENDED

I, Lawrence E. Harrison, the principal officer of the Agency for
!nternatinnal Development in Haiti, do herewith certify that in my
“ulrement, Faiti has botbh the financial capability and human resources
o reintaln and utilize effectively goods and services procured under

‘rart eapital assistance project entitled the Appropriate Technology
Ce oot

"iis Judgeng'nt is based upon the record of implementation of AID
Pinweed projects in Haiti and the results of the consultations undertakern

d.rinr intensive review of this new proiect.

A
.’4(1. LU-« l)- %{\.Lu.\

Lawrence E. Harrison
Director, USAID/Haiti

Date: /'//)’/',‘7
14 7
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INITIAL ENVIRONMENTAL EXAMINATION (IEE)

The IEE for an FY 1978 Intermediate Technology project was sub-
mitted to the Assistant Admiristrator in January 1977, along with a
group of proposed projects. It #ag determined that ‘he projects as
designed at that time, would not nave a significent effect on the
natural or human environment of Maiti, and, therefore, an Environmen-
tal Impact Statement or an Envirormental Assessment wus not required,
Since then, a proposed Simple Tecunology for FY 7G has been incorpor-
ated into this prolect thus Increasing the leve) of nctivity 1o be
undertaken, USAIL has reviewed L~ Initial Enviroimer.tui £xemination
submittied last January and finds 'h.* nore of the «dditional activities
will have any negative envircrmeninl ~r'f'ect, M the "contrary, scme of
the technologles to pe studied, «<i*h ag water delivery mechanisms and
altertate fuel sources, are apt ‘. imrrove the environment w'.ere
tdopted, by making the utiliration of scarce Lt tural rescurces more
efticlent, and conserving natural resources either throurr re-cyeling
or through conversion to other, renewable raw materials. Thug, {°f
technnlogies and prototypes develcped under this project should ulti-
mately gain wider dcceptance by rural adopters, 4he ervircnmental im-
Fact should be either non-existent or positive,

BESTAVA&ABUiCCPY
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IMPACT IDENTIFICATION AND EVALUATION

Impact Jdentification

ANNEX A
EXHIBIT S

FORM

and Evaluation 1/

A. LAND USE
1. Changing the character of the lang through
a. 1Increasing the population N
b. Extracting naturaql resources N
€. Land clearing __N
d. Changing soil conservation N
2. Altering natural defenses N
3. Foreclosing important uses N
4. Jeopardizing man or his works _N
B. WATER QUALITY
1. Physical state of water N
2. Chemical and biological states N
3. Ecological balance N
C. ATMOSPHERIC
1. Air acditives L
2. Air pollution _L
3. Noise pollution N
D. NATURAL RESOURCES -
l. Diversion, altered use of water L
2. Irreversihle, inefficient commitments N
E. CULTURAL
1. Altering physical symbols N
2. Dilution of cultural traditions N
F. SOC10-ECONOMIC
1 Chanyet 11, feonomic/emproyment pat torns 1
Py vhanges 1n population N
}.  Changes 1n ~ultural ratterns _N
I/ UGue the following symbols: N - No envirnnmental impact
I. - Little environmental impact

—————————

M - Moderate cnvironmental impact
H - High cavironmental impact
U = Unknown eavironmental impact

et et
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EXHIBIT 5
Impact Identification
Impact Areas and Sub-Areas and Evaluation 1/
G. HEALTH
1. Changing a natural environment N

2. Eliminating an ecosystem element

H. GENERAL
1. International impacts N
2. Controversial impacts N
3. Larger program impacts N

DISCUSSION OF IMPACTS

A. 1ndicated above, there will be very little impact on the environ-
ment as a result of this project. A portion of the output of the pro-
ject will be studies. Due to the small scale of any activities under-
tuken, any effect on watcys, alr or soctial-economic sytems will be minor
in nature and very limited ir area, and post-prciest ctfects should tend
to be positive, 1! anything fi.e., actually improving the environment) .

Thiie 18 no platned use of insecticides, pesticides, herbicides cr
chemical fertilizers in this project. Activities 1nvelving aguaculture
are notoexpected to affect werter gquality. hAlthough exvloitation of a
natural animal re<ource woulan be increasea if the salt water fishing
[tototy; ¢ 1s sucerssful, the net effect should be to spread demand more
evenly over the available resources, thereby relieving current strain
on the in-shore fish and crustacean supply.

The use of solar cookers or other alternate fuels should diminish
the u-v of charcoal and thus reduce both airborne particulate matter
and destruction of the remaining land vegetation cover. The bio-gas
to be produced on an experimental basis contains approximately 70%
methare and 30% carbon dioxide. The methane is used as a gas fuel
and 1+ burnt off. Small quantities of methanc may escdape into the
atmost here  where 1t 1s diffused almost immediately. Methane 1ig,
however, odorless but toxic, and precautions will be taken by the
testers of this prototype to confine use to well-ventilated areas.

o
[ 4_’(,\_/{-,’_ Togan

Lawrence F. Ha. rison
Director, USATD/YHairti

T~ o\

Date: ! /

’
‘
1
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Lile of Projact
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ool J S Funding
Ocre Prepared
PacE &

NARRATIVE S uyaAgQy | O8JECTIVELY YERIFIABLE 110 CATORS MEANS OF VERIFICATION
—_— TTTAT YT 2V

IMPORTANT ASSUMP TICNE

Pro ezt inputs D Implamentotion Target {Type end Quantity) (5-2)
{D-2)
Rehabilitaticn and constructicn FY 1978 FY 1979 FY 1980 Contractor's reports on status
of facilities for Appropriate cf prototype development

Technology Workshop, St. “Mare ————X

<

Protozvpes produced and ready Annual workplans
for fesSting:

Arid land silotp plet for Project monitoring reports by
agricultural production X A.I.D. engineering of;ice

X

talt wvater fishirg crafe —_—
Food and water storage containers
lay foce and witer centainers
Ferrocezent food and water
contalners X
Feed and warer containers of
exoverimental materia’g X
Sclar 2nergy units
Solar cooker X
Solar water heater X
Pesalinization tnig
Yethane peneraror X
Pyrolysis unic, Andrcpriate
Technology Workshop —— X
Fuel sources
Crganic Sricuettes X
Lignire Sriquerres X
Power devices
Winédmillg X
¥ard punpsg_ X
Hydraulic ranm X
Hand ool procduction
Hoe X
Machete X
Piclk X
Sites selected for introduction
of prototypes
Hairian Goverrment agenciss and
PV0s selected to test prototypes

—_ X

<4
< >4

o,
»”
.

»

Aswaptions for previding inpute: (D-4)

Haitian Covernment provides facilities
for field headquarters, St. Mare.

Faitlan Government provides counterpart
perscnnel.

U.S. technical personnel assigned and
arrive as scheduled.

Pg. 3
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TECHNICAL ANALYSIS OF PROTOTYPES

Nutritional Access Technologies

Arid Lands agro-Technique

Off-shore Salc Water Fishing

rish Ponds Development

Post-llarvest Food Storaqge and Drying
Technologies

Alternate Energy Development Technologies

Solar Cooker;Solar Water Heater;and Solar
Desalinization

Bio~Gas (Methane Generator)

Charcoal;Alternate Fuels

Water Access Technologies

Wind Power & Pumps

Off-Farm Income Technologies

Hand Tools Production

Bibliographies
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ARID LANDS AGRO-TECHNIQUE

Plant growth in enclosed translucent plastic structures has the
advantage of full solar utilization while giving up l'ttle moisture

to the outside dtmosphere.

Process leaves contaminants behind
with high humidity.

the crops.

The Univeraity of Arizona

and the University of Sonora,

Alr 18 circulated in the closed envircn-
®went after being passed through a stream of water.

The humidification

while endowing tine environment
A winimum of pure water is required co irripate

Addltionally, condensate may be collected from the plastic
cover and recycled for water irripation.

Mexico

have developed a controlled-envirorment complex in Puerto Penasco

using inflated plastic greenhcuses.

pPlants exhaust ambient carbon dioride
synthesis requiring carbon dioxide be
diesel-generator-exhnust 845 Into the

The Universiiv of Arizona has zlso
services for commercial inutallations
tunnels humidfied wich sea and greund
Center, Abu Dhah i
Lxtension Services,
Arizona.

Israel; and for a

Because of the closed environment,

which is required for pkolo -
replaced by introducing scrubbed
environment.

designed and provided censulting
using partially open plastic
water for the Arid Linds Research

for the Minristryv of Agriculture, Production and

comnercial installation at Tucson,
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OFF-SHORE_SALT WATER FISHING

ratablishing a task responsc for the expansion of Haiti's marine
fishing activities follows from several salient observations.

}. Fishing is undertaken by individuals in small sail and oar craf't
who have a fishing range limited to a few miles. This inshore fishiny
fs poor 1in yield.

2. There s little fish handling beyond direct sale of fresh fish,
f.e., there {s little curing and no cold storage.

3. The fishermen of the Northwest ports and fishing villages in -
cluding Anse Rouge, Baie de Henne, Mole St. Nicolas, Jean Rabel, Port-
de-Paix, St. Louls du Nord, Anse a Foleur with access to the windward
passage run are unable to fish these more productive of f-shore waters.
This 1s due in large part to their boats' lack of capacity and open
sca capabilities. With larger and better craft having an appropriate
mix of power and sail, these ports along with those of Cap-Hait{ien,
are within several days' range of the continental shelf runs.

This task addresses the development of longer range small craft
fishing efforts as well as the problems of fish handlirg and storage.
Expert analysis of the existing of f-shore fishing conditions will
present both immediate and long-range recommendations for appropriate
technology adjustments.

Boat butlding and ownership rractices appropriate to current and
eapanded fishing efforts will be assessed, including possible ferro-
cement construction (Hatti produces cement).

An effort will he made to stimulate better on-shore handling and
storape.  This will include salting and drving techniques. Refrige-
ratlon storage and transfer in the torm of a refrigcerator truck may
be developed.

FISH PONDS DEVELOPMENT

Fresh water fish culture has ha limited application in Haiti., 1he
sclence 18 under consideration for intensive promotion by the Ministry
of Apriculture. A laboratory, hatchery, and several trained extension
Jdgents are availlable as counterparts for future aquaculture develop-
ment activitiey.

The problems which have rendered fish farming unproductive in the
past appear to have been largely at the operator level. The taking
nf fingerlings for food has been a significant problem.

Both tilapia, mosambica uand carp are now raised a:c the Port-au-
Prince hatchery which is purpotted to be able to produce some 200,000 -
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300,000 fry on a yearly basis. Field activity to establish and operate
fish ponds would coordinate with GOH plans to found hatcheries in

the north and {n the south, as well as to augment the fac{lities at
Port-nu-Prince.

The approach envisfoned by the current project is one of coordinated
pond duvvelopwment and water management .

Oni ¢ ponds are established, orgoing responsibility for proper main-
tenance, operation, harvest, and stock would rely on [renquent visits
by extension agents as well as project team membere and local govern -
went ofifclals

See Figure 2 attached.
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POST HARVEST FOOD STORAGE AND DRYING TECHNOLOGIES

On-farm, post harvest food storage is virtually non-existent in
the rural areas of Maiti. With the rural population increasingly
dependent upon self-generated food production, a simple means of on-
farm or village Storage would be invaluable.

The virgﬁll lack of any Storage capacity on individual farms in
Hait! results, inevitably, in food shortages. The Haitian cultivator
Is unfamiliar with the concept and utilization of appropriate food
storage technology. The technological and social step {rom individual
or family-controlled storage svstems to a village-level system 1s a
still further goal.

A number of appropriate food storage techniques, including dring
processes, have been developed out of traditional systems. These
{nclude the utilization of basket granaries, corn cribs, sack storage,
use of gourds, plastic sacks, underground pits, metal drums or bins,
earthen structures, mudlock silos, sheet metal silos, ferrocement
silos, concrete structures, cement stave silos and the Indian Pusa Bin
(a virtually impregnable, air-tight moisture proof btructure). The
particular technique selected will depend upon the cost and availabili-
ty of site-specific materials, the skills and energies of the local
people, climatic conditions, and the nature and degree of pest infesta-
tion. (See Fig. 3)

Drying techniques include the pit oil barrel dryer, corn drying
cribs, plastic sheets, solar dryers, fuel heated dryers, portable and
fixed dryers. The prototypes chosen will depend upon the above consi-
derations, as well as the particular characteristics of the food or
grain concerned.
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SOLAR ENERGY

Solar Cookers and Stoves

Application of solar energy to household cooking provides a useful
alternative to the burniug of charcoal. Year round solar access in
Haiti -~ even during the rainy season -~ urges consideration of solar
cooking, when practicable, ag g lraditional fyel substitute.

A review of solar cooking techniques presents a variety of devices
including reflector ovens, steam heated cookers as well ag focal point
burners, Many of these devices have heen proven in operation. Objec-
tions to solar devices include fragilicy, complexity and slowness of
operation, and their lack of application to cooking practices in
select environments.

The rural Yaitia:, generally relies on two types of cooking methods:

1. Pot-boiling: stewing, dcep-frying
2. Griddie" grilling, frying, Pan baking.

These methods are generally accomplished with » charcoal brazier
flre, heating a pot or griddile.

Scveral types of solar cookers and stoves have heen developed in
recent vears, and with a number of possible variations on each type
to consider for thege cooking methods.

. Reflector Ovens
~——nECRor Uvens

The reflector evens, which can be arranged to attain temperatCures
of up to 3000 - 4000F., are capable of baking and reasting as well as
hoiling water in small vessels. They are less useful for frving or
grilling and tend to be cumbersomre. (See Fig. 4)

Reflector ovens, because of their slow cooking time must be re-orien-
tated to the position of the sun during cooking to retain their effs -
ciency.  As an apparatus, they alsu tend to represent 3 considerable
vxpense for Haitian rural families.

b. Steam Cookers

e steam trace cookers rely on a closed fluid system, a length of
which lies along the focal line of a reflecting parabolic trough., Di-
tectad at the sun for optimum focus on the boiler pipe, steam is deve-
loped and 1s coiled through a loop to a boiler Pipe to continye the pro-
tens,. The cooking vessel achieves g temperature approaching the boiling
ot (212 F) byt cannot be made to boil. This is, however, utilizable
for slow cooWing but requires re-orientation of the reflector during
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the cooking period. This may be done manually, or with a timing
drive mechanism, or (in one model) through the rotary action of a
heat warping bi-metal spiral. This type of cooker could be assembled
locally with some important elements. This cooker would tend to un-
acceptable cost levels for the rural family,

c. Circular Parabolic Mirror

The circular rigid parabolic mirror reflector directs the sun's
energy upon a vessel held a its foral point. The reflectors for thig
application may range in diameter from some 36 to 50 inches with a
focal length of 18 - 3¢ Inches. They are mounted on a variety of
stands and strutting which allow adjustment to track the sun and pro -
vide for suspension of a cooking vessel 1t their focal point. Such
an arrangement develops intense heat on the cooking vessel hringing
the contents to a hoil in a reasonable (20 - 35 minutes) time, thus
rejquiring little, (f any, repositioning oi the reflecting surface
during cooking.

Important design considerations for rural applications deal with
the rragility, as well as the mounting of the mirror for best solar
direction and tracking. Many arrangements are easilv knocked over
and the mirror itself, because of its shape, has a tendency to beccme
air-horn {n a wind. The inherent {intense focus of these devices can
easily burn through light metal or tause uneven covking. These ten-
denc fes, however, can be dealt with by the use of more stable mirror
motnting and heavier cast or wrought iron vessels and by positioning
the vessel in a slightly defocused position. With care, most vessgels -
usually painted black for better heat absorption - may be readily
uged.

An example of an application of a low-cost technique for the util-
lzation of the circular Parabolic mirror, with local and reasonably
in-expensive construction considered, follows.

The parabolic form may be laid Up on a parabolic matrix of appro -
priate size and shape using either fiberglass, resin bonded natural
f1ber, or ferro-cement. Glass mirror fragments embedded in the
form material or aluminized facing constitute the reflecting surface.

The mount ing iarrangement is simply a sloping bank of earth (See
Fip. 5) against the south wall of the dwelling. A depression 1s made
In the face of the earth bank using the mirror bottom ag a template
forining a somewhat larger paratkola, north-south~enst—west, than the
mirror., The eart)i hank and depression may be worked with cement to
pive {1t a protective Crust against ernsion or other damage, The
mirrer Is placed in the depression and slid lato optimum solar position
which it holds by tviction or, as necessary, with stone supports,
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It is easily re-positioned to track the sun as required.

The cooking vessels are suspended from a stancheon arm swinging
from a hinge at the house wull above the mirror. The swinging beam
is a2djustable at the hinge for height and the vessel may be. hung in
or out along its length. A double beam forming a "V" at the wall
hinge would support a flat griddie for frying or grilling. Thus,
both forms of daily Haitian famiiy cooking arc possible. (See Figs. &
& 9).

A Cautionary Note!!

Direct solar radiation or reflection can damage the eyes. Focused
radiation, as from a parabol’c reflector, can burn severely at the
point of focus or cause instant and permancat blindness. Training
must accompany installation of such burners.

Solar Hot Water

A varlety of solar water heaters from "black painted barrels" to
flow-through systems exposing plpe tracing under giéss backed by lack
heat absorbers are in use throught the world. Many devices and
systems appear in the bibliography that are applicable for use in
Hafri and are successfully used in similar climates and conditions.
The maln utilization of hot water aside from personal hygiene and
habv care is in kitchen utensil washing, clothes washing and animal
vanitation. 1t can also serve as pre-héated water to expedite boiled
coockery.  (See Fig. 6)

Solar De-Salinization

Scveral arrangements to distill sea (or brackish) water with solar
voergy and to collect the fresh water condensate are in use. They
basically consist of a shallow sca water tracing over a black radia -
tion absorbing surface upon which the sun is admitted throuph a sloping
translurent cover. The condensiate collects .on the underside of the
cover and drains down into o gutter separated from the sea water.

(Sve Fig. 7)

The Installation must be carefully situated to assure maximum solar
fmpingement and te allow proper elevations for salt water feeding and
fresho water (ollection. Location of the installation as close to the
level of the water to be condensed lessens pumping or lifting require-
ments. :

A very general calculation of one gallon of water per square yard
of translucent sun-admitter/condensate-collector area per day gilves
at least an order of production magnitude under sunny tropical condi -
tions. Roughly a 100-square yard installation might be expected to
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produce 100 gallons of potable water satisfying the consumption require-
wents of mome two hundred adules,

With reasonable

tantial original cost may be amortized over a period of time. Such an
indtallatton may be justified to provide potable water where there is
ltttle or none, or it may provide the minimum irrigation requirements
in an arid lands enclosed environment project as described earlier.
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BIO-GAS

(Methane Generator)
INTRODUCTION

Bio-gas (appruxinately 70 percent methane and 30 percent carbon
dioxide, including a small percentage of hydrogen sulfide) generated
from anaerobic decomposition of organic waste is a proven and at
times a useful technology., This power sources has been developed 1in
A varlety of forms, and successfully employed throughout the world,
particularly i{n rural India.

As a power source and fertilizer producer, hio-pas generators have
enjoyed considerable attention in the developing countries. The utili-
zation of this technique is within the requerements of appropriate
techuology application and the cevelopment of these devices {s within
the competence of most rural environments.

The inputs or "charge" to these generators Are:

Anfmal excreta
Vegetable waste
Water

The outputs are:

l. Methane (the combustible bio-gas component) as a clean combustible
materfal. Methane, even with a 30% co2 component, may be burned in
any of the conventional ufility gas applications such as ranges,
ovens, furnaces, refrigerators, gas lampsm etc. - It may be used as

# fuel for modified internal combustion engines. In this manner,
methiune has powered motor-electric generators, tractors, automobiles,
ete.

CAUTIONARY NOTES

In considering domestic or communal use of methane, a comprehensive
nafety education program must be developed. Aside from it high
combustibility, methane is both odorless and toxic, though unscrubbed
hlo-pas usdhlly has sufficient sulphur content for "skunking". Never-
theless, cooking areas should he well ventilated. I'raining in the
uses of methane generators and fas burners ‘is important.

The operator for instance of a methane burner application upon
befng unable to establish flame or upon noting absence nf flame in a
burner being used must:

I. Turn off the #as supply immediately
2. Check the system for possible cause
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3. Allow the spaze in which the burner 1s located to aereate before
attempting to re-establish flame.

It 1s not established that the anaerobic digestion operation at
about 930 F, eliminates all pathogens in human excreta. Despite some
convenience in directing privy wastes into a bio-ggs system, health

considerations may dictate not using human waste for this process.

Haiti Bio-~Gas Experience

A methane generator of Indian design is in sometime operation at
the Baptist Mission near Petionville above Port~au-Prince. The digest-
er, mounting, and access are prepared from poured reinforced concrete.
The digester producing approximately 100 cu. ft. of gas per day 1is
ot a double wall design providing a water seal slot in which the mov-
able cover“ls suspended. Designed as a continuous digester, it has,
however, been operated most successfully as a batch process digester
using a variety of animal manures. It was conceived to fuel the
kitchen of a 30-bed hospital as well as an emplovee's kitchen. It
appears to be the only operating methane gunerator in Haiti.

Most methane generator data stress seasonal varlation in digester
operation. FExcept for higher elevations, Haiti's seasonal averages
vary from 759 F. to 850 F. For most practical considerations, methanc
generation in Haiti is a yvear around matter, without requirement of
auxiliary heating of the digester.

Around the World

The experimental data produced since India's first digester operated
In 1900 as well as impressive practicalapplications in India, Germany,
Dutch-Indonesia, South Africa, Great Britain, Hungary and the United
States have established positive uses for this technique. The Indian
experience and devices are particularly adaptable to poor and remote
areas,

Also, a considerable body of recent U.S. experience is particularly
appropriate to small installations (See Bibliography).

Possible Methane Generator Apnlications in Haiti

Even the relatively modest expense and complication of bio-gas
Renerator operation probably render them impracticable for individual
rural home use in Haiti. Nevertheless, a case can be made for commun-
al applications in remote villages.

"(ommunal bakeries (charcoal fired) were observed which could bene-
fit by methane burner operations.,

As a communal project, it is considered rvasonable that 100 - 500



Annex B
~1.2- Exhibit 2
cu. ft. per day bio-gas generators could se

requirements. Nutrition center kitchens an
by could benefit from the fuel provided.

rve-the community baking
d infirmeries located near-

Animal and other waste management appears
adequate charging for bio-
(See Fig. 8)

practicable to provide
gas generators of the magnitude described.
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CRARCOAL: ALTERNATE FUELS

Organic Residue Briquettes

Local development in the compression briquetting of agricultural
wastes (vetiver, bugassge, sawdust, etc,) from industrial processes 1is
currently under way. A soap manufacturing residuc (locally known as
"silice") is used as binder. Prototype briquettes, 1's x 3 x 10 inches,
weighing one pound are reported as producing 15,000 BTU per pound.

The briquettes examined are firm, lean, easy to handle, and may be
broken by hand into smaller pieces.

An entrepreneur concerned with thls activity estimates 30,000 tons
per vear of such waste is available throughout the country. Processing
is planned to be done at Port-au-Prince. Data supporting this tonnage
of waste 1s believed unreliable and a data review of the matter is indi-
cated. Production of 50,000 tons per year of this type of briquette
would, however, require fairly complex production machinery. 1f the
retall prices did not greatly exceed that of Port-au-Prince, namely
$0.40 per pound; the process could be viable.

Discussion of the utilization of plant residue briquettes indicated
that l1{ttle consumer application or acceptability testing had been
conducted. Caloric tests have been made in a special burner, with
“full" combustion lasting about 25 minutes. Considering the reported
valoric value of these briquettes, they could be effective in brazier
¢ovking though further responsible testing s required,

Apart frym factory production of such briquettes, they could
posslbly be hand made {n remote areas by using available waste, simple
presses, and starch binder. Both rice and coffee hulls with somewhat
higher caloric value could be used for such briquetting.

Pyrolitic Conversion of_ﬂ&E}culggzgl_Wastgﬁ_ﬁggingﬁe) to Alternate
Fuels

Sign{ficant technology now exists to convert a wide varfety of
agricultural wastes into char, oil and gus. The delivery of high.
yualify fuel from feed products of bagasse, rice and coffee hulls,
vet iver, sawdust and chips, palm and banana stems and husks, etce,
could provide valuable charcoal substitute fucls. The main product
of pyrolysis, char, may be efficiently burned as a boiler fuel or
i3 briquettes for domest {c consumption.: The pjrolytic oil may be
burned commercially as a bunker "C" equivalent or domestically in
modified lamps or ranges as a kerosene substitute. Practical“one ton
a day pyrolytic plant designs may be economical and suggest potential
locations at a number of waste producing centers. Adequate wastes
availability need however to be proven. (See Figure 9)
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Lignite

Lignite deposite have been identified {n Maissade and ar
investigated for explo

e being
itation as a source of fyel,
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NIND POWER AND PUMPS

I. WINDMILL PUMPS - (The Required Techniques of Well Prilling are
Appropriate to this Section)

POTABLE WATER

Water from uncontaminated or purified water sources 1s often suscept-
ible to contamination between source and consumption. - Mechanical trans-
fer through a closed hydraulic system from source to consumption pro -
vides an optimum of sanitary integrity, e.g., a spring capped in cement
and led through piping to the outlet serving the consumer - presents
less possibility of contamination than a spring flowing into It natural
basin from which water is dipped and transported by the consumer,.

Lacking the natural flow of a spring, a well must be pumped or
bucketed to the consumer. Bucket lifts, even of improved design, are
still susceptible to a contamination at the well opening. Most pump
systems can be constructed to afford sanitary integrity from source
to consumer outlet.

A windmill powered pump can provide water from a well or cistern to
a remote outlet in a sanitarily sealed system. The water is delivered
to the consumer with mindmum traffic and, thus, possible contamination
At the source. 1In cases where wind 1is intermittent, an intermediate
reservoir may be required for continuous supply, possibly with alternate
feed from a hand or motor-operated pump. An intermediate reservoir
may nlso be required if chemical treatment or filtration of the water
fs required. (See Fig. 10)

Windmill pump technology is well established (American farm-types:
Dempster, Baker, Aermotor, etc.) and usually drive through a standing
spout-and-handle pylon, which can also be hand operated. A large
cholce of wind capabilities and pump capacities is available.

The Savonius rotor (two 55-gallon drum halves in an overlapped
"S" rotating about a vertical axis: is an intermediate anemometer.
Though less wind efficient than hcrizontal axis roters, this arrange-
ment is iniwrently susceptible to winds from any direction. Rugged
dnd practically maintenance frce, the S-rotor is particularly adapt-
able to low (0-25 feet) lifts and can directly drive an Archimedian
screw or be geared or linked to other type pumps.

Irrigation and Utility Water

The same equipment is usable for irrigation as for potable water
though less attention and structure need be devoted to sanftary consi-
deratfons. (Generally the volume requirements are greater and €ull-
time unattended operation is usually desired.
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In low 1ift operations the Savonius rotor is particularly suited
to constant, unattended operation. It can drive a variety of pumps,
including bucket chains and wheel lifcers.

In cases of extreme aridity, 1t ie useful to note some published
pumping capacities of the Aermotor (standard Prarie type) windmill.
With a 15-mph wind, 16-foot rotor and 1 3/4 inch cylinder, 150 gallons
per hour at 1,000 foot lift are delivered. With a 15-mph wind, 6-foot
rotor, and Jive inch cylinder, 900 gallons per hour at 17 foot lift are
delivered,

With appropriate installation and wind conditions, a windmill pump
can serve both potable and irrigation water needs.

Various sail-type windmills are proven for low to moderate 11fe
operation (such as the "Polomo" mill developed in Ethiopia). These
are more efficient than the S-rotor but require constant surveillance.
and nightly retrieval of the sails, and reefing of the sails during
high winds.

Hydraulic Rams

Hydraulic ram technology is applicable in lifting grom streams,
diversion dams, etc. Hand pumps (Battelle type, Chinese Chain Piston,
TRRT Diaphgram, etc.) can be used in small irrigation plot or other
marginal situations. (See Fig. 11)

Windmill Electric Chargers

For the prupose of utilization in remote areas, the relative}y low
powered, (200-1000 watts) windmill/automobile generator battery
charger may find selected application in rural Hait{. Their applica-
tion is low voltage (6-12 V) source for lighting in dispensaries,
communal buildings and emergency areas. They may also Serve as power
for radio Communications, charging vehicular batteries, and operating
small. dispensary refrigerators, pumps and appliances.

Wind conditions in Hait{ are not well assessed but appear to
of fer considerable periods of operation time in select areas, particu-~
larly {n the coastal settlements, Larger, high capacity wind-electric
gencerators, to which several references are made in this section's
bibliography, could be gilven future consideration based on experience
and wind data obtained during the establishment of smaller installa-
tiony.

For purposes of comparison, an installation of vind power devices
is In successful operation at Mole St. Nicolas. Situated on top of
A 15-teot high cistern, one 4-foor windmill with fiberglass blades
Hifts water approximately 30 feet to storage drums and an overflow
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tank and provides the compound's drinking and irrigation water. Mount -
ed beside this, with some seven years' service, is a U.S. patent (1930)
"Wincharger” providing 200 watts to two parallel 12-volt truck batteries
which give the building it serves all fts indoor and outdoor light as
well as supplying power to a refrigerator and a televisfon set. A
second "Wincharger" of the same capacity has recently been installed

on the same structure to provide additional power for a nearby Mission
hospital. (See photos).

The "Wincharger” type device with two, three, or four blades of 4 -
5 feet diameter with output of 200 - 1000 watts, is appropriate for
the applications described above. It requires pylon mounting. Two
or three parallel batteries are recommended, or more if considerable
windless periods ave anticipated, or if heavy intermittent power demands
may he made.

Upon installation, some operator competence and training are requir-
ed for "Wincharger" operations. The windmill eclectric charger must
be "hraked" ov feathered to avoid destruction in heavy winds., The
hatterfes must be regularly tested and serviced for charge and condi-
tion of the electrolyte. The electrical system to all outlets 1s
usually 12 V DC and may be treated as standard automotive circuitry.
The complexity and expense of "Winchargers" makes it a highly selecct-
fve technology for application in rural Haiti. (See Figure 12).
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HAND_TOOLS PRODICTION

A prbject workshop with practical field application in remote
locations may undertake the following activities:

l. Forge activities to include the production and repair of
traditional tool and implements, {.e., hoes, rakes, shovels, picks,
machetes, harrows, small plows, etc. (See Figure 14)

2. Fabrication of solar energy components such as water heaters,
reflector ovens, parabolic reflcctors, etc.

3. Fabrication of water handling components such as pumps, wind-
mills, windmill towers, hydraulic rams, etc.

4. Fabrication of methane generator elements.
5. Development of prototype wind electric systems locally produéé-

able from available components.

Sce Figure 13 for suggested layout of shop.
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Project and Legislative Background

Project Background

Haiti, with a population of about 4.6 million has some 3.5 million
rural inhabitants. Haiti'economy is almost wholly agvicultural,
iabor intensiwve, technically primitive, and dominated by very small
subsistance farms. Land holdings tend to be under 2 hectares. ‘The
average population density of 420 persons per squarc mile makes Haiti
one of the world's most densley populated nations. The birth rate
(36 per 1,000) and death rate (36 per 1,000) are both considerably
higher than other countries in the Western Hemisphere. The national
average per capita income is $179 with identifies Haiti as one of the
least developed countries in the world. However, the average annual
income of the rural population is even less -- perhars $80 per annum.
For the small farmer income is estimated as $40-50/verson.

There are an estimated 500,000 firm units in Haiti located on a total
agricultural land areca of about 1.6 million hkectares, of which only

about 870,000 hectares are cultivable. Of this total, 500,000 hectares

Are mountainous and suitable principally for production of tree crops

such as coffee, mangos and plantain, or for grazing of small livestock,
mainly goats. While some large-scale farming occurs in sugar and sisal
production, land distribution is fairly even and only 25% of the farm

units are estimated to have more than four hectarés. ' The total land
availability is so limited, however, that the remaining 75% of the farm
units have only about 1.1 hectares each, and not all of that is® cultivahle..

Further fractionalization results from the system of multiple holdings.
Individual farmers will rent, sharecrop and own different plota at the same
time. Land tenure is uncertain. While in the 1950 census 808 of the
farmers said they were land owners, registered titles are reported to
cover less than 50% of the agricultural land area.

Population pressures and low income levels inevitably affect the Haitian
farmer's use of the land. The land of rural Haiti has suffered, poor
cultivation practices leading, in wide areas, to moderate to severe arable
land deterioration which has been further advanced in some areas by recur-
ring drought. Soil exhaustion, erosion, poor planting practices,

and stripping of tree cover has created severe ccological damage.

Repeated slosh and agriculture for food crops has exhausted much of the soil.
Farmer's economies generally do not permit him te 1lit the land lie follow
for even a season, or to replace lost nutrients bv fortilizer application.
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Although subject to local variation, the country is gencrally well
watered in two distinct rainy seasons. However due to extensive
doforestation of the mountains, most of the water is lost through
rapid run-off causing sever erosion.

A8 a result, erosion is uncontrolled, reducing still further the
effective agricultural land area in the mountainous regions. The
erosion also reduces the productivity of the plains areas because
of the floods and deposits of silt and stones which are its by-
product. Thus, Haiti isg faced with two simultaneous, critical
problems: to increase agricultural production, and oritec and res-
tore its land resources.

The use of tools on small farms 1s limited almost entirely to the

hoe and the machete. Purchased inputs are rarely used, except under
gpecial programs of limited scope. Use of improved seeds and plan-

ting stocks is very limited because of a lack of research, a lack

of access to agricultural eredit, and lack of government and private
sector effort to produce or make available sceds of improved varieties

on a wide scale.  (With approval of an FY 1978 Agricultural Development
support 1T project, the research and dissemination of improved methods
and inputs should increase appreciably). Planting stock of important

tree crops is produced but on a grossly inadequate scale. Pesticides;

are little used other than for cotton. Fertilizer use is largely limited
to a several hundied tons each on rice, sugarcane, crffee, cotton and
vegetables.  MNxisting irrigation svatems seorve only some 70,000 hoctares
but at lcast halt of these systems are not pronerly naintained or utilized
due to past hurricane damage, lack of maintenance and improper management,

Reyond the relatively urban centers of Port~au-Prince, Cap-RHaitien, and

a few small coastal communities, electric power, telenhones and piped
wate: are generally absent. Rural areas inaccessable because of bad
roads and health facilities and schools are almost non cxistent. Rural
industry is sadly lacking except for limited production handicrafts in

a few areas.  The primary source of off-farm income is restricted to pro-
duction of charcnal. Illiteracy is 90% and rural Haitians who suffer

discase, high infant and child morbidity, malnutrition and extreme material
want,

Although urban communities receive the major portion of Haiti's resources

and the major rural sectors continue to be denied basic services such as
primary education and medical treatment, a more positive approach is

being taken to resolve some of these inequities. Since the current

Prosident Jean-Claude Duvalier, came to power in 1971 there has been in-
creasing GOH recognition of the importance of the rural areas to the national
economy, and the GOH is devoting an increasing amount of its resources in
support of yural development proqrams, indiecated in the National S5 Year
Development Plan.


http:coast.il

-3~ ‘ Annex C
Exhibit 1

In addition, the GOH has recoynized that the benefits of development
programs will only be felt over a long period of time, given the seve-
rity and complexity of existing constraints. 1In order to provide the
rural poor with more immediate improvements in the quality of life, the
GOH has requested AID and other donor assistance to establish iriterim
programs for the research and application of apprepriate technologies.

It is proposed to grant to the Government of Haiti the: sum of
$332.000 a three-year project to be called Appropriate Technology.
These funds are to bc obligated on an incremental basis begining with
the first obligation in Fiscal Year 1978; and are contingent upon
Congressional notification (Section IT -B-1). AID funds will provide
technical assistance, equipment and materials, vehicles and some
training. This project is to assist the Office of Science and Techno-
logy within CUMADEP to carry out a series of feasibility and develop-
ment activitics to test technological innovations which are deemed

to have potential for producing a near-term benefit incidence for the
rural poor adopting such technologies, and for being acceptable to a
reésonably wide segment of the rural population.

CONADEP/OST will arrange for dissemination and explore ways and means
of digseminating the tected devices to the rural. areas through pro-
qrams and projects of various government of Haiti entities, other
donors, PVO's and possibly private organizations.

This project Yas lwen found to be technically, financially. and socially
sound.  The project is consistent with AID's strateqy as described in
Haiti's most recent Development Assistance Program (approved June 1977)
for assisting Haiti's rural poor, and with the National S5-Year
Development Plan currently in effect for Haiti.
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Legislative Background

A.T.D.'s working Section 107 nf the Foreian Assistance Act autho-
rizes AID to support an expanded and coordinated effort to promote
the development and dissemination of technologies appropriate for
developing countries. Some of the gencral concepts of appropriate
technology as a development tool were introduced during Congressio-
nal Hearings held by Senator Long in April, 1977. First, although
there is a large variety of relatively advanced agricultural and
food processing techniques available which are inappropriate to
LDC's, there also are many technologies that can usefully be adapted
to developing countries. Second there is a need to determine the
right level and mix of technologies for any given country (or loca-
tion in a country). Third, ways are needed to lower costs of such
innovations, make them broadly acceptable, and develop methods for
insuring wide dissemination to benefit the most needy. The hearings
algo touched on the importance of energy substitution and conser-
vation to developing countries, as well as the necd to provide low
cost fuel and energy to the world's poor. It was the consensus of
the participants that foreign aid planners should treat development
of energy, employment and agriculture as a comprehensive process;
and that pilot projects should be designed to help the pecople of less
developed countries develop self reliance at the home and small

form levels through self-help and small business~type enterprises.

ISAID/Haiti is submitting this FP. In response to the new initiatives
set forth in Section 107 of the FAA, the nropnosed Haiti Appropriate
Technology Project, is the first of its kind in th~ LA region and may
Scrve as a model for similar nrcjects by other Miecsions.

This project was firs propesed (PID) in cable Part-au-Prince 2187
dated 8-13-76 as pilot Project called Intermodyato Technology., It

was listed as such in the 1973 Conqressioral Yresantation for a

total funding of $485,000. A Froject Review Paper wae not prepared

as the project was less than $500,000. Durina the July lst, 1977
AID/W review of USAID.Haiti's AE5, it was decided to merge the pro-
posed FY 1979 “Simple Technology” project ($701,009) with the"Intex-
mediate Technology” pProject to accelerate transferral of all available
technologies to the rural poor. The consultants, experience Inc.
arrived in Haiti on May 30, 1977 to help collect data for the PP and
43 a result of the July 2nd 1977, ABS review, revised their report

to merge the Simple and Intermediate Technology project.

Several concepts of the Simple Technology project involved the selec~
tion of 10-15 prototypes, such as water storage devices, simple pumping
devices and low cost windmills, which would be pilot tested by village
inhabitants for replication on a greater scale in the form of cottage
industries. It was envisioned that community councils and GOHW enti-
ties would become the catalytic agent. for testing and replication
offorts. The Intermediate Technoloqgy project was similar to the ST
project in selecting low cost technologies to be site adapted rather
than pilot tested and considered actual "tasks" to be developed, site
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tested and adapted, using U.S. consultants having detailed techni-
cal knowledge of the technologies selected. The merging of the
S.T. and I.T. project combined essential comnonents of both pro-

Jects snd was then called Appropriate Technology for a total funding
of $1.678,000.

A Congressional notification will be needed because of the increase
in proposed funding which differ; from the 1978 CF amount.
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DETAILED EQUIPMENT LIST

Cost

1 4-W.Dr. (Type Chev. Blazer); 2 DR; Manual
Transmission A/C; Equipped 4 (plus 2
spares) steel belt mud tread tires and
wheels plus 6 replacement S.B.M.T. tires;
front mounted electric winch (2,500 1lbs.
300 ft.); shortwave radio X-mir/rec
compatible with HACHO channels; 9,000

1 4-W.Dr. (Type GM 1/2 ton pickup); Manual
Transmission A/C; equipped 4 (plus 2
spares) steel belt mud tread tires and
whecls plus 6 replacement S.B.M.T. tires;
front mounted electric winch (2,500 1us.
300 ft.); shortwave radio ¥-mtr/rec
compatible with HACHO channels; mounted
over-cab removable camper able to sleep
3-4 (Truck and equipment - $9,000;
Camper - $3,000) 12,000

2 4-W.Dr. (Type Chev. Blazer); 2 DR; Manual
Transmission A/C; equipped 4 (plus 2
spares) steel belt mud tread tires and
wheels plus 6 replacement S.B.M.T. tires; 14,000

NUTk: The above vehicles shall have compatible
wheel and tire sizes.

t Heavy Duty Replacement 12 V Batteries 360

v
Total 35,1360

General Field Workshop:

-Casoline-Flectric Generator Equipment 1,509
-Air compressors, wood and metal lathes,

electroweld equipment, drills and

press~-stands, vices, chain saw, rort-

able water pumps, field tools, hand tools,
miscellaneous shop equipment __. 6,000

Total 7,500



Field Workshop Offices:

~Short-wave radio X-mtr/recejiver
compatible with HACHO channels

~Office furniture, typewriter, water cooler,

refrigerator, 4 air conditioners;
miscellaneous

Total

Field Support Equipment:

Arid

Salt

-Camp stoves, camp coolers, pressure cooker

2 - 4 man capacity floored nylon tents,
4 sleeping bags, etc.

Total

Lands Crop Development :

~Project materijals; cement, metal and ot her
structure, pumps, plastic sheet, glass, cte.

Total

Water Fishing_(Small Craft) .

~General equipment (Small Craft), ship
building and/or acquisitionvmaterial
including motors, sails, and running
tackle, nets, equipment for off~shore
survey, etc.

~Locally-built refrigeration unit on base
of used truck acquired locally

Total

ANNEX D

Cost
§ _uUs @ GOH

500

3,000

500 3,000
1,200

4,000 1,500

8,000 10,000

5,000

8,000 15,000



Cost
$ US @ GO
Fish Ponds ISunll Scale):
-Miscellaneous operating materials,
cement, pipe, pumps ___
Total 500 1,000
Food and Seed Storage:
-Project material, metal sheet, plastic
structural members, hardware )
Total 1,000 1,000
Solar Cooker and Water Heaters:
~-Reflectors, reflector material, sheet
metal, piping, structural materials,
cement, etc.
Total 2,400 1,000
Solar_Desalinization:
-Project materials: cement, plastics,
piping, structural material, glass,
cement, pumps .
Total 750 750
Methane Generator:
-Project matcerials: cement, formed metal,
structural material, pipe, tuking,
qus nandling equipment
Total 2,000 1,500

-No specific equipment estimates availakle

Total 6,000



Water Delivery (Pumps and Windmills):

~U.S5. prairie-type windmills, towers,
pumps and cylinders, hardware, piping,
Cement, structural materials , hydraulic
ram components, etc.

Total

Artisan Income Generation:

~Project materials: cruft suppcrt
equipment and supplies

Total
Hand Tools:

~Forge, blower, anvil, forming tools,
metal and wood for prototype tools

Total

Equipment-Site Testing and Adaptation:

Total

ﬂateziglg:
Total
GRAND TOTAL

ANNEX D
Cosnt

$ Us g GOH
2,700 2,000
1,000 500
3,000 500

19,450

60,000 60,000

$94,550
p=r—— . ]

890,250
e ————
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PRIVATE VOLUNTARY ORGANIZATIONS (PVO) OPERATING IN Hh!fl

Dissemination of technologies developed will be largely carried
out by PVO organizations operating in rural Haiti.

The Association of Non-Governmental Organizations in Haiti (ANGOM)
2ne Aasoclation of No ernme g n_nait: (ANGOH)

wag {ormed in January 1977 at Port-au-Prince with participation as
follows:

Full Members:

1. CARE Foundation

2. CRS - Catholic Relief Service

1. CWS - Church World Service

4. COHAN - Comité de Coor-dination Haitiano-Néerlandaisc
5. CUNA - Credit Union National Association

6. Food for the Hungry

7. Foster Parents Plan

1, Grant Foundation

9. Intervamrerican Foundation

10, Heiffer Project International
11, Mennonite Central Committee

Associate Members:

1. OXFAM - UK

2. OXFAM - Canada

3.  Family Planning International Assistance
q, Pathfinder Fund

Observers:

1. Representatives of Haitian Government

2. UN System (UNDP, WFP, FAO, WHO, UNFPA, UNESCO, UNICEF,
World Bank, etc.)

3. Inter-American Syatem (OAS, IICA, 1IDB, etc.)

4. France (Fonds d‘'Aide e* de Coopération)

. Canada (CIDA)

h, Faderal Republic of Gertiany

7. USAID
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The Council of Evangelicnl Churches in Haiti (CEEH) includes the
following foreign donor organizations working in particular areas of
rural Hait{,

1. Missionary Church Association (Plateau Central)
2, Hait{ Baptist Convention (North)
3. Projact Help (Artibonite)
4, Pentecostal Church of God (Nation-wide)
5. OMS International (North and West)
G. Free Methodist Church (Port-au-Prince)
7. Church of the Nazarene (Nation-wide)
8. Absemblics of God (Nation-wide)
9. Conservative Baptist Haiti Mission (Nation-wide)
10. Unevangelized Field Mission (UFM) - Missior des Eglises
Baptistes d'Haiti (Port-au-Prince, Artihouite, Northwest)
11, West Indies Mission (WIM) - Mission des  Eglises Baptistes
du Sud-Haiti (SUD)
12. American Wesleyan Church (Petit Goave, La fionave)

At present, many of the abcve members of CEEH rcceive assistance
in their relief and development work from a number Gf different service
organizations:

MAP International

TEAR Fund (UK)

Compassion International (US/Canada)

World Vision (US/Canadsa)

Christian Relief World Relief Committee

World Relief Commission of the National Association of
Evangeliticals (US)

7. World Concern

-

VD Wty
P . e

Catholic Groups: The extent to which Catholic groups are coordi-
nating their development activities is not clear. It is understood
that CARITAS is assisting.the Bishop of Cap Haitian in the coordination
and promotion of development activities undertaken by Catholic organi-
zations in the North. However, it is not essential for any potential
PVO participant in this project (or in later dissemination efforts) to
belony to a coordinating group. . The primary Catholic-affiliated
service and/or development organizations which appear to be good
candidates for cooperation with the GOH in implementing this project are:

Clercs de Saints Viateurs (Port-au-Prince, North, Gonaives)
Montfortains (North-west)

Scheut Fathers (Plateau Central)

Oblate Fathers (North-cast, South-west)

. Holy Cross Fathers (Noith)

WD Wt
e o e o
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6. Salesian Fathers (Port-au-Prince, North)
7. Brothers of Christian Instruction (Nation-wide)
8. Brothers of the Sacred Heart (Port—au-Prince, Nor th)
9. Prftres de St. Jacques (South)

To these should be added the many orders of Catholic Sisters which
work in close collaboration with the above groups, as well as Catholic
Service organizations:

Association Medicale Internationale (AMI) - canada

Catholic Medical Mission Board (CMMB)

Catholic Relief Service (CRS)

Organiasation Catholique de Dévelopment et Paix (OCDP) - Canada
Misereor (rRrg)

. Office Centrale Catholique pour 1'Aide au Dévelopment (FRG)
Secours Ccatholique Francgais

~N WV LW A
. . .



ANBEX I

STATE OF THE ARTS

Preliminary research was conducted prior to selection of proto-
types basad on the level of knowledae/experience of these technologies
inidially leadiny to their selection as the best among others suited
for solving problems of the local Haitian environments.

A. Watex Related Technologies

The completed prototypes will be expected to increase potable
watér access as well as access for irrigation and general utility.

1. Prototypes will include water pumps, windmills and water rams.
These devices arc being used in LDC's the world over. Water pumps and
rams are currently being used ir Haiti for irrigation systems and for
some villages (assisted by PVO's) tor water supply.

Installation and experience with these devices in Haiti shows
the rural villages are cager to accept and have requested assistance
for these technologies.

2 Solar desalinization to obtain fresh watcer is a hichly tech-
nical process not yet adapted tc IDC's and is still experimental.
Haiti's prototype will be develcped without motors, metal structures or
metal trays, with the aim of permitting duplicates ¢f the cquipment to
be hand-built. 1n view of the relatively high initial investment, even
for a hand-built vrototype, dissemination will probably have to occur
through GOH and/or other donor projects.

3. Watcr lifting from a stream bed to a village sand filter may
be "haest” accomplished by a "simple" motorized pump. The cost, however
of such pumps must be considered for use at hundreds of sites as well
a5 with the need for motorized pumping. Such pumps may simply not bhe
practical given the high implementation cost and the very high contin-
uing operation costs as well as demanding maintenance requirements.

The selection of such technology would likely be premature. The bene-
fits of water 1lift and filtration may be gained, however, with reason-
able dependability, by the use of simple very low cost hydraulic rams,
or by wind or hand-power pumps using p pe (even hollowed bamboo) feed-
ing stone and sand filters. The benefits gained by these techniques

in rural Haiti are likely to be optimum for existing conditions. More
sophisticated water access solutions would have to await the develop-
ment of conditions that could support both the operations and ongoing
sty of more complex technology. The basic problem is one of upkeep
amd maintenance and spare parts, as exper.ence shows that once the equip-
ment {6 installed, preventive maintenance is neglected unless members of
the P'VO or donating organization are on site to continually provide
astintance.
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Resolving these problems will be part of the teaching pro-
cess by OST consultants when site adapting these prototypes. This will
also be a major concern for all prototype development and especially
during the country-wide dissemination stage for- Appropriate Technology
I1, the follow-on project.

B. Nutrition Technologies

The completed prototypes will have been designed to increase food
production, create access to a wider range of nutrition food stuffs, and/
or extend the effective perxod of time nutrition food stuffs are avail-

able to rural adopters.

,1. Arid lands technology is highly experimentual and involves a
somewhat higher initial cost factor (for materials) than other technol-
ogircs being tested under this project. With research it is anticipated
that a low cost system for the Northwest car be developed.  The technol-
ogy has been successfully tested at the "niversity o Arizona and the
University of Sonora, Mexico, using plastic arcenhousas,  Site ada;t--
ation will focus cn lowering the costs of thi: techialors. At present,
however, it is likely that the techirivque will b toind were suitable
for incorporatinn 1nto futnure Gl watershed coveUsip ot proiects wnere
financial assistance o1 cnstal ot von wae e oavadn e

. Small crafts teshnalooy as ocvrrent by e s need o omea oo
cow tries of Afrr oo and b been gy e oot Sha e pane
Victnam, Puerto Fico ard the Domiracan bepar 'y 00 T qaar L re o b

g the capability of Fichiomg velloon = te e ¢ b s G beeog
mere self-sulfictont. The pabtary foous unger thr cress 0 will be -
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1. Seed and food storage has heen practiced for years by ccunt-
riee such as India and in hfrica. Various proven storage materials,
such s glass, pottery, ceramic jJars and plistic containers, will be
1ost arched for practicnl'dwpleJhili(y i Hatty, The Mennonites in
Hai' i have fuund cement s')or workable as storage facilities. There-
fore, this possibility wiil zlen be cxplored for wide disseminaticn.
Gome existing forms of storage ases-in Haiti'e vurel arcas will also bhe
exuriined Lo identify rossible §iow-cost, casy ' make improvements, Re-
tatively little doffionlty dn coatacipated in joo suadine cera' residents
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to adopt new storage technologies or methods. The key will be ‘to find
methcds and materials that are available locally at relatively low cost.

Energy Technologies

The completed prototypes will reduce dependence upon wood as the
jrimary fuel source with the aim of preventing further depletion of
natural resources. These prototypes will also be developed as potent-
ial alternate income sources to replace charcoal-making as a means of
livel ihood. Y

1. Solar cookers - solar heaters. The hniversity of Florida
investigated the possible use of solar cookers in Haiti using inexpen-
sive materials. India, Africa and Asia are currentlyv uring such devices
suceessfully,  The device 15 also in operation in the RBahamas. Solar
cookers tend to reguire a certain mechanical skill: therefere, nite
adaptation will focus particularly on simplifying means of utilization,
as well as on wavs and means of lowering the cost of purchase and/or
manufacture.

2. Methane generators are currently in operation in India, Paki-
stan, Nigeria, and the Philippines. This project will concentrate on
adaptation of this technoloay tc the village bakery (the mnst efficient
use o far found fer the methane generator) and on other uses for which
a4 combustion source is required.

3. Alternative fuels have been developed in Ghana, Indonesia and
Haiti using respectively pyrolysis, combustible brickets and lignite.
A new experiment currently being conducted by a PVO in Haiti is process-
ing agricultural wastes into charcoal made from sawdust and sugarcane
bagasse. This project will pursue this, as well as the possibility of
mixing agricultural wastes with lignite to form longer burning briqu-
ettes., The UN is exploring the possibility of using lignite as an al-
ternate energy source in Haiti.

. Income Generation Technhologies

Certain complited prototypes will be aimed specifically at creating
oft-farm income alternatives (such as small fishing development, alter-
niate energy sources, artisan industries and cash crop production). The
protetypes will aluo make miximum use of local resourcec and local agri-
cultural production in order to jenerate incrome increascs among the rural
poor beyond the qroups of adopters themsclves.

1. Artisan industric. arc being dcvelnped by HACRO, PVO's and the
United Nations irn specific mreas of Haiti.  The petenticl is considered
yreat for developing cratts ceptors for wide dissemination in Haiti as a
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wource of income from tourists and exports. A major consideration
under this project will be identifying appropriate re¢liable markoting
channels and mechanisms to insure maximum return to the small artisan.

Hand tool production projects are currently being conducted
by the Mennonites (PVO) in Haiti with considerable success. The United.
Nations has conducted a feasibility study on production of low cost
tools and has established a workshop in the Les Cayes area to train
technicians in the techniques of hlacksmithing and forging. AID also
has a succesdsful project in Ruanda where a farm implement forge and
blacksmith school has Leen established for low cost production of farm
implements.,





