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PART I. - SUMMARY AND RECOMMENDATIONS

A. Recommendations

The USAID/Panama reconmends authorization of a loan of six million
doilars and a grant of one million five hundred thousand dollars to the
Government of Panama (GOP) to establish a technology transfer system in
the province of Chiriqui. Both the Loan and Grant will be tully funded in
FY 1982. Loan terms include a 10-year drace period, l0-year repayment
schedule, and an interest rate of 2% during the grace period and 3%
thereafter on the outstanaing disbursed balance. The project is to be
fully disbursed witnin 81 months from the date the conditions precedent to
first disbursement have been satisfied.

The Borrower will be the Government of Panama. Project coordination
will pe carried out by tne Ministry of Agricultural Development (MIDA) and
project activities implemented by personnel trom MIDA Region 1 (Chiriqui)
and the Panamanian Institute for Applied Agricultural Research (IDIAP).
Signatories for the GOP will be the Ministers of Finance and Treasury,
Planning and Economic Policy, and Agricultural Development.

B. Project Summary

This project is the first phase of a planned three part program to
establish a national agricultural technology transter system in Panama and
is aimed at providing small and medium farm operators in Chiriqui Province
with a continuous flow of adapted agricultural technologies and improved
practices. Later phases will expand tne geographic coverage and create the
necessary institutional infrastructure for a national system.

Panamanian agriculture remains underdeveloped, with some of the Lowest
levels of technology and most lnapproprlate farm practices in Central
America. This condition reflects, in large measure, the failure ot the
institutions within tne sector to develop and provide agricultural
producers with a systematic flow of relevant information and tecnnical
support on new technologies, farm practices, and crop and marketlng
information which can significantly improve yields and raise farm income.

While several GOP agencies in Chiriqui Province corduct limited farmer
outreach programs, there is neither an organization nor an interinstitutio-
nal coordinating mechanism concerned primarily with and having (1) the
capability to deliver agricultural technological information and (2)
coordinate this transfer of technology with other tarm services to snall
and medium producers. Specitically, the Ministry ot Agricultural
Development (MIDA) through its Region 1 Office lacks the area-specific
technologies, the tralned personnel, the communications packages, the
logistical support system, and the coordinative mechanrisms necessary tor an
effective technology transfer system.

The sector goal is to increase Panama's tood proayction and employment
opportunities wnile conserving the natural resonrce base. The project
purpose is to establish an operational agtlcultural technology transter



system in the Province of Chiriqui capable of delivering new technologies
to 80% of small/meaium producers on a yearly basis by 198Y with an adoption
rate of 60%. The Project will finance training, technical assistance,
construction, equipment and materials and public/private sector
coordination with AID loan and grant funds and GOP counterpart funds, where
appropriate, in six component areas: (1) Human Resources Developient;

(2) Intrastructure Expansion and Remodeling; (3) Logistical Support;

(4) Information, Eaucation and Communication; (5) Institutional
Coordination; and (6) Evaluation/Phase 2 Design.

Total project funding is $13,840,000, of which $7,500,000 are AID funds
($6,000,000 Loan and $1,500,000 Grant) and $6,340,000 GOP counterpart.

C. Financial Summary

It is expected that AID loan and grant and GOP counterpart funds will
be allocated as tollows:

Sumary Financial Plan

(Us $000)
AID/DL  AILD/DG GOP TUTAL

1. Human Resource Development 2,383 1,450 606 4,439
2. Infrastructure 1,175 - 26 1,201
3. Info.,Educ. & Communication 167 25 757 949
4. Logistical Support 1,798 - 667 2,465
5. Institutional Coordination 258 25 - 283
6. Evaluations/Phase Z Design 219 - - 219
7. Operational salaries - - 4,284 4,284

Totals 6,000 1,500 6,340 15,840

The following is a summary of estimatzu costs for implementing the
planned activities based upon a seven-year project:

summary Project Costs

(US $000)
ELEMENTS USALD Gap TOTAL
DL DG
Training (176 persons/2,498 p/m) 2,377 1,415 - 3,792
Technical Assistance (45 p/m) 280 5 - 365
Intrastructure (1l buildings) 1,175 - 20 1,201
Equipment/Materials (incl. vehicles) 2,168 - 667 2,835
All Project Related Salaries - - 5,647 5,647

Project Total 6,000 1,500 6,340 13,840



D. Summary Problem Statement

Historically, Panama has done little to develop a body of adapted
technical krowledge leading to improved agricultural prodactivity. Even
when a skeletal extension system existed, its usefulness was limited by
lack of productive new technologies. Recently, this condition has begun to
change. With the creation ot IDIAP in 1975 , an accummulation of area-
specific technical information is beginning to be developed and will
accelerate in the next few years.r Intormation already available has
not been widely disseminated to producers, moreover, because ot an
inadequate tecnnology transfer system characterized by the following:

1) lack of a systematic approacnh towara providing improved
area-specitic technologies to private producers,
particularly small and medium size farm operators;

2) lack of trained technology transter field agents,
subject matter specialists and supervisory personnel;

3J) Lack of information, education and communication
materials adapted to local phvsical and socio-economic
conditions.

4) lack ot ain. organized logistic system to support field
personnei 1n reaching the producer;

5) lack of systematic geograpnlc coverage; and

b) insufficient coordination between public agricultural
insticutions at all levels,

E. Project Rationale

In order to systematically attack stagnant conditions in Panama's
agricultural sector, the country needs to estaplish an effective transfer
mechanism capable of providing a steady flow of appropriate technical
information ana assistance to the producers. This project emerges from the
basic premises that: (1) there is an available and growing stock of
information on improved varieties, better culturally acceptable practices
and modern husbandry tecnniques tnat could ve successtully applied by
Panamanian farmers; (2) this information is not being communicated on a
coordinated ana systematic basis to the small and medium producer; and (3)
by making this information available to producers, significant increases in
agricultural proauctivity and etficlency can be realized.

L}

1/ ‘'Throughcut this paper reference will be made to "improved technologies"
or "technology packages" resulting trom the rescarch efforts of IDIAP
and other institutions. These technologies encompass the full range ot
improved farming practices and crop innovations developed tor farm use.



As the first phase ot a nationwide technology transfer system, this
project will concentrate on the region with the highest potential for
immediate growth ir agricultural production and where multiplier effects
can be induced most rapidly. The later second phase will extend the
mechanism to addicional provinces as well as create the national line and
staft entities for administering and coordinating a national system.
Candidate provinces for Phase 2 are Coclé, Herrera, Los santos, and
Veraguas. These regions have future growth potential, but lack some
ingredients for quick increase in agricultural production, e.g. productive
new tecnnologies and necessary infrastructure. Provinces with low growth
potential owing to poor natural endowment and other constraining factors
will be included in Phase 3. Phases 2 and 3 could be consolidated undec
one project, depending on the interests of the GOP, positive results gained
from the first phase, the state of the Panamanian economy, and the fiscal
solvency of the public sector.

Chiriqui Province was selected by the GOP as the area focus of this
project because of its preeminent position as the country's most productive
agricultural region. Moreover, in addition to being Panama's "breadbasket"
(see Table 1 in Annex II.A), Chiriqui retains other positive factors in
favor of its selection:

1) Chiriqui farmers have shown themselves to be receptive to
adoption of new technologies as evidenced in the ongoing,
AID-tfinanced Agricultural Technology Development and Watershed
Management projects.

2) Feasible new agricultural technologies are currently
being developed and validated by IDIAP under a wide range of
agro-climatic corditions for all priority commodities in the
province.

3) All agri-support institutinns including credit,
marketing, and agricultural supplies are present in the province.

4) Chiriqui has an extensive and rapidly improving rural
access road network (in part financed by AID Loan 525-1-048).

5) A technology transfer model designed for Chiriqui must be
capable of operating under the broad range of climatic and
agronomic conditions, thus enhancing its replicability to other
regions.

F. Project Issues

Eignt major issues were identitied during the design process of the
project. These are described below (not in rank order) alorg with the
design and negotiation efforts to ameliorate or mitigate their negative
etfects on the project. Further details appear in the Detailed Project
Description and Project Implementation Arrangements sections.



1. Project Approach: Regional vs. National Focus

A key design issue to be faced was whether the project was to be a
regional or a nationwide effort in technology transter. Conflicting
signals were received from government officials who encouraged the
development of th.s project and at the same time supported other
technology transter model pilot projects elsewhere. Questions were
raised about the economic feasibility of a similar program in provinces
other than Chiriqui. The design team response was to design a phased,
from-the-ground-up program which would leaa to the development of an
integrated national technology transter system, and that, at the same
time, would create an operational and economically viable system in
Chiriqui capable ot standing alone should the government delay or
decide against expansion to other regions.

2. Relationship of Extension to Research

Numerous experts in agricultural development have pointed out the
need to link technology transter and research, especially at the local
level. Thus a continuing concern of the Project Design Team was the
relationship of the planned technology transfer mechanism to Panama's
on-gning agriculture research etforts. While current circumstances
precluded combining both efforts organizationally or administratively
within the same institution, considerable emphasis was placed on how
this could be accomplished operationally, particularly at the
tarm/tarmer level, to meet project purposes.

As a result, the project has been designed with important cross-
operational roles tfor MIDA and IDIAP., IDIAP specialists will be
chargea witn training the MIDA senior technology transter agents, who
ir, turn will train their local agency assistants. [IDIAP, through its
Technoloyy Transfer Directorate, will be responsible for developing all
technology transter materials, e.g. pamphlets, posters, radio programs,
and videotape presentations which will be used by MIDA local agency
personnel. Many of these will be developed at the Intormation,
Education and Communication (IE&) Center located in IDIAP's David
regional office. This center will also contain an agricultural
research and technology transter library and confercence room, fturther
contripbuting to contacts between IDIAP and MIDA personnel. It is
estimated that IDIAP's crop and livestock specialists will spend
roughly 60% of their time supporting local technology transter
personnel through (1) demonstration plots/tarms and (2) specitic
technical backstopping.

To formalize the integration of research and technoloyy transfer
under the project, a condition precedent. is included that, prior to its
receiving project tunds, IDIAP will (1) sign an agreement with MIDA
outlining the IDIAP role and resources committed in support ot
technoloyy transter in Chiriqui and (2) name a Project Coordinator who
will be respunsible for coordinating IDIAP technoloyy transter
activities with MIDA and the sSPA.



3. GQOP Financial Commitment

An important and on-going concern is the financial capacity of
the GOP to undertake the loan and provide the estimated $o.34 million
counterpart contribution required, taking into account Panama's debt-
service burden (estimated at 25%) and other anticipated tinancial
commitments both within and outside the agriculture sector.

Much of the counterpart proposed tor this project 1s 1n salaries ot
personnel already on the MIDA payroll. In the past, even ln the worst
of times, the government has shown that 1t 15 uawilling to make cuts 1in
employemt. Capital 1nvestments and operational expenses such as
travel, tuel and per aiem are where cuts have and do take place. The
project has been designed to require minumal new budgetary outlays, but
those planned, e.g. gasoline and per diem, are critical and cannot be
po-tponed or reduced without serious detriment to the project.

The Mission has noted a recent tirend tor the GUP to place mure
importance on the agricultural sector, particularly in the Province ot
Chiriqui. For example, the 1982 MIDA operational budget tor Chiriquil
showed an Increase in funds tor gasoline to $215,000 trom tne $39,000
allotted the previous year. The ATl project will require a minimum of
$60,000 per year in gasoline (atter the lst year). The Mission 1is
currently presenting this and other tinancial requirements to the
government. Lt 1s essentially o question ot political will as to
whether the GOP will make the required commitient anong other competilng
interests to this project. Recent events and pronouncements ol high
officials woula appear to polnt tavorably in this direction.

Because ot the critical importance ot gasoline 1n the operation of
a technoloyy transter system and the large nunber ol vehicles to tue
purchased, a condition precedent will require tnat the GOP provide
evidence ol budgetary support 1n thls area betore the bulk of the
vehicles are purcnased 1n year 2 ot the project (vehicles tor project
coordination, logistic support and tileld surveys would bt permitted
during the tirst year).

4. Project Personnel

The project design teom has presented the specitice system
requircnents tor all the tield level and support staft positions.
Review ol MIDA personnel resources in the reglon and elsewhere
demonstrates that the numbers and types ot personnel necessary are
avallable. The issue 1s whether the GOP will transter the personnel
from national programs, e.qg, Produccion Ayricola or Programi de Caté,
and from other reglons required tor the Chiriqul tecrnology transter
system. The transter ot personnel 15 often nothilng more than a paper
transter ol persons already at the same site, Here it will b more
problematical txcause ot MIDA'S centralized regional nature. Of the
current 331 MIDA Reqion 1 employees, tor example, 209 or 634 are
located 1n Davaid.







7. External Training

The Project contemplates sending 32 individuals for long-term
training in various technical disciplines. Previous experience with
GOP participant training, whereby returnees have been transterred to
other directorates, even other ministries, thus negating potential
Project benefits, was seen as a potential problem. The GOP requires
that participants, who have undergone external training, work for the
government for a time period equal to that of the training received.
The Project Review Committee, however, considered it essential that a
covenant be included in the Project Agreement in which the GOP would
agree "to make all reasonable efforts to assure that personnel trained
under the project will continue to serve in positions related to
technology transfer."

8. Project Implementation

How project activities would be organized, coordinated and admini-
stered was a concern of the project design team, the more so given MIDA
Region 1's lack of experience in implementing and administering a
technology transfer system. The Ministry made it very clear that any
system chosen should be an integral part of the regular Region 1
administrative system. The design team agreed with this guidance and
determined that no tormal restructuring, other than a formal decision
by the Region:i, Director under his current authorities on the location
and activilles of personnel and channels of command, would be necessary
at the local officz level. However, at the regional level, additional
responsibilities and duties would need be assumed by the existing MIDA
administrative structure.

For this reason, the design team has called for Project ana Deputy
Project Coordinators to be added to the regional office staft. Because
ot their important roles, appointinent of these persons will be made an
initial condition precedent for disbursement. An additional condition
precedent will require establishment of logistical, management and
accounting procedures and controls tor the Region 1 Office ot
Adniinistration for which technical assistance will be provided.

Because of the decentralized nature of technology transfer, it was
considered premature to set up a formal administrative structure at the
national level until the Phase 2. However, the presence of a senior
executive stalt member to the Minister, who would providing oversight,
coordination and support at the national level was considered equally
as lmportant as the new staff required at the regional level and will
thus be included in the same initial C.P. Duties of various project
personnel are outlined 1n the Section 5.8, Project Management and
Coordination.




G. Summary Findings

The Project Review Committee has reviewed all aspects of the proposed
Agricultural Technology Transter project and finds that it is financially,
socially, economically and technically sound, and consistent with the
development objectives of the GOP and those objectives set forth in
USAID/Panama's CDSS. It has further found that MIDA and IDIAP are
institutionally capable of administering the project in the coordinated

fashion discussed in the Project Paper.
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PART II. BACKGROUND

A. OQverview of the Agricultural Sector in Panama.

Agricultural production comprises 14% of gross national product,
provides employment for nearly one-third ot the labor force, and accounts
for 45% of the value of merchandise exports of the Republic of Panama.
The agricultural sector provides the basic raw materials for many of the
important industries of the Republic, and many of the nation's trade and
commercial operations depend on marketing ana processing farm products.
Food production is one of Panama's most important economic activities,
and makes use of natural resources that would otherwise be unexploited.

The net value of crop and livestock production in Panama in 1980 was
estimated at $194.2 million. This value output is produced on 153,670
farms. Most farmers are small and medium operators, although a small group
of large owners holds a high percentage of the total land in agriculture.
In 1970, 52% of the farmers held land under 5 hectares, with the total of
these holdings amounting to 4.3% of the land area. Forty percent of the
farmers operated farms between 5 and 50 hectares, and held 38.4% of the
land. At the other extreme, 8% of the farmers with holdings over 50
hectares held 57.3% of the area.

The amount of fertile, flat land suitable for mechanized agriculture or
intensive cattle husbandry is very limited in Panama. There is extremely
little Class I land, and Class II land comprises less than 3% of the total
surface area of the country. The hilly topography of many lands with the
better soils severely limits the selection of viable cropping systems.
Quality of land partially accounts for historical settlement patterns, land
use, indigenous cropping systems, and low productivity of land and labor.

The most important crops in Panama are sugarcane, bananas, rice, corn,
plantains, cassava, yams, beans, tomatoes, potatoes, and sorghum. Around
one-third of sugarcane is produced on state-owned farms, and much of that
grown on private tarms is by large producers. Bananas are produced
primarily for export, chiefly by large plantation owners. Rice, corn,
beans and cowpeas are produced predominantly by small and medium farmers.
Coffee is grown on large plantations, although several thousand small
farmers play an important role in total production.

During the first halt of the 1960s, the agricultural sector grew at an
annual rate of 6.7%. While all farm sectors grew during this period, an
increase in production of bananas for export was the main source of growth.
During the second five-year period, the rate of growth of agriculture
slowed to 4.0%. The growth rate of the farm sector averaged only 2.6% per
annum from 1970 to 1975; and 1l.1% from 1975 to 1980. Production of rice
and corn trended upwards in response to favorable prices during the
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1970-1975 period, but then declined in spite of continued upward trends in
price. Output of beans and cowpeas was stable, although prices of both
crops were increased more than twotfold during the 1970-1980 pericd.
Production of coffee rose 15% from 1971 to 1980, in response to favorable
world prices and as output from new intensive plantings was placed in
market channels. Output of sugarcane increased 133% from 1971 to 1977
owing to state involvement in production, establishment of new mills, and
favorable prices during a few years. Production of sugarcane began to
decline in 1978, when world prices fell and government farms began to incur
heavy losses. Livestock production, which increased 5.1%, was the primary
source for sectoral growth during this period. Overall crop production,
which accounts for three-fourths of the value output of agriculture,
declined 0.1% from 1975 to 1980. Downtrends in agricultural production
have decreased employment opportunities in rural areas, reduced per-capita
availability of food, placed upward pressures on food prices, increased
food imports, and lowered expcruis of farm products.

Causes for the decline in agricultural sector production between 1970
and 1980 are varied and complex. Price controls were placed on some of the
basic foods, while prices of material inputs were allowed to rise. MIDA
technical assistance efforts were diverted from the private producers to
Government sponsored and supported communities (asentamientos) which have
failed to contribute significantly to total farm output. Uncertainties
about government policies discouraged private investment in the
agricultural sector. Labor unrest, adverse weather conditions, and other
problems caused a reductiosn in exports of bananas. Quality of land
resources began to degrade owing to the growing scarcity of readily
assessible new land, and declining fertility of previously-cropped land due
to continuous heavy use and neglect ot £0il conservation measures.
Migratory susbsistence farming hias cumpounded soil problems by destroying
the forest and causing erosion in many areas. Over recent decades the
quality of agricultural land in Panama has been turther affected by tne
substantial increase in pasture/cattle raising and a decline ‘n crop land.

Yields of basic staples, including rice, corn, and beans are lower in
Panama than in other countries of Central America (rice yields in Honduras
excepted) . One reason for low yields is the critical lack of technical
information on what, how, and when to plant. To address the problem of low
technology in agriculture, the Government of Panama, in 1975, organized the
Institute for Applied Agricultural Research (IDIAP). In 1479, A D provided
$7 million to IDIAP for organizational strengthening and an expanded program
of on-farm, area-oriented research, especially in Chiriqui and Veraguas
Provinces. However, the evolving information on alternative technoloyies
and improved practices appropiate to specific geographic areas does not
effectively reach small and medium farmers owing to absense of a technology
transfer system. MIDA has been carrying out some of the functions needed
to transter technology, but with its principal tocus on state supported
agrarian settlements (asentamientos).




- 12 -

Despite sluggisn growth of the farm sector during the 1970-1980 decade,
agriculture still produces 90% of local consumption needs.t Agriculture
has further contributed to a positive balance of international trade on tne
basis of exports of sugar, bananas, coffee, and cocoa. Agricultural imports
account for only 7% of total imports. Fruits and vegetables (23%), cereal
products (12%), fatc and oils (14%), milk products (12%), and meat products
(12%) , are the principle food imports.

B. History of Extension Services in Panama

Agricultural extension education activities geared to reaching farmers
and ranchers have been conducted in Panama over the years in varying degrees
of scope, content and inter.sity. These activities began as far back as 1928
when the first major effort was made o train "agricultural agents".
Agricultural clubs and schools were sporsored in 1930 and model farms
established in 1931. With U.S. assistunce, agricultural developn:nt
offices, cattle breeding stations, and experimental and demonstration plots
were set up during World War II in an effort to increase domestic food
production. In 1948, the Agricultural Development Service was formally
created by the Ministry of Agriculture with guidance ftrom the University of
Arkansas. The purpose of the Agricultural Development Service was to
provide technical assistance and support to farmers through demonstration
activities, difftusion of new methods, and visits to farms. Little research
was conducted to support extension activities, and farm credit was not tied
to farming practices. In addition to Divisa in Veraguas, local offices
were established in the provinces of Chiriqui, Herrera, and Lcs santos.
Emphasis was placed on ~~ntrol of livestock diseases and technical
assistance. During this period U.S. extension specialists helped to
introduce agricultural methods that could be adapted t.; Panamanian
conditions.

The Agricltural Development Service operated out of the National
Institute o Agriculture (INA) up to the end of 1952, when, by law, it
was placed under the Ministry of Agriculture. Efforts of the Ministry were
then focused on agrarian reform, farm credit, marketing of agricultural
commodities, research, and extension education. The latter identified
extension work as a primary responsibility of the Ministry. Offices were
organized at the national, regional, and local levels. Extension education
was carried out through local offices located in 35 towns and hamlets,
includirg an office in the territory of San Blas. In-service training was
given to extension workers, who were required to prepare annual work plans,
and to report on work accomplished at the end of each month. Extension
agents were located in the areas where they worked. Activities involved
the farmer, housewite, and rural youth.

1/ Preliminary indications suggest that overall agriculture sector output
for 1982 may be far below levels anticipated, thus reducing the
percentage available for local consumption and raising both imports and
prices tor many agricultural commodities correspondingly.
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In addition to the Agricultural Development Service, institutions such
as the Commission of Agrarian Reform (CRA), the Institute of Agricultaral
Development (IFA), and the Institute of Economic Development (IFE) also
provided technical assistance to farmers as part of activities involving
credit, development of farmer organizations, and land settlement. The
Service was disbanded in 1971-72 by the Revolutionary Government as it did
not fit into the new Government's strategy for the rural sector. The
Ministry of Agricultural Development (MIDA), which was founded in early
1973, has been carrying out some of the functions of an extension service
through its Regional Directorates. However, as mentioned earlier, MIDA has
directed most of its attention and resources since the mid-1970s to the
asentamientos.

Over the years, several other GOP institutions have become involved in
technology transfer in a limited and uncoordinated manner, including IDIAP,
and the Agricultural Development Bank (BDA). Near the end of 1979, IDIAP
reoriented its research to an area focused production systems methodology
with emphasis on the generation of appropriate technologies for small and
medium producers through applied research conducted on farms in key
geographic areas. IDIAP also has developed a limited capability to
disseminate validated technologies to farms in the areas where research is
being conducted. Despite these efforts, however, there is little linkage
or coordination among the extension activities of IDIAP, BDA and MIDA's
Regional Directorates, each of which provides agricultural services
independent of the other, according to its own perception of farmer needs
and its own institutional requirements.

C. Current GOP Agricultural Priorities

Policies and priorities of the GOP are designed to accelerate
agricultural growth in order to make the fullest possible use of the
nation's natural resources, while conserving the resource base, to erhance
the growth of gross internal product, to increase the supply of food,
whether for domestic comsuption or for export, to provide employment for an
expanding labor torce, to provide raw materials for industries based on
agricultural inputs, to improve external trade accounts through
substitution of imports, anc to improve opportunities for the population of
rural areas.

Policies are executed through a variety of public agricultural support
activities. These support activities include agricultural research (IDIAP),
farm credit (BDA, BNP), marketing of farm commodities (IMA), crop and
livestock insurance (ISA), land preparation and cultivation (ENDEMA), and
supply of inputs (COAGRO) .

MIDA has responsibility for providing farmers various economic
incentives through the prcvision of market information, improved seeds,
helping farmers develop new skills through transfer of technology,
furnishing technical assistance to the asentamientos, setti:yg grades and
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standards for various crops, establishing market regulations for basic
grains, developing and protecting Panama's natural resources, controlling
land redistribution, directing agrarian reform, and assisting in land
titling.

Commodity programs by MIDA are concentrated on the following
development goals by priority crop and livestock enterprises:

-- Increase production of corn, red kidney beans, cowpeas, onions,
fruits, coconut, oil palm, soybeans, pork, milk and forest products in
order to reduce imports of these crops and supply consumption needs through
exploitation of internal resources.

~- Intensify and foment the production of beef, shrimp, coftee,
cocoa, sugarcane, banana, plaintain, cassava, and yam in order to
exploit and diversify internal markets.

== Increase the production of tish, poultry meat, pork, and eggs to
improve the nutrition of the population.

-~ To ensure the domestic supply of rice, industrial tomatoes,
pc atoes, sugar, sorghum, fish, corn, and soybeans.

The policy of the current three-year program of MIDA stresses the
importance of transfer of technology to small farmers as a means of
achieving the goals of the above commodity development program.

D. Overview of Agriculture in Chiriqui Province

In 1980, the Province of Chiriqui contained a population of 286,418
persons, or roughly 16% of that of the Republic of Panama. Chiriqui
Province has 865,404 hectares of surface area, of which 472,000 hectares or
55% are used for agriculture. Cultivated and pasture areas in the Province
extend over four distinct agro-ecological zones ranging from sea level to
over 3,000 meters in altitude. Of the 20,634 farms in the province, 55.5%
hold fewer than 5 hectares, 23.4% have from 5 to 19 hectares, 21.2% have
from 20 to 50 hectares, and 8.6% hold more than 50 hectares. Small and
medium farms under 50 hectares have holdings amounting to 31.3% of the
area, while farms over 50 hectares account for 68.7% of the land in farms.

Farms in Chiriqui Province account for around 60% of all agricultural
commodities produced for domestic consumption in Panama. The Province
produces nearly all of the kidney beans, potatoes, carrots, cabbage, and
lettuce, as well as a significant portion of the onions, tomatoes, peppers
and other high-input vegetables grown in Panama. The ?rovince has 27.8% of
the total area in rice in Panama, but accounts for 45.9% of total
production. Chiriqui farmers produce 55.8% of the coffee, 40.5% of the
sorghum, 38.1% of the beans, 78.8% of the tobacco, 44.5% of the bananas,
33.5% of the milk, and 22.4% of the beef meat produced in Panama.
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One-third of the Class II land in Panama is located in the Province of
Chiriqui. However, much land in the Province is very fertile, and has
potential to support or sustain intensive production of high yielding annual
crops such as vegetables, as well as permanent crops with high returns such
as coffee. Conservation measures, however, are needed even on gentle
slopes. Traditional farming dominates in the province at present. Small
and medium farmers use few modern inputs to produce crops such as corn,
beans, and rice, and little is done to improve native pastures.

E. Chiriqui: Small-Medium Farmer Profile

The majority of farmers in Chiriqui Province occupy farms that. are very
small, utilize rudimentary production methods, use little or no credit,
lack formal title to the land they cultivate, grow subsistence crops, and
produce too little cash income to provide anything but a modest standard of
living for most farm families. Housing and health conditions are poor.

The illiterac, rate is around 50% on target farms according to a recent
survey.

At the time of the 1971 Census of Agriculture, fewer than one-half of
the farms in Chiriqui Province received income from off-farm sales of crops
or livestock. Of farms with ofi-tarm sales, 42.6% reported that most crop
and livestock products producad on the farms were used for home consumption.
Still, 42% of farmers had no source of livelihood other than subsistence
products civ cash income from their own holdings. The annual volume of
production in 1971 from a far:n under 5 hectares allowed an average cash
income of approximately $233 per farm in 1980 prices.

Prevailing small farm technology is one reason for low cash income.
Recent survey data show that a common cropping pattern on small and medium
farms at lower elevations in Chiriqu “rovince is rice and corn in the
first crop, followed by rice, corn 7..a cowpeas in the second crop. Beans,
yuca and yar. may also be planted for family consumnption. Livestock on
these farms consist of three or four dual purpose criollo cows, a few hogs,
and a small number of chickens. Most of the labor is provided by the farm
family. Little modern equipment is used; most farming operations are
accomplished with hand tools. A study of agronomic practices used on the
central and eastern areas of Chiriqui showed that slash and burn technology
is used to prepare land for planting of corn, rice and beans on over 90% of
farms. In areas such as Renacimiento, land is disked on about 20% of farms
and slash and burn methods are used on 80%. Less than 5% of small farmers
utilize soil conservation practices, only 25% apply some type of fertilizer,
and most do not use improved seed. Corn, beans, and {ice are planted with
a chuzo or pointed stick. Hand harvesting methods predominate

Farms in the interior upland areas of Chiriqui differ sigaificantly
from those at lower altitudes. Soils at the higher elevations are fairly
fertile, although the land is rolling or steep. Rice, corn, and beans are
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grown for home use on most small farms. Coffee is an important cash crop
at higher elevations. Caturra is the predominant variety. Some modern
practices are used in coffee culture. Over two-thirds of small coffee
farmers apply fertilizers and use chemical fungicides. However, manual
weeding practices are used on over 85% of farms. New coffee technology
developed in Costa Rica is being adopted by many farms near the Costa
Rican border. Production systems for corn, rice and beans are very similar
to those used on small farms at lower altitudes. Modern inputs are used on
small farms in the Bugaba area for production of vegetable crops such as
potatoes, tomatoes, onions, and carrots.

Yields of crops on small and medium farms are low, and may be increased
significantly tirough the use of currently available modern farm inputs and
practices. A study of farms growing corn in Chiriqui showed that yields
may be increased from 26 to 52 cwt. per hectare by use of better seed
preparation, improved planting methods, application of fertilizers, and
chemical control of weeds and insect pests. Unit costs decreased from
$7.20 per cwt. of corn on farms using traditional technology to $6..°2 on
farms using modern methods. In the same study, farmers using modern
planting and growing technology for cowpeas obtained yields of 25 cwt. per
hectare; yilelds on farms using traditional methods were 9 cwt. per
h=actare. Unit costs were $14.22 per cwt. on the farms using traditional
technology, and $9.16 on those utilizing improved production practices.
Rice farms using manual soil preparation methods, manual planting and
weeding methods, with no use of fertilizer or other farm chemicals,
obtained yields of 48 cwt. per hectare, while farms using modern tillage
and growing methods obtained yields of 83 cwt. per hectare. Unit costs
were lower on the farms using improved technology.

Survey data show that fewer than one-fourth of small and medium farms
in Chiriqui receive any type of technical assistance. Approximately 80% of
farmers receiving technical assistance obtained information about crops and
20% received information about livestock. Of farmers receiving technical
assistance, 53.1% obtained information from MIDA, 24.5% from BDA, 12.2%
from BNP and 10.2% from private institutions.

Information developed through adaptive research by IDIAP is expected to
provide opportunities for increased productivities on small and medium
farms in Chiriqui. On-farm multi-locational testing as carried out by
IDIAP should enhance confidence that experimental results may be success-
fully duplicated by farmers. Farmers, however, need technical assistance
to put in practice the new technologies that are available. There is thus
need to launch activities that will accelerate the broad scale diffusion of
improved production technoloyies and crop varieties among small and medium
farmers in Chiriqui.
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F. New Sources of Agricultural Technologies

The primary institutional responsibility for development of agricultural
technology in Panama lies with the IDIAP, which in 1975 was established by
law to conduct research designed to generate technological innovations
eppropriate for small farmers. The research strategy utilized by IDIAP is
focvsed on three types of production systems: (1) cropping systems; (2)
mixed dairy/beef production systems; and (3) mixed cropping/livestock
systems. The research methodoLngy focuses on development of technologies
that are ecc.aomically and technically viable at the farm level, and on
development of farm management practices which can best utilize these
technologies. The methodology employs a farming systems approach. A key
element of the methodology is that small farmers are directly involved in
most aspects of the research process. Research is conducted on small farms
in the actual environment that farmers operate. On-farm research involves
not only testing technologies generated by IDIAP, but those developed in
other regional and world agricultural research centers such as CATIE, CIAT,
CIp, CIMMYT, and ICTA. CATIE, through ROCAP, is a source of technical
assistance and testable technological packages developed for small farm
production systems.

Cropping systems research conducted by IDIAP emphasizes efficient
management of production resources for existing crops combined with plant
adaptation research and pes* control where appropriate. Specific types of
modifications include planting techniques, planting dates, plant density
and land preparation, weed and past control methods, improved seed, new
crops, use of organic fertilizers, soil conservation, harvesting methods,
and on-farm storage.

The mixed beef/dairy production systems research is designed to solve
production constraints of the small and medium producers who produce a
large portion of the nation's milk and beef supply. Research is concen-
trated on pastures, animal health, controlled breeding, herd management,
supplemental feeding, and improved milking arrangements.

The major research effort of IDIAP is concentrated in eight priority
geographic areas of Panama. These areas are located in the provinces of
Chiriqui, Veraguas, and Los Santos. In each geographic area, several
commodities have been targeted as priority. These commodities represent
the most important products produced by small farmers in the area. Four of
the eight priority areas are located in Chiriqui. Priority commodities by
geographic area in Chiriqui are:

a) Renacimiento District -- corn, beans, cattle.

b) Baru District -- rice, corn, sorghum, beans, cattle.

c) Bugaba District -- potatoes, tomatoes, onions and other vegetables.
d) Gualaca District -- cattle, corn, rice.
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Limited agricultural research activities are carried out by other
public agricultural agencies in Panama. The Faculty of Agronomy, located
at David in Chiriqui Province, is engaged in a small research program
designed to develop high potential technology suitable for small and medium
farm production systems. The Faculty of Agronomy also is involved in an
AID sponsored program which uses students in their fourth and fifth years
to promote new crop and livestock technologies among a limited number of
small and medium farmers in five communities in Chiriqui.

Research conducted by IDIAP helps develop new technologies and tests
their feasibility among a relatively small number of farmers. The final
step in the research-extension process is widespread dissemination of the
validated technologies. There is need to develop within IDIAP/MIDA an
institutional responsibility and capability to diffuse newly developed
technologies to as many small and medium farmers as practical.



PART III - DETAILED PRQJECT DESCRIPTION

A, Sector Goal:

To increase Panama's food production and employment opportunities in
the agricultural sector while conserving the natural resource base.

B. Project Purpose:

To establish an operational agricultural technology transfer system in
the Province of Chiriqui.

C. End of Project Status:

1. Establishment of a tecnnology transfer system capable of dissemi-
nating new agricultural technology on a sustained direct or in-direct
basis to 80% of the small ana medium tarmers in Chiriqui Province.
Improved production practices will be used on 60% ot the land of the

farmers contacted.

2. The value of target agricultural commodities in Chiriqul Province
will increase by $9.7 million, or about one-third above their value at
the beginning of tne program. Subsistence and monetary incomes of
small and medium farm families will be increased accordingly.

3. An institutional structure will exist in MIDA/IDIAP capable of
providing all required logistic support for a technology transter
system, including personnel management and training, infrastructure
development and maintenance, vehicle procurement and prevent1v0
maintenance, and aaquisition ot other required goods and services, and
budgeting, accounting and financial mmanagement.

4., Institutional mechanisms will exist to assure coordination among
public agricultural agencies involved 1n improving food production, to
support a continuous dialogue and feedback process with private
producers, and to ensure availability of public sector resources in
support of tne tecnnology transter system.

5. Lastly, this project will provide the building blocks upon which a
national system of technology transter may pe constructed. A vanguard
staft ot subject matter specialists and program directors will be
trained capable ot adapting and 1nplennnt1ng the Chiriqul model tor
transfer of technology to other reqions, continuous feedback will be
available from the on~going experience trom kRegion 1 (including new
technologies developed, adapted ana tested vy IDIAP), and an cvaluutlon/
design process for Phasc 2 will be financed with Project Loan tunds



D.

Project Strategy:

1. Area-focused: concentration of activities in one compact region with
Panama's highest agricultural potential with the aim of achieving a
manageable project with a significant impact.

2. Commodity-tfocused: priority commodities have been selected which
correspond to MIDA priorities, are targetea for research by IDIAP, and
are the most important crops now produced on most small and medium size
farms in Chiriqui.

3. Integration of Research-Extension Activities: critical horizontal
linkages (both operational, programmatic and coordinative) will be
forged betwcen IDIAP and MIDA at the national, regional, and, most
importantly field levels.

4. Targeted Institutional Focus: a narrow institutional focus on the
major horizontal and vertical linkages necessary for creating and
supporting a viable technology transter system in Chiriqui. The
Project is not an institution-wide reform project tor MIDA, either at
the national or regional level--such reform is the objective of anotner
active MIDA endeavor: Programa de Fortalecimiento Institucional (PFI).
Institutional development activities ot this project will ix: based on
the requirements ot the technology transtfer system from the field
upward (as described in the Methouology section below) and as such will
be primarily focused on (1) strengthening both the technical and
adminstrative support functions within MIDA Reglon 1 as they apply to
technology transfer and (2) creating the mechaniams necessary at higher
levels (e.qg., MIDA national directorates, MIPPE, and the Presiuencia) to
provide budgetary and policy support ror sustaining technology transter.

5. support tor IDIAP: To encourage developient of appropriate new
technologles through multi-locational on-tarm researcn, avold a tall
back to the traditional division of etfort between research and
extension, and ensure ettective and continual communication ot new
technology between research ard extension workers, the Project will
attempt to strengthen the IDIAP'S Technologyy T'ranster Directorate and
use this directorate as the primary recearch-extension intertace.

6. Camplementary Farm Services: Although specitic project activities
with other tarmer support institutions such as the BDA, ISA, ENASEM,
IMA are not contemplated, coordination with tne sSPA (Sector Pablico
Agropecuarlo) 15 essentlal. ‘Thils tunction will be carriea out at the
national level by the Comité Agropecuar1o Nacilonal (CAN) and through
yearly seminars and workshops sponsored by tne existing, tat litcle
used Consejo Consultivo Agropecuarlo (CCAY; at the regional level
through the Comite Agropecuarlo Reglonal (CAK) and 1ts proposed Comitd
Agropecuario Reqgional Para ‘lransterencia de Tocnologra (CARIT)
sub~committee; and at the tield level by MIDA/Reglon 1oagents who will
channel these other farm services to tne producers.  These activities
are described in detail an the section E.5, Institutional Coordination,
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a. Agro-Ecological Zone No.l Orientation: David

Physical Profile: Zone 1 is the largest of the four identified
areas. It is located along the Pacific Coast and contains those areas
under 400 meters above sea level. It is an area of flat plains and
gentle slopes. Soils are of medium or low fertility and the surface is
very rocky. The climate is tropical savanna with temperatures
averaging over 24° C.

Agricultural Profile: 68.4% of the total area devoted to agyriculture in

 the province is located in Zone 1. The zone contained 14,830 farms, or

71.9% of all farms in the province according to the 1970 Census of
Agriculture. Of total farms, 52.6% were under 5 ha., 37.4% from 5-50
ha. and 10.0% were over 50 ha. The average tarm size was 21.7 ha.

Agro-Ecological Zone No. 2 Orientation: San Andrés

Physical Profile: Zone 2 rarges in elevation from 400-800 meters. The
topography has medium to steep slopes. Soils are of medium fertility
and the surface is stony. The climate is wet with moderate
temperatures ranging from 18 to 24 degrees C.

Agricultural Profile: Of the total area devoted to agriculture in the
province, 13,8% is located in Zone 2. The zone contained 2,618 farms,
or 12.7% of all farms in the province according to the 1970 Census of
Agriculture. Of total farms, 44.6% were under 5 ha., 43.5% were from
5-50 ha. and 11.8% were over 50 ha. The average farm size was 24.8 ha.

Agro-Ecological Zone No. 3 Orientation: Rio Sereno

Physical Profile: Zone 3 is located between 800-1,000 meters. The
topography has steep to very steep slopes. The soils are fertile but
erosion is a serious problem. The climate is dry and temperate with
temperatures ranging from 15 to 18 degrees C.

Agricultural Profile: Zone 3 covers 6.8% of the area dedicated to
agriculture in Chiriqul and represerted 5.3% of the total producers in
1970. Of the 1,088 farms, 29.1% were under 5 ha., 51.6% were from 5-50
ha. and 19.3% were over 50 ha. The average farm size was 24.5 ha.

Agro-Ecological Zone No. 4 Orientation: Paso Ancho

Physical Profile: The highest lands of the Province of Chiriqui are
locatea in Zone 4 with altitudes ove: 1,200 meters. The soils are very
fertile, but severe erosion problems exist on steep slopes where
potatoes, onions and other vegetables are ¢rown. Its climate is wet
with cool temperatures ranging trom 8 to 18 degrees C.

Agricultural Protile: Zone 4 covers ll% of the area dedicated to

agriculture in Chiriqui and representeu 10.1% of farmers in 1970. Of.
the 2,077 farms, 56.l% were under 5 ha., 39.6% were from 5-50 ha. and

4.3% were over 50 ha. The averaye tarm size was 25.1 ha.



4, Description of Target Group

The target group for this project includes more than 22,000 small
and medium farms in Chiriqui Province. Of these, 12,832 are designated
contact ftarmers, who will receive direct visits by technology transfer
personnel. Contact farmers are those with potential for producing a
dependable and continuous household food supply, as well as surplus
comnodities for sale. wNon-contact farms will be reached by other
methods, including agency visits, tarmer group meetings, tield days and
mass media. The tollowing tabulation shows that 37% of the contact
farms have less than 5 hectares and that 69% have less than 20 ha.:

Contact Farm Size (ha.) Number of Faris Percent of Total
Less than 5 4,710 36.7
5-19 4,187 32.6
20~-49 2,265 17.6
Quver 49 1,670 13.1
Total 12,832 100.0

5. Priority commodities

As shown pelow, priority commodities have been selected for each
of the four delineated agro-ecological zones within Chirigqui Province.
As mentioned previously, these commodities and livestock enterprzises
are priorities of both MIDA and IDIAP and are the most important cash
and subsistence crops now produced on small and medium farms in
Chiriqui. Furthermore, these comnodities comprise the pasic food crops
of Panama's rural and urban population.

Zone QOrientation Crops Livestock

1 David 1. Rice 1. Cattle, d/p
2. Corn
3. Cowpeas

2 San Andrés 1. Corn 1. Cattle, d/p
2. Red kidney Beans 2. Swine
3. Rice
4, Cowpeas
5. Coffee

3 Rio Serreno 1. Coffee 1. Dairy
2. Red kidney beans 2. Swine
3. Corn

4 Paso Ancho 1. Cotfee 1. Dairy
2. Corn 2, Swine
3. Potatoes
4, Tomato
5. Red kidney beans
6. Onions

7. Other vegetables



6. Area-Focused Model:

As described above, agro-ecological characteristics were used to
divide Chiriqui Province into four major zones. Each zone has been
further stratified into sub-areas based on the number and density of
farmers, dominant crop and livestock enterprises, and physical features
such as size, farm densities, and access. Each sub-area is further
subdivided into micro-zones consisting of the number of farmers that
can be directly and indirectly attended by individual field agent.

Analysis of environmental conditions, rural road networks, and
farming systems was undertaken to determine tr.: location of local
technology transfer agencies in each agro-ecological zone, and in
establishing the boundaries of influence of each agency. The analysis
indicated that the 10 local agencies ware required, located as follows:
Progresc, Gualaca, Alanje, and San Juan in Ecological Zone 1; San
Andrés, Concepcidn, and Potrerillos in Zone 2; Rio Sereno in Zone 3;
and Volcan and Boquete in Zone 4. The location of local agencies and
their respective areas of influence are shown on Map 3-2.

Each local office will be staffed with from 2 to 4 senior
technology transfer agents, each of whom will instruct and supervise
from 3 to 5 assistants, who will disseminate technology directly to
farmers. Within a given micro-area one third of all farmers will
receive direct visits during the first two years of the project, or
until improved production practices are adopted. During this time
other tarmers will be reached through other extension methods. Upon
completion of the first stage, another one third of farmers in the
micro-area will be visited for a two year period. The remaining third
will be visited during the final stage. A minimum of 27 senior
technology transfer agents and 109 assistant agents is required.

Bach technology transfer assistant will work directly with
approximately 40 contact farmers during each of the three stages of the
project, the specific number depending on the size of farm, current
level of technology and other factors. Over the life of the project,
therefore, an individual assistant will directly transfer technology to
around 120 farmers. A senior extension agent, with the nelp of 4
assistants may, in this way, reach 480 farmers. Variations of the
above system are possible.

The one third of tarmers receiving direct visits during each stage
will be organized in groups of 6 to 8 members. A demonstration plot
will be established on the farm of one group member. IDIAP will
participate in the demonstration plot program by providing expertise
and material inputs.

Senlor technology transfer agents will, in addition to supervision
of assistants, coordinate demonstration plot activities with IDIAP,
organize and assist in training sessions, provide technical advice to
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assistants with technical problems in the field or indicate the
appropriate source for backstopping in IDIAP, meet with farmers at
group meetings, and deal with other technology transfer matters.

The Technology Transfer Directorate (DIT) of IDIAP will have the
major responsibility tor packaging field-tested technologies and
passing this knowledge to MIDA field agents and IDIAP specialists. The
TDD will also be responsible for preparation of technology transfer
materials, e.g. bulletins, leaflets, posters, radio and TV programs.

IDIAP and MIDA subject matter specialists with expertise in fields
such as as plant protection, soils, irrigation, animal husbandry,
horticulture, and farm equipment will furnish technical support for the
technology transter proaram. These specialists will conduct training
programs for senior acents and will assist in establishment of
demonstration plots, and provide specialized technical support to
senior agents ani assistant agents. A total of 24 subject matter
specialists is required to furnish technical support for the program.

Project Activities and Outputs

l. Human Resoucces Development.

Inplementation of the Chirigii-focused technology transfer model
described ahove requires a staff of 160 professional and
sub-professional personnel: 109 assistant technolouy transfer agents,
with professional preparation at the bachillerato, técnico or
vocational level; 27 senior agents with college degrees in
agricultural sciences (e.g. Ingeniero Aqroénomo), and 24 extension
specialists with college degrees (Ingeniero Agrénomo) and specialized
training in subject matter areas. A limited number of personnel from
Phase 2 candidate regions will also be trained in extension education
and methodology and will comprise a vanguard upon which the program may
be expanded. Human resource development activities are contemplated in
the following areas:

a. Pre-Program Training

Technical assistance will be contracted to provide four weeks of
intensive training to all 160 technology transfer personnel to
tamiliarize them with program goals, adult education methods,
philcsophy of technology transfer, group organization techniques,
project methodology, problem indentification and diagnosis, work
organization and planning, and coordination of farmer support
services. A total of $120,000 is budgeted for this purpose during
the first year ot the project. In subsequent years this training
will be ottered annually to an estimated 25 replacement personnel.

A total ot $324,000 ($314,000 DL; $10,000 DG)) has been budgeted
for Pre-Program Training.



b.

d.

Technical Training

Following pre-program training, four weeks of instruction will be
offered to field staff in the technical aspects of agricultural
production. Thereafter, assistant technology transfer agents will
receive approximately 2 days training per month, or 4 weeks
training each year, in the production, management, and marketing
aspects of priority crops and livestock enterprises. This
training will be given at frequent intervals, timed to meet the
informational needs of farmers during different crop cycles. This
training will be given by senior field staff with assistance from
IDIAP, the Faculty of Agronomy, and other institutions.

A total of $603,000 ($578,000 DL; $25,000 DG) is allocated to
technical training.

Training of Trainers

To provide the continuing technical training described above,
senior technology transfer agents will receive specialized
technical training from IDIAP subject matter specialists. Topics
will include soil preparation and management, soil fertility and
fertilizer practices, crop protection, irrigation and drainage,
handling and marketing of agricultural crops, pasture and
rangeland management, dairy and bee? cattle production and
management, tarm management, and us@ and handling of agricultural
chemicals.

A total of $118,000 in GOP counterpart funds has been allocated
for this purpose.

Short-Term Training

Short-term training of 3 to 6 months duration will be offered to
approximately 10 specialists per year from the Chiriqui Region,
with more intense program levels in the early years of the
project. This training will be offered to senior technology
transfer agents and subject matter specialists and will be
provided by IDIAP's Technology Transfer Directorate, the Faculty
of Agronomy of the University of Panama, and visiting extension
specialists. This program will be augmented through orientation
training at other international institutions and universities. In
addition, the Directors and Sub-directors of Phase 2 candidate
regions will receive short-term training in extension
organization, planning, and administration.

A total of $1,242,000 ($1,027,000 DL; $215,000 DG) has been
budgeted for short-term training.



e. Long-term Training

Training at the MS level is contemplated for the 24 subject matter
specialists from the Chiriqui Region. Areas of concentration
include crop protection, animal husbandry, horticulture, soil
conservation and management, fertilizers, farm management,
extension education and communications, agronomy and other
specialized fields. 1In addition, MS training will be provided for
8 specialists from the Phase 2 candidate regions.

Estimated costs of the MS program are $1,604,000 ($464,000 DL;
$1,200,0C0 DG).

2. Infrastructure Expansion and Remodeling

Offices for local MIDA field personnel are currently located in
Zone 1 at Progreso, David, and San Juan; in 2one 3 at Rio Sereno; and
at Volcan and Boguete in Zore 4. There is no local ayency in Zone 2.
With the exception of the Rio Sereno office, facilities are small and
overcrowded.

Planned infrastructure activities are as follows: the facilities
at Progreso, San Juan, and Boquete will be enlarged and refurbished;
the building at Rio Sereno will be remodeled and refurbished; the
agency at David will be relocated in new facilities to be constructed
at Gualaca. New facilities will be constructed at Alanje in Zone 1,
at San Andrés, Concepcidn and Potrerillos in Zone 2, and at Volcan in
Zone 4. An IE&C center will be constructed at IDIAP's office in David.

$1,175,000 (DL) will be used for construction and/or expanding,
remodeling and refurbishing existing facilities.

3. Information, Education and Communication

The IE&C center will form part of the Technology Transfer
Directorate of IDIAP and will be located with IDIAP's regional office
in David (although some of the major capital equipment, e.g. printing
presses, will be located with complementary equipment in the Panama
regional office).

The IE&C Center will produce and distribute printed material such
as technical publications, bulletins, and leaflets. The Center will
also prepare "comunicados" for television and radio news programs and
educational radio and television programs. This unit will produce
didactic photographs, films and slides, graphic arts. The Center will
give technical assistance and training to technology transfer personnel
in all ot the above. Technical assistance will be provided to organize
this unit and to train its personnel.

A total of $192,000 ($167,000 DL; $25,000 DG) is budgeted for
equipment, materials and technical assistance for the IE&«C Center.



4, Logistic Support

Critical to the success of any technology transfer activity is its
logistical support system. The purpose of this component is not only
to provide support to field personnel, but also to insure the continued
operation of said system. Thus, before purchasing the commodities
described below (with the exception of a few vehicles), technical
assistance will be contracted to strenthen the Region 1 Office of
Administration in the areas of logistical support systems and controls,
financial. management and general administration. A total of $41,000
has been budgeted for this purpose.

a. Vehicles

MIDA's fleet is currently located at the regional office in David
and at the five local otfices at Progreso, San Juan, Rio Sereno,
Volcan and Boquete. Field perscnnel operating out of the local
office at David have access to the MIDA regional fleet. Of the 14
vehicles assigned to local offices, 6 vehicles are rated in good,
2 in average and 6 in poor condition

Low mobility has been identified as a major constraint to current
MIDA efforts to transfer technology to small and medium farmers.
Funds will therefore be invested to provide a fleet of 16 4-wheel
drive vehicles for the 27 senior agents, a fleet of 32 4-wheel
drive vehicles and 96 motorcycles for the assistant technology
transfer agents (1l09) and a fleet of 10 four-wheel drive vehicles
for the 24 subject matter specialists. Vehicles will also be
provided for the Project and Deputy Project Coordinators. The
current fleet of vehicles will be replaced over the life of the
project.

Total cost for vehicles, including maintenance for the first three
years of the project, is estimated at $1,140,000 (DL).

b. Equipment and Materials

The facilities to be constructed at Gualaca, Alanje, Concepcidn,
San Andrés, and Potrerillos, and those to be remodeled and
refurbished at other locations, will be provided with appropiate
office equipment such as desks, typewriters, files, waiting and
conterence room, furniture, and air conditioning or ceiling fans.

The local field offices and the Chiriqui Regional Office will be
equipped with training and visual aid materials, including film
and slide projectors, photographic equipment, video-cassette
systems, radio-cassette recording equipment. IDIAP'S ‘Pechnology
Transfer Directorate will be provided with off-set printers,
duplicating machines, movie-making equipment, video cameras and
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editing paraphanalia and other equipment and materials required to
produce parpnlets, audio-visual presentations and other technology
dissemination materials. Farm inputs and agricultural equipment will
be purchased for the demonstration fari program. In addition,
equipment will be purchased to establish a vehicle repair and
maintenance shop in the fourth year of the project.

A total of $617,000 (DL) has been provided for the purchase of
these items.

5. Institutional Coordination

An effective technology transfer program also requires close
coordination among members of the SPA at the local, regional, and
national levels. In addition, active participation of the private
sectors is needed. For these reasons, the Project contemplates
utilizing or creating the following coordinative mechanisms.

a. Local Level.

The project contemplates the establishment of 10 Local Agri-
cultural Committees (CAL) comprised of local farmers, local MIDA
personnel and suirarea IDIAP specialists and researchers. These
committees would be the local counterparts of CAR and CAN
(described subsequently) and would promote feedback and inter-
change between the private and public sectors. Meetings could be
held at local agencies during slack agriculturai periods with the
farmers being given small nonoraria or viaticos for their
participation. Several months of short-term technical assistance
will be required to set up the mechanism and train CAL members in
team building and other participatory methods.

b. Regional level.

Coordination between the SPA and the private sector at the
regional level is also important to project success, and would be
carried out through the existing Comité Agropecuario Regional
(CAR) , which has a legal mandate to "servir de mecanismo de
encuentro y dialogo entre el Gobierno y los productores del

pais". However while the CAR does have an important coordinative
function, a smaller, technology focused sub-group will pe
established within the CAR made up of amall and medium farmers
and representatives of MIDA, IDIAP, BDA, ENASEM, ENDEMA, ISA,
COAGRO, and IMA. 'This group will be named the Comité Agropecuario
Regional para Transterencia de Tecnologia (CARLIT) Technical
assistance will be required to taillor the CAR or set up the CARIT
to meet the requirements of tne technoloyy transter system. Other
costs would be honoria/viaticos tor participating tarmers and [or
a minimal amount ot equipiment/ materials and secretarial support.




c. National Level

To defend the interests of the technology transfer system in
matters of national policies and budgeting. Principal roles for
the Comité Agropequario National (CAN) and the Comité Agropequario
(CA) are perceived. The former is made up of national and
regional directors and meets whenever necessary with the Minister
of Agriculture to discuss sectoral issues, including tne
preparation of the annual budget. The CCA will be reinforced in
order to sponsor annual encuentros or conferences for personnel
from different technology transfer systems, e.g. SONA, MOREPRA,
IDIAE/CIMMYT, to discuss and evaluate dissemination methodologies,
their strengths and weaknesses, and other matters dealing with
adoption of new technologies by small and medium farmers.

Responsibility for project monitoring at the national level, for
serving as the project spokesman in allocation of counterpart
budgetary resources, and for overseeing expansion of the program
to other areas under Phase 2 will be vested in a high-ranking
member of the Minister of Agriculture's executive staff.
Requirements tfor a national office, its structure and
responsibilities, and concomitant statffing needs will be one of
the primary tasks under Phase 2 project desian.

$283,000 ($258,000 DL; $25,000 DG) is budgeted for this component.

G. Project Inputs

Project inputs financed by AID are shown by component in Table 3-1.

H. USAID Assistance Strategy

1. Relationship to the CDSS

This project is consistent with the objectives of USAID/Panama's
FY 1984 CDSS and is a key component of the Mission's agricultural sector
strategy. The goal of the Mission's agricultural program is to assist
Panama to increase tood production and raise incomes in the agricultural
sector while conserving the natural resource base.

To help Panama reach the above goal, the CDSS states that the
Mission will focus on (1) strengthening the capacity ot the GOP to analyze
and formulate policies that promote greater productivity and job creation;
(2) improviny the Government's capacity to develop new production and
processing technologies and disseminate them widely to both public and
private sector users; (3) strengthening public and private agricultural
marketing, processing and transportation services; and (4) strengthening
both the Government and private sector's capacity to protect and conserve
the natural resource base ot the country. Mission activities will
concentrate on institutions, systems and programs in each area, leaving
significant resource transfer activities such as credit, land tenancy, and
infrastructure to other donors.



A.

F.

- 31 -

Tabel 3-1
Project Inputs
Com»onent/Input Quantity AID/DL AID/DG Total
($000)

Human Resources Development 2,383 1,450 3,833
l. Pre-Program Traininyg 310 p/m 314 - 314
2. ‘lI'zcnnical ‘l'raining 1,120 p/m 572 - 372
3. Short-Term TA 5 p/m ) 35 41
4. Short-Term 'raining 300 p/m 1,027 215 1,242
5. Long-Term Training 768 p/m 164 1,200 1,004

Infrastructure 11 vuildinys 1,175 - 1,175
Info., Educ. & Comnunication 167 25 192
1. Short~Term Tech. Asslstance 5 p/m 17 25 42
2. Bquipment and Materials various 150 - 150

Logistical support 1,798 - 1,798
1. Short-Term Technical

Asuistance 5 p/m 41 - {1
2. Vehicles 156 1,140 - 1,14u
3. Equipment & Materials various 617 - ol7

Institutional Coordination 258 25 283

1. short Ternm Technical

Assistance 5 /m 17 25 42
2. Conterenceyworkohops 7 175 - 175
3. Contitrjerscles 66 - 66

Evaluation 219 - 419
l. In-houce 4 20 - 20
2. Spaxial bBvaluation/

Phase 2 Design 15 p/m 124 - 123
3. End ot Project 10 p/m 76 - 16
‘TULAL b,U00 1,500 7,500
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2. Relationship to Current Mission Programs

This project is a key component of the Mission's agricultural
strategy with its emphasis on increasing Panama's basic food production.
Direct linkages will be developed with two other AID-financed projects:

Agricultural Technology Development (No. 525-0180) which is
focused on institutional development and the generation and
dissemination of field-adapted production technologies in eight
priority geographic areas.

PANAJURU OPG (No. 525-572) which will support activities of the
Chiriquil branch of the Patronato Nacional de la Juventud Rural,
Panama's version of the Future Farmers of America (with whom an
interchange program is planned). This OPG is scheduled to be
signed in the last quarter of FY 82.

The Agricultural Technology Project also complements or is a
logical follow-on to the Mission's on-going projects in:

Education tor Rural Development (No. 525-0219) which will upgrade
the capacity ot the University ot Panama's School of Agriculture
to provide training ftor students in extension technigues.

Rural Access Roads (No. 525-0192) which is opening isolated rural
tarm areas through the construction of tarm-to-market roads.

Grains and Perishables Marketing (No. 525-0178) which focuses on
the construction ot silos and regional buying points to improve
the public marketing of basic grains.

Integrated kural Development (No. 525-0186) wnich has as one of
1ts major components a pilot farm services program in the
impoverished District of Sona.

In addition, the planned FY 1983 Agricultural Cooperative Marketing
Project (525-0222) will attempt to improve the marketing system tor small
and medium si7? cooperative tarmers in select areas of the country.

3. Other bonors

The IDB had originally expressed an interest in financing
technology transter activities as a part of a proposed $50 million
Agricultural Sector Loan. Recent conversations between the Mission, AID/W
and IDB officials nave made 1t clear that IDB will leave the transfer of
technoloyy tield to AID. Also, the GOP 15 presently testing several
extension delivery methodologies with assistance trom the government of
Israel, and has received assistance trom CATIE 1n the development. of the
extension delivery system tor the Alb-tunded "Integrated Rural Developmen.

- Sond" Project. ‘These other prograas will be discussed at prolect- tinanced
conferences and will be evaluated during Phase ? design.
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PART IV, - PROJECT ANALYSIS

A. Economic Feasibility

The project's economic analysis examined the direct output and income
impacts arising from the adoption of new technologies and managerial
practices by Chiriqui's small and medium size farmers.

Project economic feasibility was analyzed at the aggregate project
level and the farm level. The former examined overall project feasibility
while the latter provided insight into projecteu on-farm income and output
impacts. An internal rate of return was calculated at the aggregate
project level; changes in net farm returns were determined at the micro
level. In addition, estimates of per farm project costs were calculated
for the sixth year of project operation.

The analysis deliberately assumed conservative crop yield increases and
livestock extraction rate changes -- levels that many better producers are
already achieving or exceeding and which should be surpassed by a
substantial margin by the majority of the beneficiary group as a result or
the project. In addition the area under cultivation was assumed to be
constant -- a condition that is not likely to hold as farmers become more
etficient and have time to increase hectarage under cultivation.
Beneficiary adoption rates of new technologies were based on the technology
transter system and methodology detailed in Annex II.B.

Project benefits were measured as the value of additional crop and
livestock production by target beneficiaries. Project costs were the sum
of AID and GOP operational and capital costs over the life ot the project.

With the very conservative change assumptions utilized in the analysis,
the project would still produce an internal rate of return (IRR) slightly
greater than 15%. It less conservative assumtions were used and 1f the
increased economic benetits flowing from increased tood availability,
reduced import dependency, and expanded agricultural exports were
guancified, the mission estimates that the IRK would be well above 20%.

Results of the representative farm(s) analysis supported those ot the
aggregate project analysils. Projected increases 1n net income levels of
the ftour representative tarms examined ranged trom 84% tor a subsistence
unit in Zone 1 to 245% for a 15 nectarc general tarm in 2Zone 2. Average
net income 1ncrease tor all four representative tarms was 1704,

Based on tne above analysis and conclusions, the mission considers the
project both economically and financially possible.
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B. Financial Feasibility

1. Introduction

As the activities proposed for financing under the project are not in
themselves revenue producing, the financial analysis will not attempt to
justify the project's financial soundness in the traditional sense. This
section covers the basis for the development of the Project budget, the
allocation of costs between the AID Loan and GOP Counterpart, the projected
expenditures by year during the life of the Project and the recurring costs
to the GOP of the Project.

2. Budget Analysis

The total estimated cost of the project is $13.84 million ($6.0 million
A.I.D. Loan, $1.5 million A.I.D. Grant and $6.34 million, GOP counterpart
budgetary support). The loan and grant will be fully funded in fiscal year
1982 subject to availability of funds. The overall project financial plan
is presented in Table 4-1 and shows, by component, the AID loan and grant-
funded and GOP counterpart costs.

Most of the GOP budgetary support for the project consists of in-kind
contribution, principally salaries of personnel already on the goverment
payroll. Minimal budgetary increases will have to be undertaken in the
following areas: (l) Personnel (promotions, reassignments and increased
salaries of employees returning with Master's degrees); (2) Logistics
Support (primarily fuel and maintenance expenses for years four to seven;
and land purchases for local agencies. Those increases applicable to the
first year of the project have already been submitted by Region 1 for
inclusion in the FY 1983 MIDA budget.

Annex II.C presents the detailed budgets for loan, grant and GOP
counterpart funded activities. The figures therein show the estimated
costs within each project component and how these costs were developed.

3. Allocation of Costs and Projected Expenditures by Year

The Loan will finance 43% of the project's cost, the Grant 11% and GOP
counterpart 46%. The major loan funded activities are: Human Resource
Development, $2,383,000 (40%); Infrastructure, $1,175,000 (20%);
Information, Education and Communication, $167,000 (3%); Logistical
Support, $1,798,000 (30%), and Institutional Coordination, $258,000 (4%).
The remaining $219,000 (3%) will pay for equipment and materials,
conferences, per diem expenses and periodic evaluations. Grant tfunds will
finance training and technical assistance under the Human Resources
Development component, $1,450, 000 (97%), with the balance ($50,000) for
technical assistance in the IEs&C and Institutional Coordination
components. GOP counterpart costs will be: personnel, $5,647,000 (89%);
and logistical support (including vehicles, fuel, maintenance, and land),
$691,000 (11%). Projected disbursements by component by year over a
seven~year period are shown in Table 4-2.
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Table 4-1
PRQJECT FINANCIAL PLAN
($000's)
Component/Activity AID/DL AID/DG GOP Total
A. Human Resources Development 2,383 1,450 606 4,439
1. Pre-Program 314 10 87 411
2. Technical Traininig 578 25 47 650
3. Training of Trainers - - 118 118
4. Short Term Training 1,027 215 151 1,393
5. Long Term Training 464 1,200 203 1,867
B. Infrastructure 1,175 - 26_ 1,201
1. Local Agencies 1,000 - 26 1,026
2. David IE&C Center 175 - - 175
C. Info., Educ. & Communication 167 25 757 Y49
1. Development of Materials 57 378 435
2. Development of Training Courses 110 25 379 514
D. Logistical Support 1,798 - 667 2,465
1. Logistical Support Systems 41 - - 41
2. Vehicles 1,140 - - 1,140
3. Equipment & Materials 617 - 667 1,284
E. Institutional Coordination 258 25 - 283
1. Local Coordination 41 15 - 56
2. Regional Coordination 21 5 - 26
3. National Coordination 196 201
F. Evaluation/Phase 2 Design 219 - - 219
G. Operational Salaries - - 4,284 4,284
TOTALS 6,000 1,500 J,340 13,840
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Component

Human Resource Development
Infrastructure

Into., Educ. & Communication
Logistical Support
Institutional Coordination
Evaluation/Phase 2 Design
Operational Salaries

TOTALS

Cogggnent

Human Resource Development
Infrastructure

Into., Educ.,& Communication
Logistical Support
Institutional Coordination
Evaluation/Phase 2 Design
Operational Salaries

TOTALS

Component

Human Resource Development
Infrastructure

Info.,Educ., & Communication
Logistical. Support
Institutional Coordination
Evaluation/Phase 2 Design
Operational sSalaries

TOTALS

Conp__onent

Human Resource Development
Infrastructure

Into., kuuc., & Communication
Logistical support
Institutional Coordination
Evaluation/Phase 2 Design
Operational Personnel

‘TOTALS

Table 4-2
PROJECTED EXPENDITURES BY YEAR
($000's)
AID  GoP AID  sep
Year No.l Year No.2
752 112 956 138
600 26 575 -
51 48 66 73
372 7 1,067 60
54 - 54 -
- - 123 -
- 417 - 612
1,829 610 2,841 883
Year No., 3 Year No. 4
833 94 531 83
15 78 15 104
40 60 124 135
35 - 35 -
5 - 5 -
- 651 - 651
928 883 710 973
Year No.5 Year No.6
323 67 219 56
15 144 15 155
70 135 85 135
35 - 35 -
5 - 5 -
- 651 - 651
__448 997 359 997
Year No. 7 ‘IOI'AL GRAND ‘TOTAL
219 56 3,833 600 4,439
- - 1,175 26 1,201
15 155 192 757 949
40 135 1,798 667 2,465
35 283 - 283
76 - 219 - 219
- 651 - 4'284 4,284
385 997 7,500 6,340 13,840
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4, Recurring Costs

Recurring costs for the project will involve both continued operating
and new, non-expendable property expenses. Annual recurring operating
expenses are estimated to be $997,000, or essentially the same amount as
the yearly counterpart costs incurred during the last three years of the
project. NXP costs involve the continuous overhaul required for the fleet
of vehicles. While not all vehicles (estimated cost = $869,000) will
require replacement in any single year, it is anticipated that a rather
heavy turnover will occur in the first few years after the PACD, when the
majority of the vehicles will be between 6-8 years old. However, with
careful logistics planning and good maintenance, MIDA should be able to
achieve a turnover rate of no more than 25% in any one year, with an
eventual rate below 20%. Yearly recurring costs for the project are
estimated at $1,171,000 ($997,000 operating + $174,000 for vehicles).
This figure would amount to less than 6% of the total 1981 MIDA budget of
$22.4 million ($19.1 million operational and $3.3 million investment) .
Inasmuch as a substantial proportion of these costs would be incurred in
absence of the project, recurring costs are not judged excessive.

5. Conclusion
Based on the financial analysis summarized above, the project is
considered to be financially feasible with respect to planned

disbursemerts, counterpart funding and recurring project costs.

C. Social Scundness Analysis

Farmers are the purpose and the foundation upon which any technology
transfer system must be constructed. Programs must therefore be planned
from the ground up, and be farmer-based in order to ensure that inter-
ventions in traditional crop and livestock production systems are
practical, beneficial, and within the resources of the target group.

Farmers with liirited rcsources often do not adopt new technologies
because (1) their conditions are substantially different from those where
the technologies were developed, (2) they do not have the resources to
purchase the required inputs, (3) the technologies do not apply to the
crops being grown or the livestock raised on their f rms, or (4) they do
not know abcut the new technologies.

The Social Soundness Analysis undertaken for this project showed that
Chiriqui farmers have been receptive to new technology in the past when
viable agro-alternatives were known to exist, and if they led to higher
incomes. The study showed that small and medium farmers who worked on
large banana holdings, for example, adopted the techniques used on the
plantation. small farmers who came into contact with modern vegetable
farming also adopted high output methods. Further, the study showed that
Chiriqui farmers are becoming increasingly market-oriented as cash income
needs grow. Recently, tarmers in the Caisan area of Chiriqui rapidly
adopted no-tillage methods for corn after it had been demonstrated that
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yields were not affected, and that the new technology reduced labor and
dependence on ENDEMA, the GOP agricultural machinery agency. Coffee
farmers in the Rio Sereno area of Chiriqui are adopting modern technology
imported from Costa Rica. However, tor most farmers, there is no private
or public institution to which they can turn for reliable technological
information.

The maior means of making new technologies known to small and medium
farmers in this project is through direct contact on a regular basis.
Reconnaisance surveys will be made by area technology transfer agents so
that small farmers and their environments are better understood, and to
identify opportunities for improvement of farming systems through dissemi-
nation of technological knowledge. Demonstration plots located in strategic
places will help overcome beliefs that new technologies do not apply in
target areas. Local Technology Transfer Committees (CALs) are a mechanism
for receiving direct and continuous feedback from small and medium producers
for MIDA and IDIAP personnel and other members of the SPA in the province.
In addition, they support the diffusion of project activities and therefore
the provision of benefits to a wider audience.

Social Soundness Analysis concludes that the proposed project design is
compatible with and supportive of the socio-cultural environment, actively
encourages beneficiary participation and is aimed at promoting an equitable
distribution of benefits throughout the province.

D. Technical Feasibility

1. Feasibility of the Technology Transfer System

The Chiriqui model for transfer of technology comprises a hybrid of
extension models already being used on a limited scale to diffuse ncw
technologies to small and medium farmers in Panama. The Training and
Visitation method is being used in Sona; the MOREPRA model in Ocl; the
IDIAP/CIMMYT methodology in Caisan; and the classical model in local
agencies throughout Panama. The Chiriqul model simply marshals the
favorable teatures of other models, and adapts these to the specitic
agro-ecological circumstances and farming systems of Chiriqui.

The model is based on direct and frequent contact with farmers,
continuous training of technology transfer agents to provide the
technical knowledge needed to deal with problems in the field, and in
developing a thorough understanding ot the farming systems used by
small and medium farmers. Technology transfer workers will be backed
by a strong research program, a cadre of subject matter specialists,
and by access to tecnnical information concerning priority comnodities
in the area. The model provides tor protessional upgrading of project
personnel, and establishes various coordinative mechanismns with the
agricultural support agencies and the private sector. Conditions ftor
success are judged to be favorable.
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2. Human Resources Availability

The primary source of human resources for this project will be the
existing MIDA statf of approximately 5,000 professional and sub-
professional employees. Some of the professional personnel at MIDA
were members of the Extension Service prior to its disbandment in 1972,
and thus have backgrounds in dissemin tion methods. A large number of
MIDA personnel have training in agriculture at the technical or voca-
tional school level. A smaller group is comprised of university-trained
agronomists and veterinarians, who may be trained as specialists and
senior transfer technology agents.

Careful selection, training, and motivation of technology transfer
personnel is considered key to the success of this project. 1In addition
to criteria such as preparation and experience, personnel will be chosen
to minimize the social distance between the technology transfer agent
and the target population. Opportunities for professional growth will
increase the capability of project personnel to perform effectively at
all levels of the pr«ject.

3. Inftrastructure

There exist in Chiriqui Province a number of construction firms
capable of refurbishing existing local MIDA offices and constructing
all new edifices contenplated in the project. Materials and equipment
needed for construction and refurbishing of buildings are readily
available in Panama. Local labor will be used in all construction.
Contracts for construction will be awarded through competitive bidding,
of which the GUP has had ample recent experience under the AID funded
Rural Health Delivery Systems (Loan 045), Education Sector Loan II
(Loan 043) . and the Agricultural Technology Development Project (Loan
050) . Maintenance of physical facilities is not considered a problem.

4, Logistic support

Key to success of this project will be regular visits by technology
transfer agents to contact farmers. Mobility for project personnel
will be provided by a tleet of motorcycles and four-wheel drive
vehicles. Careful consideration was given to existing and prospective

rural road networks and topographical features in selecting the mix of
vehicles that will be provided to local agencies. At leas tour-

wheel drive vehicles, and 7 motorcycles will be available in each local
agency ftor use by technology transter personnel.

Vehicle maintenance is a problem tor MIDA Region 1 as it lacks
shop equipment and experienced mechanics. For this reason, vehicle
maintenance and repair for the first three years of the project will be
by warranty protection and private sector service contracts (at which
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time MIDA mechanics will receive on-the-job training). Strengthening
of MIDA Region 1 capability to maintain the fleet after three years is
provided for in the project. Maintenance of communication and other
equipment is not considered a problem.

5. Replicability

Although project activities will be area~focused in Chiriqui,
expansion of a similar technology transfer mechanism to other provinces
(most likely candidates being Coclé, Herrera, Los Santos and Veraguas)
is anticipated. Toward this end, the project provides for training two
specialists in extension education and methodology as vanguard for the
establishment of technology transfer systems in other areas. In
addition, the Directors and Lub-Directors of other MIDA Regional
Directorates will receive specialized training in the organizational
and managencent aspects of extension systems.

Experience gained in establishing a technology transfer system in
Chiriqui should minimize problems in extending the system to other
regions or to a national level. 1t is expected that the program will
be expanded to other geographic areas of Panama in 1986 during Phase 2.

Expansion into other regions may require relocation of MIDA staff
and additional investments in buildings, vehicles, and equipment.
Additional information, education, and education centers would likely
be established in central locations such as Divisa and Panama City in
conjunction with IDIAP facilities to be established at these sites.
Expansion of the program to other areas will also coincide with IDIAP's
short and long range plan for generating new technologies in other
geographic regions.

6. Adequacy of Agricultural Markets

Priority GOP objectives for the agricultural sector are to satisty
internal demand for food products at reasonable prices, and to obtain a
higher degree of auto-sufficiency in food production. Chiriqui
province is estimated to produce 60% of the domestic food supply in
Panama. Production in the province is expected to increase 41% as a
result of adoption of improved technology. The overall impact on
domestic food supplies is thus 24%, or approximately 4% annually. It
is expected that this increase in aggregate food supply can be absorbed
without difticulty.

Projections based on historical data indicate that the demand tor
many products will increase more rapidly than domestic supply. These
~projections show growing deficits in corn, beans, onions, yuca, beet,
pork, poultry meat, edible oils, and cereals. 'The long-term outlook



-41-

for rice is uncertain, although rice is now in excess supply (this may
be a result ot alleged contraband rice coming from Costa Rica following
currency devaluation). Coffee and sugar exports are heavily subsidized
due to prevailing low world prices.

The Government Marketing Agency (IMA) provides storage facilities
for grain, and purchases commodities that are surplus to private
handlers. Rice, corn, and sorghum are the predominant grains produced
in the target province. IMA purchases 20% of the rice, 33% of the
corn, and 50% of the beans that move off the farm. Surplus storage
capacity for rice exists in Chiriqui, even during the harvest season
when most output is placed on the market (this includes the capacity of
silos currently being constructed in David under the AID-financed
Agricultural Marketing Project). Elevator capacity for corn and beans
is now being expanded by IMA.

Perishable commodities produced in Chiriqui consist of tomatoes
(principally industrial), onions, potatoes, and other vegetables.
Marketing channels for these commodities are simple; most are
consumed fresh without processing. Post-harvest losses are heavy due
to lack of cold storage facilities and poor handling. Lack of grading
and classification, and improper handling exclude important markets
such as militarv installations.

Beef is marketed through well established and etficient channels.
Abattoir capacity in Chiriqui is being utilized at only 50%; increased
output can be placed in market channels without difficulty. Milk
processing facilities are being used at near-capacity. However,
projected increases in milk production owing to technology transfer are
not great. Large increases 1n production of poultry products are not
anticipated.

Pricing actions by the GOP encompass most agricultural products.
When historical support prices for ccrn and rice are compared with the
area planted, a high correlation is evident. Further, acreage
expansion has been twice as high by small and medium operators as for
large farmers. Such small farm response indicates that target farmers
can make a contribution to increased output when there is a market
demand (someone to sell to) and a market system (someone to sell
througn) .

7. Credit Availability

Use of new production technoloyy otten involves expenditures by
farmers on improved seeds, pesticides, tertilizers, and equipment and
implements to apply new inputs. Such expenditures must be Linanced
either by borrowing or trom savings for the period between the time
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that inputs are first purchased until the crop is marketed. Because of
the poverty of many small and medium operators, it is arqued that
extending production credit to farmers can be an important accelerator
of technology transfer. While there may be some validity in this
argument, there 1s little empirical basis for the belief that small and
medium farmers do not have savings which could be used for marginally
increasing their productive capacity.

Survey data from Chiriqui Province indicate that 70% of the farmers
interviewed did not use credit and, of these, only 18% answered the
question regarding reasons for non-use of credit.~ Studies have
shown that lack of credit availability is not a primary reason why
farmers do now borrow money to purchase improved seeds or fertilizers.
The real reason frequently is (1) that the farmer is not convinced that
the new input would be technically efficient, or (2) that he feels that
the increased product to be had from the use of the new input would not
be worth the cost plus the added labor in using it, or (3) that the
increased output promised by the use of the new inputs is not large
enough to justify the risk of trying out a new method.2/

Surveys have shown that the Agricultural Development Bank (uDA) is
an important source of credit to small and medium farmers in the target
province.é/ In FY 1980-81, farmers in Chiriqui Province borrowed
$16.5 million from BDA, or 35% of all outstanding loans of BDA in that
year (Annex II.H). Considering the importance of Chiriqui Province
agricultural proauction ir Panama, a substantial portion of production
credit is financed out of farmer savings, or by other sources.
Nonetheless, BDA has increased its credit portfolio substantially;
total outstanding loans rose from $6.6 million in 1970 to $40.0 million
in 1981. Further increases in credit availability are planned by BDA.

Avallability of production credit is not assessed as a principal
constraint to adoption of improved agricultural technology by small and
medium farmers in Chiriqui. Hence, a credit component is not included
in the project. Instead, technology transfer personnel will work
closely with BDA agents in the field and through the CALs to make
farmers aware of credit availability for use in exploitng the new
technology.

1/ MIDA-IICA Perfil del Area de Renacimiento.

%/ See Credit and Technology Transter, Annex 2-H, and A. T. Mosher,
Getting Agriculture Moving--Essentials tor Developing and
Modernization," Frederick A. Praeger Publishers, 1966.

3/ MIDA-IICA Perfil del Area de Renacimiento.
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Administrative Feasibility

The basic thrust of project design has been to (1) minimize
institutional changes; (2) take advantage of those strengths that
exist; and (3) reinforce those parts of entities whose weaknesses could
cause serious delay or damage to project implementation. Thus, MIDA
will continue to operate with only minor institutional changes at the
local, regioral and national levels. At the local level,
project-induced changes would include the reassigninent of personnel
from other programs to technology transter, and placing senior
technology transfer agents under the responsibility of the
newly-created Project Coordinator position. At the regional level, the
MIDA Region 1 Administration Office will be strengthened through
technical assistance and training ir. new administrative, financial
management, and inventory control svstems. The office will be further
strengthened by the appointment of a Deputy Project Coordinator, who
will have primary responsibility for all project logistic systems.
These activities will have direct positive effects on the Short-term
Training and Logistic Support components.

Long-term training and infrastructure expansion and remodeling are
not considered problems for either MIDA or IDIAP in that activities
required will be essentially monitoring only as AID OI/IT and the
Panama Mission will support the former and the private construction
firms will construct/remodel the local agencies and the IE&C center (a
MIDA architect is currently preparing the plans and specifications for
these buildings; preliminary plans are shown in Annex 2.E).

Intformation, Education and Communication (IE&C) is an area in
which MIDA has not demonstrated technical or managerial strengths. For
this reason, the project will take advantage of the IDIAP's current
operational programs in this area and will further strengthen the
capability of IDIAP'S technology transfer unit to undertake expanded
IE&C activities.

National level activities are focused on using the Comité
Consultivo Agropecuario (CCA) as a national forum for technology
transter through meetings and annual conferences or encuentros, none of
which involve activities beyond current capabilities (e.g. IDIAP
sponsored an agricultural technology conference for 300 participants in
August of 1982). Creation of a national technology transter
institutional structure at the nctional level is a critical, yet
separate issue to be covered in the evaluation/design of Phase 2.

Administrative analysis has shown that the activities contemplated
under the project are teasible within the current and planned admini-
strative and managerial capacities of MIDA and LDIAP., This is further
supported by the highly favorable response given to the project by the
Region 1 Director and local agency employees, who perceive the project
as an opportunity to receive new skills and technical/logistic support
in the performance of their jobs.



PARI' V. = PRQJECT IMPLEMENIASTIUN ARRANGEMENTS

A. Implementation Plan

The anticipated sequence of major implementation events by quarter for
the Agricultural Technology Transfer Project is shown in Table 5-1.

B. Project Management and Coordination

Successful implementation of the project requires technical expertise,
close management at all levels in MIDA, and coordination at the policy and
operational levels within the SPA as well as with various private sector
entities. To meet these requirements, a project technical-management core
will be located in the MIDA Regional 1 Office in David. This core will
consist of a Project Coordinator responsible for agricultural technology
transfer at the regional level and reporting directly to the MIDA Regional
Director, a Deputy Project Coordinator in charge of project logistical
support, and an office secretary. At the national level, project
monitoring and prospective expansion to a national technology transfer
program will be coordinated by a senior member ot the Ministry of
Agriculture's executive statf. Project management and coordination roles
are summarized below:

1. Minister of Agriculture

The Minister of Agriculture will provide general policy guidance
to the senior member of his executive statf, the Director of MIDA
Region 1, the Director General ot IDIAP, and other heads of the SPA as
regards the content of activities and the roles of the various
entities and their personnel. Once these guidelines are set, 1t 1s
anticipated that in audition to his regular participation as chair of
the Comité Agropecuario Nacional (CAN) and the Comité Consultivo
Agropecuario (CCA), the Minister's involvement will be required only
when new project policy issues arise.

2. MIDA Senior Executive Staft Member (SkSM)

This person will be the Ministers' designee in overseelng the
Project. wnile not involved in the day-to-day minutlae of project
implementation, the SkESM will pear the responsipllity tor national
level coordination of the project, presentation of counterpart funding
requlrements to the tMinlster in conjunction with the MIDA Kegion 1
Director and the head of IDIAP, and coordination ot evaluation and
analytical and design components tor the expansion of the technology
transter program under Phase 2.






3. MIDA Director/Region 1

The MIDA Region 1 Director will have tne primary responsibility
for the implementation of the project and for coordinating its
activities within the region. He will have the overall responsibility
for decisions regarding project personnel, construction of infra-
structure and provision of necessary logistical support and technical
assistance. The Regional Director will also be responsible for the
development of the yearly counterpart budgets in consultation with the
SESM tor presentation to the Minister in support of the ATT project.
rde will continue as chairman of the Comité Agropecuario Regional (CAR)
and will also preside over the proposed technology transfer sub-group,
CARIT. '

4, MIDA Project Coordinator

The MIDA project coordinator will report directly to the Regional
Director and will be responsible for the day-to~day administration of
the project, planning and monitoring the major implementation actions
of the project, e.g., the contracting of technical assistance, yearly
implementation plans, training plans, evaluations, and for bringing
those issues requiring higher attention to the Regional Director.

The Project Coordinator will pe a critical element in the
implementation ot the Project. This person will be responsiple for
the techrical execution of all Project activities, supervision of
technical-assistance personnel and for the quality/quantity of the
technical outputs. Such an individual should have a technical back-
ground in agricultural technoloyy transter, possess public management
skills and have proven experience in the implementation and evaluation
ot complex agricultural development projects. Specifically, he/she
will be charged with the (1) developing/tinalizing scopes of work for
all technical assistance provided under the Project, (2) scheduling
technical assistance as regards the most efficient timing of inputs
and thelr proper sequence of execution, (3) over-seeing all technical-
assistance inputs and outputs, (4) facilitating the work of technical
assistance consultants witnin and between the region's various field
units, (9) coordination of training, infrastructure and logistic
support plans, and (6) swygesting remedial actions and/or additional
inputs tor tnose activities suffering implementation diftficulties.
short courses training technoloyy transtfer administration will be
provided tor this individual during the first year of the project.

5. Deputy Project Coordinator

A beputy Project Coordinator with specific responsibility for
project logistics will be located in the David Regional Office. This
person, working in conjunction with Office ot Administration statt,
will be charged with supporting the local offices and the information
center with personnel, wvehicles, vehicle maintenance, fuel, office
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equipment and supplies. In addition, the deputy will also work with
the technical assistance consultants provided to strengthen the
logistic, financial management and control systems of the Office of
Administration. This person will work under the direction of the
Project Coordinator and will actively participate in all facets of
project in addition to the above responsibilities.

€. IDIAP Coordinator

IDIAP will name a coordinator to be charged with coordinating the
day-to-day activities between MIDA and IDIAP's Technology Transfer
Directorate. As with the Project Coordinator, the IDIAP coordinator
will be responsible for facilitating and coordinating the work of the
consultants within IDIAP and for coordinating those activities with
other members of the SPA.

7. Consultants

Consultants providing technical assistance will be responsible to
the Regional Director and work under the daily supervision of the
Project Coordinator. Their specific counterparts will be the
technical personnel from the local offices, the regional logistics
office, IDIAP's Technology Transfer Directorate coordinator or the
Project Coordinator as required. Any problems or difficulties with
consultants that cannot be resolved by the Project Coordinator, in
consultation with the Lechnical personnel, will pbe raised to the level
of the MIDA Region 1 Director.

8. AID Project Officer

The AID Project Ofticer will work closely with the MIDA Senior
Executive Staff Member, the MIDA Regional Director, the Project and
Deputy Project Coordinators, the IDIAP Coordinator, and technical
assistance consultants. The Project Officer will be responsible for
helping MIDA and IDIAP develop Annual Financial Plans, for the
development and approval of Quarterly Work Plans, and for reviewing
and approving scopes of work, terms of reference and specifications
for tne procurement of technical services and equipment. The AIT is a
field project and will require active field monitoring of all project
components, especially during the intitial stages of project
implementation.

Training

The various diagnostic studies pointed out training needs for

technical and operational-level personnel in four areas: (l) pre-program
training, (2) initial technical training, (3) in-service training and (4)
long-term training. More detailed information on specific training needs
and the planned program can be found in Annex II.B.
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In order to meet the initial training needs and assure the efficient
ard timely execution of project activities, a pre-induction training course
will be held to introduce regional personnel to the concept of technology
transfer, explain the project ard its activities and outline their roles in
the project. This will be followed in close sequence by a one month
technical course on how to prepare farm diagnostics and on the specifics of
various technical assistance packages to be transferred. Both of these
courses will be held in Chiriqui and will be presented in training packages
specifically adopted to the circumstances and socio~cultural
characteristics of the region.

These courses will be followed by regular in-service training sessions
during which (1) IDIAP specialists will train the senior technology
transfer agents and (2) the senior agents will pass new technological
packages and other farm service skills to their assistants. In-service
training will not require outside inputs, e.g. technical assistance, except
for the most exceptional technical circumstances. Also, during project
implemtation, subject matter specialists will be sent to various short
courses in Latin America anc the U.S. to upgrade their technical skills and
knowledge. These course will be arranged by the Project Coordinator in
consultation with the AID Project and Training Officers.

Also receiving training will be the members of the local and regional
technology transfer committees (CALs, CAN and CARTT) who will receive short
courses in "team building", how to work with and improve their functioning
in groups, specifically how to elicit feedback from the private sector
members, how to plan and organize meetings and set agendas, and how to
coordinate activities with other members of the SPA. This type of training
is available from local Panamanian firms and because of the need for
socio-cultural sensitivity to the circumstances in Chiriqui will likely be
solicited from within Panama.

D. Procurement of Goods and Services

1. Overview

AID guidelines suggest that the Borrower under an AID loan be
charged with the procurement of goods and services unless there are
mitigating circumstances. In the case instant, it is felt that the
complexity of the Project and a realistic assessment of the GOP's
procurement performance in other AID projects suggests a transitional
mechanism. Such a mechanism will not only satisfy the procurement
needs of the Project itself, but also strengthen the Government of
Panama in this area, specifically as it relates to AID procurement
regulations and p:ocedures. Thus, during the first rfew months of the
project, AID will play a key supporting role in Project procurement.
Specifically, AID will give advice and guidance on (1) the contracting
of the technical assistance for the pre-program workshops, initial
technical training and logistical technical assistance and (2) the
procurement of any necessary goods and services required for the
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initial operation of the Project Coordinator's office and related
coordination functions. If necessary, the Regional Contracting
Officer will purchase any vehicles required during the first year of
implementation.

Once the actions described above have been completed, it is
expected that AID's active procurement/contracting support role will
end. With the planned technical assistance in logistical systems and
controls, financial management, and general administration, MIDA's
Regional Office of Administration and IDIAP will assume responsibility
for the procurement of goods and services financed under the Project
with the full-time support of the Deputy Project Coordinator. The
deputy will be charged with the development of several informal
workshops for local and regional office personnel in consultation with
the RCO, ODR and the Project Coordinator in order to develop detailed
procurement plans for technical assistance and other project goods and
services. He/she will also support each project activity in drafting
scopes of work, terms of reference, specifications, and other required
documentation.

2. Waiver for Motorcycles

Off-road motorcycles are the most effective and economical means
of transport for field agents in the performance of their farm visits
in many areas of Chiriquui. The Project Design Team analysed agent
transportation needs, weather conaitions and road networks and aecided
that 96 motorcycles of approximatlely 175 cc. size (estimated cost
$200,000) would be required under the project. Lightweight motorcycles
of this type (under 250 cc.) are not manufactured in the U.S. There
are, however, several brands of Japanese manufactured motorcyles sold
in Panama with adequate maintenance facilities which meet field agent
needs. A wailver will be included in the Project Authorization (sece
Annex I.D) tor the purchase of off-road motorcycles from Geographic
Code 935; all four-wheel drive venicles will be of Geographic Code 000
source and origin.

E. Project Evaluation

Annual progress evaluations will be held in 1984 through 1988 with an
in-dept impact evaluation scheduled for the end-ot-project in June 1949.
The evaluation in 1984 will be a joint evaluation-design process to review
the project and decide on the feasibility of its expansion to other priority
regions. Given the other technology transfer models being tested, AID and
the GOP will have to assess their success to some degree (the technology
transfer conferences to be sponsored yearly by the CCA should help in this
regard) before deciding to move toward with a national progyram. If the
decision is positive, the consultant team will have two key design tasks:
(1) whether it is feasible to combine Phases 2 and 3 into one project and
(2) the development of a national institutional mechanism to coordinate and
administer a nationwide technology transter system.
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Regular progress evaluations will:

1. Examine the Project's design to determine if it conforms to
current reality;

2. Examine the timely provision and quality of inputs by AID and the
GOP;

3. Compare and analyze actual progress toward achievement of planned
outputs and purpose; and

4. Identify and analyze implementation problems, their causes and
effects.

5. Assess the strengths and weaknesses of other technology transfer
models and consider which positive attributes might be worthwhile
incorporating in Chiriqui.

Using the results of each evaluation, the combined MIDA, IDIAP and AID
evaluation team will hold a workshop to prepare an action document that
contains major findings and recommended corrective actions. This report
will be submitted to the Minister of Agriculture's senior executive staff
designee, the Region 1 Director, the Director General of IDIAP, and AID.
The MIDA and IDIAP Project Coordinators will be responsible for ensuring
that the recommended actions are carried out within the time period
specified in the evaluation report.

The final End-of-Project evaluation will be prepared hy an outside
group ot consultants. This evaluation will cover the topics mentioned above
and also determine whether the project has achieved its end-of-project
status, determine the project's positive and negative inpacts, catalogue
what lessons have been learned, and specify if these lessons apply to the
other phases of the technology transter program if under implementation, to
other Mission sectoral projects or to activities in other countries.

Copies of this report should be delivered to the Minister of Agriculture,
the Director General of IDIAP and AID within 30 days of the Project PACD.

F. Conditions, Covenants and Negotiating Status

The project has been thoroughly discussed with members of the public
and private scctors at the regional and local levels and has been tormally
presented to tne Vice-Minister of Agriculture and the new Minister of
Planning and Economic Development. Reaction has been favorable and there
appear to be no major impediments to negotiating and signing the Project
Loan and Grant Agreement in FY 1982. However, while the GUP has agreed
verbally to providing the personnel and logistic support required for the
project, the imechanics have not been presented yet to AID. For this
reason, in addition to the standard conditions, we are recommending the
following:
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1. Conditions Precedent to First Disbursement (Loan and Grant)

Prior to any disbursement, or the issnance of commitment
documents under the Project Agreement to tinance any Project activity, the
GOP shall, except as AID may otherwise agree in writing, furnish to AID in
form and substance satisfactory to AID:

(a) evidence that the Ministry of Agriculture has appointed a
senior executive statf member to monitor the coordination
of the Project at the national level;

(b) evidence that a Project Coordinator and a Deputy
Coordinator for the Project have been appointed for the
MIDA Regional Office in David;

(c) a long term training plan which specifies the number of
personnel to be trained, the subject areas to be studied
and the designated positions to be filled upon completion
of studies.

(d) an agreement between the Ministry of Agricultural
Development ("MIDA") and the Panamanian Institute for
Applied Agricultural Research ("IDIAP") which details
IDIAP's responsibilities and the resources to be committed
under the Project;

(e) evidence that IDIAP has appointed a Project Coordinator for
its activities under the Project.

2. Conditions Precedent to Disbursement (Loan and Grant)

Prior to any disbursement, or the issuance of any commitment
documents under the Project Agreement to finance any Project activity
except for long-term training, the GOP shall, except as AID may otherwise
agree in writing, furnish to AID, in form and substance satisfactory to AID:

(a) a financial plan which det2ils Loan, Grant and GOP
counterpart funds budgeted for all activities to be carried
out over the first year of the Project;

(b) a quarterly work plan, to be submitted each quarter during
the first year of the Project, which details each Project
Activity to be carried out during such quarter and a budget
which details the proposed AID funds for each such activity.

3. Condition Precedent to Disbursement for the Logistics Support
Component (Loan)

Prior to any disbursement or the issuance of any commitment
documents under the Loan to finance any Project logistic support
activities, except for technical assistance for the MIDA Region 1 Office of
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Administration and except for the procurement of such vehicles as
USAID/Panama may approve, the GOP shall, except as AID may otherwise agree
in writing, furnish to AID, in form and substance satisfactory to AID:

(a)

(b)

evidence that an adequate logistics control and management
system to support tne local field agencies has been
established;

evidence that the necessary personnel for the field offices
have been reassigned, recruited and placed at such otfices,
and that such personnel have completed pre-program and
initial technical training under the Project;

4. Recurring Condition Precedent to Dist'irsement

Prior to any disbursement, or the issuance of any commitment
documents under the Project Agreement to finance any Project activity, each
Project year after the first Project year, except for long-term training,
the GOP shall, except as AID may otherwise agree in writing, furnish to
AID, in form and substance satisfactory to AID:

(a)

(b)

(c)

a financial plan which details Loan, Grant and GOP
counterpart funds budgeted for all activities to be carried
out over such Project vear;

a quarterly work plan, to be submitted each quarter during
such year, which details each Project activity to be
carried out in such quarter and a budget wnich details the
proposed AID tunds expenditures for each such activity.

evidence that it will provide budgetary support of no less
than the equivalent of $60,000 to cover the expenses ot
fuel for vehicles procured under the Project.

5. Covenants

The GOP shall covenant that, unless AID otherwise agrees in
writing, it will:

(a)

(b)

provide budgetary support over the life ot the Project of
not less than the equivalent ot Six Million Three Hundred
Forty Thousand United States Dollars ($e,340,000) tor
Project activities and to provide budgetary support tor
on-goiny activities atter the lite of the Project;

make reasonable efforts to retaln personnel trained under
the Project in positions related to agricultural technology
transter,
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PN TATIVE SUMMAKY

OQJICTIVELY VERIFIABLE INDICATORS

MUANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

A S-ztor Ghal

To intrease Ranara's food

pradocticn and increase erployrent
otpertunities 1n ajriculture while
conseIving the natural resource bhase

Yearly increases in tood Ft
of at least 4% after the fo

oduction
urth year.

Census & national statistics

1. Lower prices do not offset
gains in agricultural sector's

productivity.

B. frciect purpose

70 establish an ggerational

ajricultural tecdnology transfer
systes in the Provinoe of Qhiriqui.

1.1 belivery of ietnologies

A cystem in place capable of deliveritg
rew technologies to 60% of small/medium
producers in Ciiriqui on a yearly basic

by 1985, with an adoption rate of 6O%.

Annual Project Reviews
Project evaluations
AlD Project Files

QP statistics

MIDA records and files.

1. New technolojies are made
available throughout the life
of the Project by IDIAP, UP,
Int'l Agricultural Research
Centers and others.

2. C.P.s relating to field

1.1.1 By Tecdhinicians MD Project files. services met on a Limely basis.
Tne: Direct 1983 1384 1985 1986 1987 1988 1989 Totals
Doronstrations - 2c0 450 450 150 450 450 2,450
Farm Visite 8,550 25,662 51,324 51,324 51,324 51,324 51,324 290,832
Field tays - 11¢ 110 110 110 110 110 _ 660
Farrer beetings 220 220 220 220 220 220 220 1,540
.12 By Specialists
1yvpe: Direct 1983 1984 1985 1986 1947 1938 19389 Totals
Seminar Mrkshps 16 16 18 24 40 48 48 210
Field Visits 100 120 120 144 240 240 240 1,204
Field hays - 8 10 12 24 24 24 102
Farrer Mectings - 16 18 24 40 48 48 193
Te: Indirect 198> 1984 1985 1936 19487 1988 1989 Totals
Patghilets - 8 10 12 23 24 24 102
Radio 100 120 120 200 240 240 240 1,260
H:wsmper; 10 20 50 50 50 50 50 280
Other media 12 12 12 12 12 12 12 84
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FARFATIVE SUMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSIMPTIONS

C. Pro-exct Qutnuts

1.0 Iiman Resources Levelomment
A staftr of trained technology
transfer techinicians and
acainistrators of sufficent size
to extend new technologies to
sall/modiun farmers throughout
Chiriqul Province.

1.1 Trained Personnel

1.1.1 Pre-Program Trainiry (1 month)

Position 83 84 B85 86 87 88 89 Total
Ing. Agron. 27 - - - - e - 27
Assistants 109 25 25 25 25 25 25 259
Specialists 24 - - - - - - 24
Support staff 12 - - - - - - 12
Yearly Totals 172 25 25 25 25 25 25 322
1.1.2 Initial Technical Training
Position 63 84 B5 B85 87 83 89 Total
In3. Mgron. 27 - - - - - - 27
Assistants 09 - - - - - = 109
Specialists 24 - - - - - - 24
Yearly Totals 160 0 0 0 0 0 0O 160
1.1.3 In-Service Training
Position 83 81 85 86 081 88 89
Specialists
Ing. /gron. 27 21 21 21 21 21 21
Assistants 109 109 109 109 109 109 109
Yearly Totals 136 136 136 136 136 136 136
1.1.4 Short Courses (3-6 ronths)
Position B3 B4 B85 B6 B7 83 89 ‘Total
Specialists B 7 5 4 3 3 13 33
Ing. Agron. 10 8 9 3 4 4 4 __ 42
Yearly Totals 18 15 Y4 7 7 7 7 15
1.1.5 long-tera Training
Position 83 B84 85 86 87 88 89 ‘Total
Specialicsts g8 8 8 - - - - 24
Ing. Agron. g8 - - - - - - 8
Yearly Totals _  _  __  _ _  __ __

16 8 8 - - - - 32

1.
2.
3.

4.

189
763

MIDA records and files.
AID Project files.
Field Inspections.

Project Evaluations

Total

952

1. Persons trained under
the project begin work on
a timely basis, are locat
ed where needed and work
in the subject areas in
vhich they were trained.



Annex I.A.
Page 3 of 5 pages

NARRATIVE SIMMARY

OBJECTIVELY VERIFIABLE TNDICATORS

IMPORTANT ASSUMPTIONS

MEANG OF VERTFICATION

1/ buring the first 3 years vehicles w
through warantce and a private main

i1l be maintained
tenance contract.

2.0 Infrastructure 2.1 Infrastructure Upgrading 1. MIDA records and files. 1. Acces to isolated sites
. remains open for construc-
Aeguate structures located Activity 83 84 Total 2. Quarterly Work Plans. tion equipment, materials
in strategic locations to and workers.
carry out project activities 1. Iocal Ngencies 3. AID Engineering Inspection
in Qhirigul Province. a. Remodeling 2 - 2 reports and site visits.
b. Expansion 2 1 3
c. Construction _2 3 5 4. BID documents and Construc-
Total 6 4 1C tion Contracts.
2. IE&C Center
a. Construction - 1 1
3.0 Information, Fducation & Communication 3.1 A1 IE&C Center located in David 1. BAnnual Project Review 1. IDIAP, VP and Interna-
capable of producing technoloyy 2. 1, E&C files tional Mricultural Re-
A regyional agricultural 1ESC transfer materials in the 3. Local agencies' records search Centers will pro-
center capable of reproducing following quantities: vide constant flow Jf
and delivering on a timely technological changes of
basis odapted techne dgy transfer 3.1.1 I,E&C Ouputs applicability in Chiri-
research results and other qui.
useful inforration developed hv tew Msterials 83 84 B85 8 87 88 B9 _Totals
IDIAP, MIDA, Faculty of Agronom’, a. Handouts lu 24 28 36 100 100 100 398 2. Extension agents and
or adapted from other sources b. Pamihilets - 20 50 60 100 100 100 430 assistants will hold
outside of Panama. c. Technical notes - 24 25 60 100 100 100 409 regularly scheduled
d. llkews relcases 15 40 100 100 100 100 100 555 farm visits, field
e, Circular letters 10 26 S0 50 50 50 50 286 days, farmer meetings
f. Flanting guide - 12 10 10 10 10 10 62 and cultivate demons-
g. Tech-Packs - 10 10 10 10 10 10 €0 tration plets giving
h. Video-Cassettes - 6 6 6 10 10 10 48 validity to improved
i. Graphic designs - 50 SO 50 50 50 S0 300 practices and methods
j. Slide-Tapes - 12 12 12 12 12 12 606 transferable to other
k. Other - 12 12 ]2 12 12 12 72 areas.
4.1 logistical Support 4.1.1 Bl 84 35 86 87 08 B89 1. Review of Deputy 1. 1t is assumad that
Project Coordinators MIDA personncl will
A logistical support system a. Personinel reassigned/ and USAId Project Man- be reassigned to or
capable of supporting all recruited 160 25 25 25 25 25 25 ager Records. recruited for the
technology transfer activities b. Vehicles purchased 13138 -~ - 2 3 - project as needed,
in Chiriqui. Cc. Vehicies maintained - = = 151 153 156 156 2. MIDA/IDINP reimburse~ that counterpart
d. Hquiirent and materiais ment requests. funding is forthcom~
purchased 3 3 3 3 38 3 53 ing for equipnent and
e. Construction contracts 6 5 - - - - - materials, and that
f. New logistical management GOP's procurenent
systems and controls 1 - - = « - = performance is

improved by technic-
al assistance.
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATICN

IMPORTANT ASSUMPTIONS

S.0 Institutional Coordinaticn

Institutional mechanisms set up
capable of generating private
sector feedback and coordinating
activities of MIDA Region 1 with
IDIAP and other mecbers of SFA.

5.1 Formal Memn of Understanding
signed between MIDA and IDIAP
by Januvary 1, 1983.

5.2 Cther agreements executed (BDA, 1SA,
Facultad de Mronomia, et al.) as
required.

5.3 Comité /gropecuario Regional de
Transferencia de Técnologia operational
and coordinating project activities
within the sector and with complementary
activities of other Ministries.

5.4 Ten (10) Lucal Coordinating Committees
established and providing continuous
feeback to MDA, IDIAP and other SPA
repesentatives on the project and its
irplementation (CALs to meet at least
1 times a year)

5.5 A minimm of 7 conferences sponsored
by CCA have been held on the subject
of technology transfer throughout the
life of the project.

1.

1.

1.
2.

1.
2.

1.

Copies of agreements/memos.

Coples of agrecments/memos.

Formal Enabling Documents
Committee Minutes.

Formal enabling documents.
Committee Minutes.

Conferenece proceedings
and reports.
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RARRATIVE SUMMARY

CBJECTIVELY VERIFIABLE INDICATORS

MEANG OF VERIFICATION

IMEORTANT ASSUPTIRNS

0.

TS
AR

1.0 Hran Resauroes Develoment

1.1 R
1.2 Txa

12 Term Technical Assistance
101093

as

Total

2.0 Irtrastruacture

.1 Gonctniction
3.0 IRAC
Il Thit Tors Technical Assistance
.2 Lyeirert Yaterltals
talz

matit tniraL Gaerdination

et TEm Tedoical Assistance

5.1

S5.2 Selerenws
L 1 3

o+

vl ITISUD

- )
SR DY

Lzt Tein Twctoacol Assistance

Trtal AID ren Punoed

xal AlD Geant Puaodded

Al GF Gentcrpatt
TAL BCLTT

$6,000
1,%00
6,340
13,840

S p/=
2,498 p/m

11 buildings

S5 p/m
various

S p/a
156
various
various

S p/m

various

25 p/m

(3000) 1. Q0P Reimbursement Requests.
2. AID Controller reports.
3. AID Project Files.
1983 1934 1885 1986 1987 1988 1989 Totals
41 - - - - - - 41
752 3915 833 531 323 219 219 3,792
- - - - - - - 3,833
1983 1984 1685 198€ 1987 1988 1989 Totals
€00 57% - - - - 1,175
1983 1924 1985 1986 1987 1988 1989 Totals
21 21 - - - - - 42
10 45 15 15 15 15 15 150
192
1983 1984 13935 19386 1987 1988 1989 Totals
- il - - - - - 41
195 670 - - 30 45 1,140
167 141 20 104 20 20 20 502
- 15 20 20 20 20 20 115
1,798
1583 1934 1985 1986 1987 1988 1989 Tctals
21 21 - - - - - - 42
25 25 25 25 25 25 25 175
3 8 10 10 10 10 10 66
283
1683 1984 1965 1986 1987 1988 1989 Totals
- 123 - - - - 219

70

1. Conditions Precedent are met
as scheduled in the Pro A3.

2. Technical Assistance Con-
tracts 1eton a timely basis.

3. Inputs are available and in
place on a timely hasis.

4. Prices do not rise signifi-
cantly beyond what has been
allowed for contingencies.

5. QP counterpart funds are
available on a yearly basis
as required by Project
implementation plans.

6. QOP present., reimbursement
requests on a continuous,
timely basis in order to keep
the rotating fund functioning
properly.
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CERTIFICATION PURSUANT TO SECTION bll(e)
OF THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Robin Gomez, the principal ofticer of the Agency tor
International Development in Panama, having taken into consideration
among other factors, the maintenance and utilization of development
projects in Panama previously financed or assisted by the United
States, do hereby certify that, in my judgment, Panama has the
technical capability and the physical, financial, and human resources
to utilize and maintain erfectively the proposed loan/grant ot Seven
Million Five Hundred Thousand United states dollars ($7,500,000) trom
the Government of the United States of America to the Government ot
Panama to establish an operational technoloyy transter system ir the
Province of Chiriqul.

This judgment is based on the tacts presented in this Project Paper
and the Mission's previous experience with the Ministry oi agricultural
Development and the Panamanian Institute tor Applied Agricultural
Research, as well as loans to other Government ot Panama agencies.

Robin Gom:z é/
Director, USAID/Panama

q///?;L

Date:




5C(1) - COUNTRY CHECKLIST.

Listed below are statutory
criteria applicable generally to
FAA funds, and criteria
applicable to individual fund

sources:

Development Assistance

and Economic Support Fund.

A. GENERAL CRITERIA FOR COUNTRY

ELIGIBLITY

1.

FAA Sec. 48l1. Bas it been

determined that the
government of the
recipient country has
failed to take adequate
steps to prevent narcotic
drugs and other
controlled substances (as
defined by the
Comprehensive Drug Abuse
Prevention and Control
Act of 1970) produced or
F.ocessed, in whole or in
part, in such country, or:
transported through such
country, from being sold
illecally within the
jurisdiction of such
country to U.S.
Government personnel or
their dependents, or from
entering the U.S.
unlawfully?

FAA Sec. 620(c)., 1If

assistanhce 1S tO &
government, is the
government liable as
debtor or uncoacditional
guarentor on any debt to
a U.S. citizen for goods
or services furnished or
ordered where (&) such
citizen hec exhausted
available legal remecies
and (b) the debt is not
denied or contected by
guch governmens?

No

No

Annex I.C
Page 1 of 22
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FAA Sec. 620(e)(1l). 1If

assistance is to a
government, .has it
(including governmernt
agencies or subdivisions)
taken any action which
has the effect of
nationalizing,
expropriating, or
otherwise seizing
ownership or control of
property of U.S. citizens
or entities beneficially
owned by them without
taking steps to discharge
its obligations toward
such citizens or entities?

FAA Sec. 532(c), 620(a),

620(f), 620D; FY 1982

Aprropriation Act Secs.

512 and 513. 1Is

recipient country a
Communist country? Wwill
assistance be provided to.
Angola, Cambodia, Cuba, =
Laos, Vietnam, Syria,
Libya, Irag, or South
Yemen? Will assistance
be provided to
Afghanistan or Mozambique
without a waiver?

ISDCA of 198l secs. 724,

727 ana 730. For

specific restrictions on
assistance to Nicaragua,
see Sec., 724 of the ISDCA
of 198l. For specific
restrictions on
assistance to El
Salvador, see Secs. 727
and 730 of the ISDCA of
1981.

FAA Sec. 620(j). BHas the

country permitted, or
failed to take adeguate
measures to prevent, the
damage or destructioa by
mob action ui U.S.
property?

Annex I.C
Page 2 of 22

No.

No.

Not applicable.

No.
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FAA Sec. 620(l). Has the
country failed to enter
into an agreement with
OPIC?

FAA Sec. 620(0);
Fishermen's Protective
Act of 1967, as amenaded,
Sec. 5. (&) Has the
country seized, or
imposed any penalty or
sanction acainst, any
U.S. fishing activities
in international waters?

(b) 1If so, has any
deduction required by the
Fishermen's Protective
Act been made?

FAA Sec. 620(q); FY 1982
Appropriation Act Sec.
517. (a) Has the
government of the
recipient country been in
default for more then six
months on interest or
principzl of any AID loan
to the country? (b) Has
the country been in
default for more than one
year on interest or
principal on any U.S.
loan under a procram for
which the appropriation
bill appropriates funds?

FAA Sec. 620(s). If
contemplated assistance
is developnment loan or
from Economic Support
Fund, has the
Adminictrator taken into
account the amount of
foreign exchange or other
resources which the
country has spent on
military equipment?
(Reference may be made to
the annual "Taking into

No.

No.

No.

Yes.

Annex I.C
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12.

13.

-4~

Consideration® memo:
*Yyes, taken into account
by the Administrator at
time of approval of
Agency OYB." This
approval by the
Administrator of the
Operational Year Budget
can be the basis for an
affirmative answer during
the fiscal year unless
significant changes in
circumstances occur.,)

FAA Sec. 620(t). BHas the

country severead
diplomatic relations with
the United States? 1If
so, have they been
resumed and have new
bilateral assistance
agreements been
negotiated and entered
into since such
resumption?

FAA Sec. 620(u). What is

the payment status of the
country's U.N.
obligations? 1If the
country is in arrears,
were such arrearages
taken into account by the
AID Administrator in
determining the current
AID Operational Year
Budget? (Reference may
be made to the Taking
into Consideration memo.)

FAA Sec. 620A; FY 1982
Appropriction Act Sec,
520. Has the country
aided or abetted, by
~.anting sanctuary from
prosecution to, any
individual or group which
has committed an act of
international terrorism?
Has the country aided or

Annex I.C
Page 4 of 22

No.

Panama is not in arrears in its
payments of its U.N. obligations.

No.



14.

15.

16.

| &
“5-

abetted, by granting
sanctuary from
prosecution to, any
individual or group which
has committed a war crime?

FAA Sec. 666. Does the

country object, on the
basis of race, religion,
national origin or sex,
to the presence of any
officer or employee of
the U.S. who is present
in such country to carry
out economic development
programs under the FAA?

FAA Sec. 6692, 670. Has

the country, &after August
3, 1977, delivered or
received nuclear
enrichment or
reprocessing equipment,
materials, or technology,
without specified
arrangements cr  =~——
safeguards? BHas it
transferred & nuclear
evplosive device to a
non-nuclear weapon state,
or if such a state,
either received or
detonated a nuclear
explosive device, after
August 3, 19772 (FAA
Sec. 620E permits a
special waiver of Sec.
669 for pakistan.)

ISDCAH of 1981 Sec. 720.

Was the country
reprecented at the
Meecting of Ministers of
Foreign Affairs and Heads
of Delegationc of the
Non-Aligned Countries to
the 36th Generel Secsion
of the Gencral Assembly
of the U.N. of Sept. 25
and 28, 1981, and failed

No.

No.

No.

Annex I.C
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e

—6—

to disassociate itself
from the communigque
issued? 1If so, has the
President taken it into
account? (Reference may
be made to the Taking
into Consideration memo.)

ISDCA of 1981 Sec. 721,

See special requirements
for assistance to Haiti.

B. FUNDING SOURCE CRITERIA FOR

COUKRTRY ELIGIBILITY

l.

Development Assistance

country Criteria.

2. FAA Sec. 1ll16. BHas the
Department of State
determined that this
government has encaged in
a consistent pattern of
gross violations of =
internationally
recognized human ~ights?
If so, can it be
demonstrated that
contemplated assistance
will directly benefit the
needy?

Economic Support Fund

Country Criteria

a. FAA Sec. 502B. Has
it been aetermined that
the country has engaged
in a consistent pattern
of gross violations of
internationally
recognized human rights?
If so, has the country
made such significant
improvements in its human
rights record that
furnishing such
assistance is in the
national interest?

Annex I.C
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Not applicable.

No.

No.
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b. ISDCA of 1981, Sec.
725(b). If ESF is to be
furnished to -:-argentina,
has the President
certified that (1) the
Govt. of Argentina has
made significant progress
in human rights; and (2)
that the provision of
such assistance is in the
national interests of the
D.S.?

c. ISDCA of 1981, Sec.
726(b). If ESF
assistance is to be
furnished to Chile, has
the President certified
that (1) the Govt. of
Chile has made
significant progress in
buman rights; (2) it is
in the nationgl interest
of the U.S.; and (3) the
Govt. of Chile is not
aiding international
terrorism and has taken
steps to bring to justice
those indictec in
connection with the
murder of Orlando
Letelier?

Annex I.C
Page 7 of 22

Not applicable.

Not applicable.
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5C(2) PROJECT CHECKLIST

Listed below are statutory
criteria applicable ‘to projects.
This section is divided into two
parts. Part A. includes criteria
applicable to all project:. Part
B. applies to projects funded
from specific sources only: B.l.
aprlies to all projects funded
with Development Assistance
Funéds, B.2. applies to projects
funded with Development
Assistance loans, and B.3.
applies to projects funded from
ESF.

CROSS REFERENCES: IS COUNTRY
CHECKLIST UP
TO DATE? EAS
STANDARD ITEM
CHECKLIST BEEN
REVIEWED FOR
THIS PROJECT?

A. GERERAL CRITERTIX FOR PROJECT

l. FY 1982 Apnrecoriation Act
Sec. b:3; FLA Sec., 634Ah;
Sec, 653(b).

(a) Describe how
avthorizing and appro-
priations committees of
Senate &nd liouse have
been or will be notified
concerning the project;
(b) is assictance within
(Operational Year Budzet)
country or international
oraanization allocation
reportec¢ to Congress (or
not more than $1 million
over that amount)?

2, FAA Sec. 611(a)(l)., Prior
to obligaticn 1N €XCeSS
of $£100,00, will there be

Annex I.C
Page 8 of 22

Yes.

A congressional notification was
sent to Congress and the 15 day
waiting period expired on
August 25, 1982.

Yes.
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(a) engineering, finan-
cial or other plans
necessary to carry out
the assistance and (b) a
reasonably firm estimate
of the cost to the U.S.
of the assistance?

FAA Sec. 6ll(a)(2). 1If
further legislative
action is required within
recipient country, what
is basis for reasonable
expectation that such
action will be completed
in time to permit orderly
accomplishment of purpose
of the assistance?

FAA Sec., 611(b); FY 1982
Appropriation. ACt Sec,
501. If for water or
water-related land
resource construction,
has project met the
standerds and criteria as
set forth in the
Principles and Standards
for Planning Water and
Related Land Resources,
dated October 25, 197372
(See AID Handbook 3 for
new guidelines.)

FAA Sec. 6ll(e)., 1If
project 1c capital
ascistance (e.q.,
construction), and all
U.S. ass:istance for it
will exceec $1 million,
has Mission Director
certified and Regional
Assistant Administrator
taken into consideration
the country's capability
effectively to maintain
and util:ze the project?

P

Annex I.C
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No further legislative action
is required to carry out this
Project.

The Project will not include any
water or water-related land
resource construction.

This is not a capital assistance
project.
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FAA Sec. 209. 1Is project

susceptible to execution
as part of regional or
multilateral project? If
so, why is project not so
executed? 1Information
and conclusion whether
assistance will encourage
regional development
programs.

FAA Sec, 601¢(a).

Information ana
conclusions whether
project will encourage
efforts of the country
to: (a) increase the
flow of international
trade; (b) foster private
initiative &nd
competition; &nd (c)
encourage development and
use of cooperatives, and
credit unicns, and
savings ané loan
associations; (d)
discourage monopolistic
practices; (e) improve
technical efficiency of
industry, acriculture and
commerce; and (f)
strengthen free labor
unions.

FALA Sec. 601(b).

Information &nd
conclusions on how
project will encourage
U.S. private trace and
investment abroad and
encourage private U,S.
participation in foreign
assistance programs
(including use of private
tracde channels and the
services of U.S, private
enterprise),

|7

No.

a)
b)

c)

d)

e)

£)

Privace U.S.

to

Annex I.C
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Will not increase international trade.

Project will foster private initia-
tive and competition by helping
small farmers enter the marketing
system.

Project activities will be chanuneled
through agricultural, credit and
savings cooperatives whenever
appropriate.

Will promote the entry of small far-
mers into the marketing system.

Project is specifically designed
to improve the technidal efficiency
of small farmers.

Not applicable.

firms will be utilized
provide technical services.
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ll.

12.

13.
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FAA Sec. 612(b), 636(h’;

FY 1962 Appropriation

Act Sec. 507. Describe

steps taken to assure
that, to the maximum
extent possible, the
country is contributing
local currencies to meet
the cost of contractual
and other services, and
foreign currencies owned
by the U.S. are utilized
in lieu of dollars.

PAA Sec. 612(d). Does

the U.S. own excess
foreign currency of the
country and, if so, what
arrangemencs have been
made for its release?

FAA Sec. 601(e). Will

the project ucilize
competitive selection
procedures for the™™
awarcding of contracts,
except whcre applicable
procurement rules allow
otherwise?

FY 1982 Approoriation Act

roori
Sec., 521, If assistance
1s for the procuct:>n of
any commocdity for export,
is the commodity likely
to be in surplus on world
markets at the time the
resulting procuctive
capacity becomes
operative, and is such
assistance likely to
cause substantial injury
to U.S. producers of the
same, similar or
competing commodity?

FAA 118(c) and rd).

Does the project cconply
with the environmental
procecdures set fo th in
AID Requlation 16?2 Does

Annex I.C
Page 11 of 22

The currency used in Panama is
the U.S. Dollar, although it's
denominated a '"Balboa'. There=-
fore, no U.S. owned local
currency exists.

No.

Yes.

The agricultural technology system
designed under the Project will
increase agricultural production of

commodities for domestic consumption.

Yes.
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the project or program
take into consideration
the problem of the des-
truction of tropical
forests?

PAA 121(d). 1If a Sahel
project, has a determina-
tion becn made that the
host government has an
adequate system £or
accounting for and
controlling receipt and
expenditure of project
funds (dollars or local
currency generated
therefrom)?

FONDING CRITERIA FOR PROJECT

l"

Develoopment Assistance

Project Criteria

a. FAA Sec. 102(by, 111,°
113, 28l(a). EXxctent tO

which activity will (a)
effectively involve the
poor in cevelopment, by
extending access to
economy at lccal level,
increasing labor-inten-
sive production and the
use of appropriate
technology, screading
investment ou: fromn
cities to small towns and
rural areas, cnd insuring
wide participation of :he
poor in the benefits of
development on a sus-
tained basis, using the
agpropriate 0.5, insti-
tutions; (b) help develop
cooperatives, especiall
by technical assistance,
to assist rural and uzban
poor to help themselves
toward better life, and

1

Annex I.C
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Not applicable.

“< "a) The Project will assist small farmers:

b)

c)

d)

through the development of a techno-
logy transfer system capable of
disseminating appropriate agricultural
technology on a sustained basis.
Small farmer participation will be
secured through the establishment of
local and regional technology transfer
committees comprised of private sec-
tor beneficiary farsers as well as
public sector technical specialists.
Small farmer participation will also
be secured through applicd research
of small farmer problems and through
field demcnstraticns, field davs and
training activities.

Assistance will be channeled through
small farmers orzanizations such as
agricultural cooperatives and credit
and savings unions whenever
appropriate.

Other private self-help organizations
such as 4-H clubs will also receive
technical agsistance and support.
Regional cooperation will be
encouraged through visits to resear-h
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otherwise encourage
democratic private and
local governmental
institutions; (c) support
the self-help efforts of
developing countries; (d)
promote the participation
of women in the national
economies of developing
countries and the
improvement of women's
status; and (e) utilize
and encourage regional
cooperation by developing
countries?

b. FAA Sec. 103, 1032,
104, 105, 106. Does the
project fit the criteria
for the tvpe of funds
(functional account)
being used?

c. FAX Sec. 107 I
emphacis on '
priate technc
(relatively o
coct-saving, la
technolecgies the
gencrzlly most a
priatc for the ¢
farms, small buci
anc snaell incomes
poor)?

d. Fl no Sec., ’;.;_O{':). will
the rcaipient country
provice at leest 25% of
the ¢crncts of the progran,
project, or actaivitiy
with respect to which
ascistance .S to be
furniched (or 1s the
latter coct~-charing
regquirencent being waived
for a "relotively least
developed® country)?

the

Q0

Annex I.C
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and educational facilities, and
by sharing research results with
other countries in the area.

Yeé.

Yes, The Project is specifically
designed to disseminate appropriate
technologies to small farmers.,

Yes. Panama's counterpart
contribution exceeds 25% of the
total costs of the Project.
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e. PAA Sec. 110(b).

Will grant capital No.
assistance be disbursed
for project over more
than 3 vears? If so, has
justification satis~
factory to Congress been
made, and efforts for
other financing, or is
the recipient country
*relatively least
developed"? (M.O. 1232.1
defined a capitel project
as "the construction,
expansion, equipping or
alteration of & physical
facility or facilities
financec by AID dollar
assistance of not less
then £100,000, i1ncluding
related advisory,
managericl end training
services, and not under-
teken as part of a-«- S ‘
project of a preden-
inantly technical
assistunce character.®

). Does Yes.

)
reasonabl
cont:ibut:
devcliopnent of cconomice
resources, or to the
incrceae ol productive
capacit:es ané cell-sus-
taining cconom:c Ggrowth?

g. FAAN Seoc, 2BY(b), The Project has been desipgned in
Describe extent Lo which close collaboration with Panamanian
program recocniies the public anue private institutions at
particular neccr, the local and national level and
decire!l, anc¢ cayacities attempts to address the needs of
of the people of the Panamanian umall farmers,

!
country; ut:lizes the
country's intellectual
resources Lo ¢ncoutage
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institutional development;
and supports civil

education and training in
skills required for
effective participationm in
governmencal processes
esential to self-government,

Development Assistance Project

Criteriz (Lo&ne Only)

a.

FAA Sec. 122(b).

Informetion and conclusion
on capacity of the country
to repay the loan, at a
reasonable rate of interest.

FAX Sec. 620(d). 1If

assistance is for any
productive enterprise which
will compe'.e with U.S.
enterprises, is there an
agreement by the recipient
country to prevent export
to the U.S. of more tnan
20% of the enterprise's
annual production during
the life of the loan?

ISDCA of 1981, Sec. 724

(c) &nc (¢). It tfor

Nicaracua, does the loan
agrecmert require that the
tunds be used to the
maximu.. extent possible for
the private sector? Does
the project provide for
monitcring uncer FAA Sec,
621(g)?

Ecoromic furport Fund
it

Project Cr:

ria

a.

FAA Sec, 521(a)., Will

this aruistance promote
ceonomic or political

Annex I.C
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Tt provides training and assistance
.0 strengthen institutions and ’
human resources in the public and
private sectors.

USAID review has concluded that ‘the

GOP has the capacity to repay the loan.

Assistance provided under the
Project is not tar any productive
enterprise which will compete with
U.S. enrerpriscs,

Not applicable.

Not app'icable.
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stability? To the extent
possible, does it reflect
the policy directions of
FAA Section 1022

FAA Sec. 531(c). Will

assistance unaer this
chapter be used for
military, or paramilitary
activities?

FAA Sec. 534. Will ESP

funds be used to finance
the construction of the
operation or maintenance
of, or the supplying of
fuel for, a nuclear
facility? 1If so, has the
President certified that
such use of funds is
indispensable to
nonproliferation
objectives?

PAA Sec. 609, 1If

commodities are to be
granted so that sale
proceeds will accrue to
the recipient country,
have gpecial Account
(counterpart)
arrangements been made?

Annex I.C
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Not applicable.

Not applicable.

<& Not applicable.
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SC(3) -~ STANDARD ITEM CHECKLIST

Listed below are the statutory
items which normally will be
covered routinely in those
provisions of an assistance
agreement dealing with its
implementation, or covered in the
agreement by imposing limits on
certain uses of funds.

These items are arranged under
the general headings of (A)
Procurement, (B) Construction,
and (C) Other Restrictions.

A. Procurement

l. FAA Sec. 602. Are there
arrangements to permit
U.S. small business to
participate equitably in
the furnishing of
commodities and services
financeg?

2. F2A Sec. 6C4fa)., Will alli
procurcment 2¢ from the
U.S. except as otherwvise
determined by the
President cr under
delecation from him?

3. FAA Sec. €604(d). 1If the
cooperecing country
discriminates against
marine insurance
companies authorized to
do business in the U.S.,
will commocitiec be
incured in the United
States aqainst narine
risk with such a company?

4. FAX Sec, 604(e); ISDCA of
1960 Sec, TUS(e). 18
ottshore procurement of
agriculturel commnodity or
product i{s to be

Annex I.C
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Yes.

Yes.

Panama docs not discriminate
against U.S, marine insurance
companies.

Not applicable.
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financed, is there
provision against such
procurement when the
domestic price of such
commodity is less than
parity? (Exception where
commodity financed could
not reasonably be
procured in U.S.)

FAA Sec. 604(a). Will

construction or
engineering services be
procured from firms of
countries otherwise
eligible under Code 941,
but which have attained a
competitive capability in
international markets in
one or these areas?

FAA Sec. 603, 1Is the

shipping excluded from
compliance with
requirement in section
901(hb) cof the Merchant
Marine Act of 1936, as
amenaed, that at least 50
per centum of the gross
tonnage of commodities
(computed separately for
dry bulk carriers, dry
cargo liners, and
tankers) financed shall
be transported on
privately owned U.S. flag
commercial vessels to the
extent that such vessels
are available at fair and
reasonable rates?

FAA Scc. 621, 1¢

technical accictance is
financed, will such
assistance ¢ furniched
by private enterprise on
4 contract buascis to the
fullest extent
practicable? 1If the
facilitics of other

Annex I.C
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Not applicable.

Not applicable.

Yas.



A I.C
2(’ P:g:x19 of 22

-3~

Federal agencies will be
utilized, are they
particularly suitable,
not competitive with
private enterprise, and
made available without .
undue interference with
domestic programs?

8. International Air
Transport. Fair
Competitive Practices Yes.
Act, 1974, If air
transportation of persons
or property is financed
on grant basis, will U.S.
carriers be used to the
extent such service is
available?

9. FY 1982 appropriation Act
sec. 504. If the U.S.
Government is a party to Yes.
a contract for
procurement, does the
contract contliin a~v
provision nuthorizing
termination of such
contract for the
convenience of the United
States?

B. Construction

lo FI“\I“\ Scc. 601 (d) . If Not npplicable.
caepital (c.g.,
construction) project,
will U.S. ¢ngineering and
profescionel cervices to
be usec?

2. FAMN Scc. 6YY(ey, 1€
contracts 10r Yos.
conctruction are to be
financed, will they be
let on a competitive
basis to maximum c::tent
practicable?
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FAA Sec. 620(k). 1If for
construction of

productive enterprise,
will agggregate value of
assistance to be

furnished by the U.S. not
exceed $100 million
(except for productive
enterprises in Egypt that
were described in the CpP)?

Other Restrictions

1.

FAA Sec. 122(b). 1If

cgevelopment loan, is
interest rate at least 2%
per annum during grace
period and at least 3%
per annum thereafter?

FAA SEc. 30i(d). If fund
1s established solely by
U.S. contributions and
administed by an
internatioal
organization, doeSwew-~
Comptroller General have
audit rights?

FAA Sec. 620(h). Do
arrangements exist to
insure that United States
foreign aid is not used
in a manner which,
contrary to the best
interests of the United
States, promotes or
assists the foreign aid
projects or activities of
the Communist-bloc
countries?

Will arrangements preclude
use of financing:

a. FAA Sec., 104(f); FY
1982 Aprropriation Act
Sec., 525: (1) To pay for
performance of abortions
as a method of family

Annex I.C
Page 20 of 22

Not applicable.

Yes.

Not applicable.

Yes.

Yes.
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planning or to motivate
or coerce persons to
practice abortions; (2)
to pay for performance of
involuntary sterilization
as method of family .
planning, or to coerce or
provide financieal
incentive to any person
to undergo sterilization;
(3) to pay for any
biomedical research which
relates, in whole or
part, to methods or the
performance of abortions
or involuntary
sterilizations as a means
of family planning; (4)
to lobby for abortion?

b. FLx: Sec. €20(g). To
compensate owners for
expropriated nationaclized
property?

€. FAA Sec. €60.--F0
proviac tr&inihg or
advice or provide any
financial support for
pelice, vrisons, or other
law e¢nf{c:cement forces,
except fcr narcotics
programs?

d. AN Sec., 662. For
CIA act:ivities?

e. FA? S¢c. €625(1). For
pur~haoe, sele, long-term
lease, oxchenge or
guaranty of the sale of
motor vehicles
manufactured cutside
U.8., unl as a waiver 1s
obtainecd?

f. v 1982 pppronriation
ACt, Sec., U2,  TC pay
pensions, anhuitics,
retirement pay, or

Yes,

Yes.

Yas.

Yes.,

Yes.

Annex I.C
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adjusted service
compensation for military
personnel?

g. FY 1982 Appropriation
Act, Sec. 505. To pay
D.N. assessments,
arrearages or dues?

h. FY 1982 Appropriation
Act, Sec. 506, To carry
out provisions of FAA
section 209(d) (Transfer
of FAA funds to
multilateral
organizations for
lending)?

i. FY 1962 Appropriation
Act, Sec. L1i0. To
finance tnhe export of
nuclear c¢guipment, fuel,
or technpolocy or to train
foreign nztionals in
nuclear {ields?

ey
.—

j. FY 1962 rppropriation
Act, Sec, S, will
assistance be prcecvided
for the purpose of aiding
the effortes of the
government of such
country to repress the
legitimate rights of the
populat:on of such
country contrary to the
Univercal Decleration of
Human Richts?

k. FY 1682 Aporcoriation
Act, Sec, 15, 7o be
uscce for publicity or

propadanda purposes
within U.S. not
authorizecd by Congress?

Yes.

Yes.

Yes.

No.

Yes.

Annex I.C
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writing. Ocean shipping financed by AID under the Loan shall be financed
only on flag vessels of Panama or countries included in AID Geographic Code
941, except as AID may otherwise agree 1n writing.

c. Source and Origin of Goods and Services (Grant)

Goods and services, except for ocean shipping, financed by AID
under the Grant shall have their source and oriyin in Panama or in the
United States, except as AlD may ctherwise agree in writing. Ocean
shipping financed by AID under the Grant -nall be tinanced only on tlay
vessels of the Unitca States, except as AID may otherwise agree 1n writing.

d. Conditions Precedent to First Disbursement (Loan and Grant)

Prior to any dislwrsement, or the issuance of commitiment
documents under the Project Agreement to tinance any Project activity, the
GOP shall, except as AID may otnherwise .gree 1n writing, turnish to AID, in
form and substance satistactory to AlD:

(1) evidence that the Mimistry ot Agriculture has appointed a
senior exccutive stalf memb:r to nonltor the cocrdination
of the Projoct at the national level;

(2) evidence that a Proje -t Coordinator and a Deputy
Coordinator tor the [ ooject have »n appointed tor the
MIDA Reygronal Oftice in Davig;

(3) & long term tralning plan which specities the nunter of
perconnel to e tralned, the subject areas to be studled
ond the designated positions to e tilled upon coapletion
o6 studle.

(4) an ayreement between the Ministry ot Agricultural
Developent ("MIDA") and the Panwnanian lnstitute tor
Appliwd Agracultural Research ("IDIAP') whach details
IDLP'S responsibrlities and the resources to be comitted
under tae Project;

(5)  evidence that IDIAP han appointed o o ject Coordinator Lor
1E5 activitiey ukier the Project,

Q. g‘onhtu:z)-; Precodent to Distarsenent (Loan and Grant )

Prior tu any dastarsement, or the pssuance ol oany comnatment
docunent s ander the Project Agrecieat Lo Linance any Project cctivity
except Lor lomg-tetn trainiyy, the G shall, except as ALD may otherwise
aqree An writing, fturnich to AID, in torm and substance natistactory to AIDs
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h. Covenants

The GOP shall covenant that, unless AID otherwise agrees in
writing, it will:

(1) provide budgetary support over the life of the Project of
not less tnan the equivalent of Six Million Three Hundred
Forty Tnousand United States Dollars ($6,3540,000) for
Project activities and to proviae budgetary support for
on-going activities after the life or the Project;

(2) make reasonable efforts to retaln personnel trained under
the Project in positions related to agricultural technology
transfer.

i. Waiver

The following waiver to AID regulations is hereby approved: AID
source, Origin and nationality requirements are nereby waived to allow
procurement of up to Yo motorcycles, whe se source, origin and nationality
may be in any country included in AID Geographic Code 935. In doing so, I
hereny certity tnat exclusion ot procurenent from Free World countries
other than Panama and countries includeda in Code Y41 would seriously impede
attalnnment ot U.S. foreign policy objectives and objectives ot the Foreign
assistance progran,

Assistant Administrator
Bureau tor Latiln /Anerica
and the Caribtxean

bate
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Senor

ROBIN GQMEZ
Director-Agencia
para el Desarrollo
Internacional-Panamd
E. S. D.

Estimado Sr. G&amez:

DVM-238-82

N\
ACTION

TO I?C'/fY \
pue c/f/?l %;U

TAKIN

\

W

A través de la presente queremos hacer llegar a usted, de manera formal,
los acuerdos establecidos en rcunién cclebrada el dfa 11 del presente,
con la participacién de ambas Instituciones:

1. EI MIDA reitera cu interés en continuar ocon la elaboracién del Pro-
yecto de Transferencia de Tecnologfa, hasta su culminacidn en una
solicitud de préstato.

2. Se define come prioritario, el inicio de la cjecucidn del proyecto

en la Provincia de

3. De cer satisfactorio

iricuf{, cam drea piloto.

los resultados cue se logren en esta provincia,

el MIDA podrd adeptar este eiquema para el resto del pafs, salva-—
quardando la idiosincracia de cada una Ce las provinclas.

4. El mftodo de transferencia a ser utilizado en la ejecucidn del pro-
yecto, serd definido por el MIDA con la asesorfa de la AID, en la

fase de foermulacién,

5. Los trimites para 1

formalizacién de la solicitud, o realizardn

sogdn las mormas establecidas por el Ministerio de Plamificacidn

y Polftica Econfmica.

Esperando cue la mizzny airva e base para unag relacicnes satisfacto-
riag entre mestras Inctitucicones, oos decpaodinos de Ud. atentagente,

,.:sa?‘ﬁw'/eo
. JERRY WO LAVAREO
Viarmim..tr/

c.c. 5r. Ministro

RECEIVED

JUN 1

AL

| PRODUCCION ES ui'voH!m'oN oA
d/‘//a ‘ /lﬂua)o e o1 Y T
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Initial Environmental Examination (IEE)

Project Lccation

Project Title

Funding

Duration

IEE Prepared by

Environmental Action Recammended

Action

Panamna, C. A.

Agricultural Technology Transfer

LOP Total : $12,500,000
LOop (AID) : $ 7,400,000
FY 82 (AID) : $ 2,200,000

Four Years (1982-1986)

Frank Zadroga, Regional Environmnental
Managarent Specialist (REMS) ROCAP

Negative Determinaticn based upon
conditicns ocutlined under
recarmmenrdaticns, Section I.B, 1-3.

1. Copy to Robert Otto, LAC/DR,
Chief Envircnmental Officer
2. Copy to ROCAP, REMS File

Concurrence; M ﬂv—«-ﬁ{ March 26, 1982

Robin Ganer, Date
Director
USAID/Panama
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I. Examination of the Nature, Scove and Magnitude of Environmental
Impact/Effects

A. Project Description

The basic goal of the project is to increase Panama's agricultural
production ‘and raise incuves of small farmers and their families through a
mechanism of improved technology access. The purpose of the project is to
assist the GOP in the establishment of an agricultural technology transfer
system.

The project will pramote activities whereby MIDA will establish a
national extension service to disseminate appropriate agricultural technology
and practical information to meet the needs of small and medium sized farmers
not presently being served.

The major project activities contemplated are grouped under one or
more of the following elements:

1) organizational development, strengthening and restructuring;
2) human cesource development;

3) infrastructure expansion and renewal; and

4) equipwment and materials procurement.

In addition to pramotiyg the development of a national extension
organization, project activities will implement a technology transfer program
in specific (not yet determined) geographic areas of concentration.

B. Identificaticn and Evaluation of Impacts upon the Human Environment
and Physical/diological Systems

Of the proposed project elements, the infrastructure expansion and
renewal (GOP $2.0 million) and the equipment and materials procurement (AID
$2.8 million and GO? $0.9 million) are the only activities that give rise to
direct environmental concerns. Probably the most significant environmental
issue under this project is discussed in point 3 below.

1. Infrastructure Expansion and Renewal

It is important in the cases of expansion of the extension
network into new and oftentimes more remote (or marginal) areas that the
following issues be addressed:

a) The decision to provide extension services to new areas
should be justifiable based upon sustainable agricultural
or forestry productivity criteria. New extension
facilities should normally not be develofed in arcas where
resource degradation problems are likely to occur or are
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occuring (i.e. in or around wildlands, national parks,
protection watershed, etc.) Such infrastructure expansion
would pramote increased population and resource pressures
leading to environmental degradation.

b) In the cases of significant building or infrastructural
improvement (such as improved access) , construction impacts
should be assessed and steps taken to mitigate or eliminate
negative effects. It would seem logical that RENARE, as
the natural resources directorate of MIDA mest responsible
for natural resources and envirommental concerns, should
develop an environmental assessment/impact analysis
capability to meet environmental evaluation needs.
Technical assistance could be provided under this project
to RENARE, as needed, to develop this important capability.

2. Equipment and Materials Procurement

a) For reasons of energy conservation and the problems that
result from the high operational and maintenance costs of
vehicles, boats and motors (Plus present GOP austerity
measures imposed on transportation) the Mission should take
steps to reduce project vehicle procurement to what is
absolutely necessary and increase the efficiency of
existing MIDA transporation systems/arrangements. Same
current GOF austerity measures (e.g. limitations on daily
fuel consumption) drastically limit the efficiency and
Practicality of vehicular transport needed by extension
agents. Such contraints should be eliminated while other
energy conservaticn measures need to be imposed in order to
be able to justify sizeable vehicle Procurement.

b) It is assumed that no toxic or potentially contaminating
products such as pesticides and other agrochemicals are to
be procured through this project. If this were to be the
case, special environmental dispensations would be required.

3) An Extension Capability in Environmental Protection and Natural
Resources Management

The most important environmental issue raised by this PID
concerrs the need for the development of a permanent and sound national
extension capability in the area of environmental protection and natural
resources management. It is necessary that, as part of the institution
buildirg and human resource development elements, extensionists be trained and
a central capability be developed in the following areas (in addition to soil
conservation and water management topics alrcady mentioned in the PID):
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agrochemical use and handling

camnunity water supply protection and development
range management

forestry and agroforestry techniques

It is critical that this basic part of the extensionist's
information base be built into the project so that issues and technologies
relating to such problems as improper agrochemical use, soil erosion,
deforestration, watershed protection, fuelwood production, etc. be made
available to the farmer.

II. Threshold Decision and Related Recammendations

It is recammended that a negative determination be provided if the issues
raised in this IEE can be adequately addressed prior to or at the PP stage.
If this occurs, no further environmental assessment will be necessary.
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Table 1
PRODUCTION OF SELECTED COMMODITIES
TOTAL PANAMA AND CHIRIQUI, 1979-80
National Chiriqui Percent

Item Unit production production Chiriqui
Crops
Potato cwt 260,500 260,500 100.0
Celery cwt 5,900 5,900 100.0
Beets cwt 3,100 3,100 100.0
Carrots cwt 22,300 22,300 100.0
Head lettuce cwt 40,400 40,200 99.6
Cabbage cwt 31,100 30,600 98.5
Kidney Beans cwt 11,208 10,087 90.0
Tobacco cwt 30,800 24,178 78.5
Coffee cwt 134,500 74,900 55.7
Onion cwt 74,000 39,000 53.0
Salad tomato cwt 072,500 346,300 51.5
Rice cwt 3,539,000 1,624,600 45,9
Sorghum cwt 522,861 211,760 40.5
Beans cwt 81,900 31,200 38.1
cowpea cwt 81,900 26,000 31.8
Corn cwt 1,395,900 205,200 14.7
Sugarcane mt 2,631,130 28,890 12.5
Bell pepperc cwt 21,700 1,300 6.0
watermelon ea 376,600 1,900 3.9
Cucumber cwt 12,600 200 1.6
Livestock products
Milk liter 74,619,216 24,997,400 33.5
Beef mt 47,746 10,711 22.4

Source: MIDA and Comptroller General of Panama.



PRESTAMOS FORMALIZADOS POR PROVINCIA Y RUBRO
Julio 1980 - Julio 1981

RUBRO Bocas del Los
Toro Coclé Coldn Chiriquf Darién Herrera Santos Panama Veraguas Total
Arroz 128,850 3,431,155 6,561,280 6,772 198,926 887,911 1,172,732 1,134,367 13,521,993
Mafz 21,042 52,168 5,870 152,914 214,758 285,385 1,569,456 262,401 45,606 2,609,600
Sorgo 239,260 448,631 723,309 527,726 55,870 18,946 2,013,742
Frijol 792 16,497 1,000 3,342 21,631
Poroto 1,217 222,672 223,889
Tomate Industrial 299,259 18,600 173,210 1,293,546 6,730 8,735 1,806,080
Hortaliza 21,610 21,054 218,356 69,755 36,935 115,398 2,184 485,292
Cebolla 289,961 205,437 218,268 12,281 3,280 3,381 732,608
Papa 1,209,556 1,209,556
Fruza 5,000 336,209 96,741 1,000 68,622 10,123 517,755
YNelones de Exp. 17,036 17,036
Oleaginosa 31,582 14,660 46,242
Cacao 265,463 39,600 18,552 323,615
Cafa 59,195 29,125 88,320
Café 2,500 178,914 53,760 2,688,506 11,532 42,483 19,053 102,300 3,099,048
Ctros Cultivos 64,488 97,575 9,257 200, 440 31,412 480,092 167,449 1,557,215 77,289 2,685,217
Sub-Total 482,343 4,686,876 109,710 12,338,353 252,942 2,309,379 4,539,787 3,279,303 1,402,931 29,401,624
Ganado Vs~uno-Carne 515,313 1,251,542 701,202 3,507,339 58,735 535,217 2,828,304 1,735,114 3,354,210 14,486,976
Carnado Vacuno-Leche 5,000 41,500 352,652 83,458 295,534 68,920 113,461 960,525
Ganado Porcino 8,500 119,901 28,750 147,134 337,334 415,898 335,499 403,703 1,796,719
Avicola 69,775 44,685 9,818 58,708 148,070 38,762 56,387 247,973 674,178
Apicola 50,260 102,657 1,000 123,534 30,608 308,059
Otras Crias 39,200 1,000 2,500 33,128 75,828
Sub-Total 598,588 1,507,888 739,770 4,207,690 58,735 1,105,079 3,581,990 2,352,582 4,149,955 18,302,285
TOTAL AGROPECUARIO 1,080,931 6,194,764 849,480 16,546,043 [311,677 3,414,458 8,121,785 5,631,885 5,552,886 47,703,909
Coxncrcializacidn 108,279 30,000 82,630 22,390 243,299
Infraestructura y E. 1,500 25,522 12,802 128,096 14,156 82,790 15,820 72,870 43,000 396,556
TOTAL GENERAL 1,082,431 6,220,286 862,282 16,674,139 434,112 3,527,248 8,220,235 5,704,755 5,618,276 48,343,764
FUENTE: Gerencia Ejecutiva de Operaciones. Departamento de Es-adfstica.
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g O3
O
o %
o P
o
o) —
Moo
>
1)

4l



Annex II.A
Exhibit 2

L&{b Page 1 of 4

HISTORIA DEL SERVICIO DE EXTENSION AGRICOLA EN PANAMA

El Servicio de Extensidn Agricola ha atravesado por diversas etapas en
funcidn del nivel de desarrollo progresivo de las instituciones del Sector
Publico Agropecuario.

Analizando las décadas desde 1940 hasta 1981, podemos indicar las
acciones de mayor importancia.

I. Década del 40:

Los servicios de asistencia técnica para el sector rural,
brindados por el Gobierno, se inician con las oficinas de Fomento
Agricola institucionalizada en la década del 40, con el propdsito de
brindar asistencia y apoyo a las actividades agricolas, las cuales
fueron ubicadas en las cabeceras de las Provincias de Chiriqui,
Veraguas, Herrera, Los Santos. Las mismas se circunscribieron a
ejecutar sus actividades a través de las demostraciones de métodos y
resultados de practicas o técnicas nuevas, dar consejos técnicos y
visitar las fincas de los productores.

Durante esta década la investigacidn agropecuaria no se habia
institucionalizado y se practicaba bajo el interés personal de los
funcionarios en el Instituto Nacional de Agricultura (INA), centro
educativo formal, fundado al inicio de la década.

El crédito se ofrecia a los pequefios y medianos productores, a
través del Banco Agropecuario e Industrial, pero no estaba vinculado
con la asistencia técnica del fomento, ni con el otorgamiento del
patrimonio familiar.

Durante esta década la Replblica de Panama y los Estados Unidos
firman acuerdos relacionados con:

-E1 control de enfermedades pecuarias
-y asistencia técnica en Agricultura

para los cuales los Estados Unidos envia tecnicos especializados con el
propdsito de ayudar a aumentar la proauccion de alimentos.
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Década del 50 hasta 1970:

Durante los primeros afios de la década del 50, los servicios

piblicos del Sector Agropecuario atendian:

- Mecaniracidn agricola

Titulacidn de tierras

Créditos

Demostraciones de nuevas técnicas e insumo
No se realiza extensidén o transferencia de tecnologia.

El 26 de noviembre de 1952, mediante Ley 43, se establece la norma

juridica que reglamentd el servicio que el Gobierno brindé a la
agricultura, atendiendo:

1.

Retforma Agraria

Crédito al agricultor y ganadero

Mercadeo de la produccidn

Investigacion Agricola

Divulgacidn Agricola o extensidn.

Surge en esta época la Extensién o Transferencia de Tecnologia,
con las siguientes caracteristicas:

Se reconoce como funcidn principal dentro del Ministerio.

Se perfecciona su organizacidn a nivel nacional, regional y
local. Este Uliimo llegd a contar con mas de 35 Agencias de
Extension en todas las Provincias y la Intendencia de San Blas,
Fuerte respaldo presupuestario.

Sistematizacion del trabajo.

a) Seleccidn y capacitacion del personal.

b) Programacién (planes anuales y mensuales de trabajo).
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c) Supervision Nacional y Regional del trabajo.

d) Ubicacidn del trabajo con participacidén del productor.

e) Alcance familiar de trabajo con el agricultor, ama de casa y
juventud.

Factores que limitan los logros del sServicio de Extensiodn:

1. Atendia a un productor carente de recursos basicos como: tierra y
crédito.

2. No interino en cambios de la estructura de tenencia de la tierra y
otras instituciones no la hicieron en forma etectiva.

3. Operd dentro de un modelo de desarrollo econdmico que no did
prioricdad al sector agropecuario.

4. No existid un plan de Desarrollo Sectorial que permitiera la
coordinacion inter-institucional (investigacidn, crédito,
extension, comercializacidn, etc.) y su necesaria sincronizacidn
de politicas para el logro de objetivos comunes.

I1I. Década 1970 hasta 1981:

Durante los primeros afios de la década del 70, conviven
paralelamente el Servicio de Extensidn Agricola utilizado por el
Ministerio de Agricultura y Ganaderia, y el impulsado por la Comisidn
de Reforma Agraria (C.R.A.). En dichos aflos la extensidn empieza a ser
sistematicamente cuestionada, ya que la practica demostraba que la
misma correspondia a estructuras productivas de paises con condiciones
distintas a las de Panama.

Paralelas al MAG, operaban otras instituciones que brindaban
servicios similares a la agricultura; tales instituciones eran:
Reforma Agraria (C.R.A.) y el Instituto de Fomento Econdmico (I.F.E.).

El MAG realizaba asistencia técnica a través de extensidn agricola
y atendid fundamentalmente a pequefios, medianos y grandes productores,
incidia en algunos aspectos de mercadeo y crédito agricola.

La Comision de Reforma Agraria (C.R.A.), ademis de los aspectos de
tierra, concentrd sus esfuerzos en los campesinos precaristas
organizados en empresa de autogestidn productiva e incursionaba en el
crédito a través del Convenio IFE-CRA.
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El Instituto de Fomento Econdmico (IFE), por su parte, tenia a su
cargo el crédito agricola, daba asistencia técnica y realizaba ademas
labores de mercadeo.

Como vemos, existia en algunos casos la dualidad de funciones y no
existia unanimidad de criterios intitucionales en cuanto a los
problemas y proyecciones del sector.

Estas fueron las causas que propiciaron un serio estudio del
sector agropecuario, dando como resultado la creacidn del Ministerio de
vesarrollo Agropecuario mediante Ley 12 del 25 de enero de 1973.

Durante este periodo se fortalece significativamente el mecanismo
institucional publico que sirve al sector agropecuario; se incrementan
los recursos para promover el desarrollo del sector; se realizan
cambios estructurales significativos en relacién a la tenencia de la
tierra y a los modelos empresariales para la produccion.

Durante este perlodo desaparece la funcidn de Extensidén Agricola,
reemplazada por acciones de Asistencia Técnica, brindada exclusivamente
por el Ministerio para las organlzac1ones campesinas (Asentamientos,
Juntas Agrarias de producc1on y mercadeo) beneticiarios de la Reforma
Agraria y comunicacicn.

Frente a esta realidad el Ministerio de Desarrollo Agropecuario
enfrenta ahora su interés a adoptar un 51stema que integre a la
generacidn y transferencia en un proceso Gnico y que el mismo lleque al
productor del agro.



Annex Il.B

LH Exhibit 1

Page 1 of 22 pages
EXTENSION METHODOLOGIES

1. Panama Experiences.

Panamanian agriculture remains underdeveloped, with some of the lowest
levels of technology and rarm practices in Central America. According to a
1975 report or the Banco Interamericano de Desarrollo,l/ 75% ot the area
devotueu tu perianent crops, and 22¢ of the land 1n semi-anual crops, was under
low or traditional technology. With respect to the livestock sub-sector, 86%
of the beef cattle and 55% of tne dairy cattle were raised on tarms using low
technology. Most of the lana under prevailing low technology is 1n the hands
of the small and medium size farmers wno receive little or o technical
assistance.

The most important problems attecting the development ot the agricultural
sector are relatea to the use of low productivity technology, inadequate
agricultural support services, price and otner government policies, tnhe
scarcity ot good agricultural land, and declining fertility of soils.

In Panama, as 1in many developing countries, some efforts have been made to
transfer technology in the past, but results have been discouraging. The
Panamanian extension service was discontinued in 1972, and most of the
technical assistance received by the farmers since then has been provided by
tne Ministerio de Desarrollo Agropecuario (MIDA). MIDA, however, lacks the
organizational structure, operational strategy, and the methodology and
resources required tor an appropriate technology transter program. Other
factors which have impeded eftorts to provide technical assistance to Larmers
are the lack of an approprlate tramework for generation ot science and
technology responsive to needs ot tarmers, shortage ot skilled technical
personnel to take improved technology to large numbers of tarmers, and lack ot
coordination among the technical, administrative, and operational units of the
public agricultural support ayencies.

The strategy tor the transter or technology used by MIDA has been the
creation of commodity production programs, which are administered as
semi-autonomous projects at the regional level. These programs are based on
diversitying production through policies established at the national level
without considering their impact on farmers, and without providing the type of
technical assistance needed by tarmers to increase production ot specitic
comnodities.

Technical assistance by MIDA has been directed mostly to organized groups
of farmers (asentamientos). The impact ot this program on total production
has has been very insignificant., One reason that the "asentamientos" program

1/ Informe sobre el Sector Agropecuario de Panama. Banco Interamericanc de
Desarrollo. Enero de 1Y32.
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failed to meet national objectives is that farmers were not taught new
technologies; ratner, MIDA personnel became personally involved in the
administration ot the "asentamientos" according to govermmnt directives.
Another shortcome of tne program was the lack of an adequate research base.

2. BExperience in other Countries.

whyte, 1n nls evaluation of research and extension systems throughout the
worla, states that most models have been created in the industrialized nations
and were then introduced into the developing nations. 2/ One type, the
European colonial model, was already introduced before worla war II in
theAfrican and Asian colonies. A second type was developed after 1945 through
U.5. technical and finoncial assistance in Latin America and some Middle
wastern and Asian natioas.

With the passing ot the colonial era, the U.S. model ot agricultural
research and extension gained in popularity and intluence. The Point IV
program, desiyned to bring technoloyical and tinancial assistance to
agriculture in developing nations, brougnt witn it the model ot American “land
grant” universities linked to an extension service taking the results ot
university-based researcn "out" to tarmers. It the system worked as 1ntended,
1t brought tarmer's experience and problems "back" to the researchers at the
university or experiment station.

AS whyte pointed out, one of the tactors underlying the tailure or the
U.S. model in other areas was that agricultural development planners tocused
mostly on one part ot the model, rather than transplianting 1n developing
countries all components, particularly the university and experiment station-
based research programs, whicn are vital features of the U.S. model, 3/
However, tne tallure ot tne agricultural extension systems to produce expected
benefits cannot be attributed to any single cause. Some of the tactors
involved are the tollowing:

a) Limitation in research strateqgy

Less developed countries seriously underestimated the importance of
undertaking research in the arcas where results are to be applied.
Planners initially assumed that research results obtained in the U.S. and
other developed nations could txr extrapolated to the developing nations,
This assumption involved a great overestimation of the Ltransterability ot
agricultural knowledge and materials.  The problem 15 not siply that
those countrics are ditterent trom U.S., but that there Can b chormous
variability ot conditions ot soil, clumate and water even within :anall

2/ whyte, william I, Participating Approaches to Agricultural Rescareh and
Developiment. A State-of the-Art Paper. Cornell University, day, 1981,

3/ whyte. Op. Cit.
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not part of a commercial system of production and marketing.

It an extension agent works closely with farmers throughout the
agricultural cycle, he will have a good chance of learning the reasons why
tarmers often do not adopt new technologies and this knowledge should
increase his effectiveness. However, such an intensive relationship
cannot. be developed and maintained if the agent is responsiple for a large
territory and a large number of farmers, ¢s usually is the case. Hence,
organizational strategies ana extension metnodologies are needed which
will not only provide useful information but will channel it more
effectively and economically to those who need to use it.

C) Other limitations

Another aspect found almost universally is a lack of integration
among the various government agencies which have official responsibilities
for serving the small farmers. It is rare indeed to find a country where
there is an effective collaborative relationship between research and
extension. It is often found that research people look down upon
extension agents, considering them incompetent and poorly trained. On the
otner hand, extension agents are often inclined to think tnat research
people are out of toucn with the practical realities of farming and simply
pursuing esoteric projects designed to enhance professional prestige,

Extension problems are often compounded by difficulties with agricultural
credit and marketing. S various studies have shown, credit tends to go
predominantly to the more atfluent farmers. This bias cannot be explained
in terms ot credit risks, since studies indicate that tne tailure of
repayment is higher among larger tarmers, whose social position and
political connections help them avoid penalties tor detaulting on their
obligations.

The cost of credit tor small farmers 1s also likely to be a inajor

problem. In order to protect low income farmers from the exhorbitant
interest rates charged by money lenders, many gotrernments have established
special crealt programs for amall farmers. How ver, even it such proyrams
provide money at lower nominal interest rates than private lenders, the de
facto rates may ctill bx so high as to discourage porrowers.  Or the cost,
In terms ot tlme, o Obtdln necessary Certitlcates and signatures may e
substantial and detract trom the value ot the loan. It 15 not Just a
question ot the availability or unavailability ot credit or even of rates
of interest so high that loans are not attractive to farmers, but of the
problems 1nvolved 1n getting autnorized credit to farmers in tune Lor them
to make an optl.ucm use ot that credit,

3. sources ot Agr-cultural Technolagy.

Prior to 1Y7%, agricultural research wis carried out independently, with
little or no coordination, by the research departments ot MIDA's National
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Directorates of Crop and Livestock Production, and by the Faculty of Agronomy
of the University of Panama. The Faculty of Agronomy research projects were
methodologically more rigourosly carried out, but were limited to fewer
geographic areas than MIDA's &nd were not always relevant to problems of the-
agricultural sector. Research results were not published on a reqular basis.
while the Faculty did have a cadre of PhD scientists, most of these had major
teaching and/or administrative responsibilities and were able to dedicate only
a limited amount of time to research activities.

By 1975 the Government of Panama (GOP) recognized thc need for an
integrated farmer-oriented agricultural research program which would generate
significant increases in agricultural productivity. The Panamanian
Agricultural Research Institute (IDIAP) was created in response to this need.

In 1978 the IDIAP adopted an area research approach and concentrated
projects in three important agricultural regions, namely: Chiriqui, Veraguas
and Azuero. Eight priority areas were selected within these three regions to
concentrate inter-institutional etfforts on the generation and dissemination of
appropriate technology for small and medium farmer. Also, with financial
assistance from AID and other institutions, IDIAP prepared in 1978 a
long-range plan 5/ for generating and disseminating appropriate technology.
This plan established more specitic priorities in terms of tne target group,
geograpnic areas and commodities. In addition to estaplishing a long-range
framework tor agricultural researcn in Panama, it set forth IDIAP's plan of
action during the next tive years, described the production systems research
ana other activitles which would take place during that perioa, and detailed
the starr expansion, training and technical assistance needs required to
complement the plan.

In addition to IDIAP, the Faculty of Agronomy, and MIDA, there are
international research Institutions that may serve as a source of information
and/or training capabilities tor a technology transter system. These are:

a) The Centro Agrondmico Tropical de Investigacion y Ensefianza (CATIE),
represents a fundamental source of technical expertise and intormation. CATIE
can provide components for tralning, transter and extrapolation of research
results,

b) The Instituto Inter-Americano de Ciencias Agricolas (IICA) has
operated a reglonal office in Panama for some years and has a small number of
technical experts wnich work with Panamanian agricultural agencies. Besides,
LICA has sponsored, together with RUICAP, Lne Coentral American Agricultural
Research and Intormation Systems Project (PIADIC) whose main objective 1s to
asslst 1n the development ot g Natlonal Agriculturei lntormation system.  The

Y4 A?rlcultural Technology Development, (AID Project No.525-0180), Annex
[IL, kxhibit A,
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PIDIAC plans tu provide the Panamanian agricultural sector with better
agricultural production statistics through an improved area sample frames, an
improved marketing data base, and the provision of appropriate technical
information from non-Panamanian information services.

c) The International Research for Development Center (IRDC), is
providing assistance to IDIAP for a project involving the development and
transfer of technology to help solve problems of small and medium ranchers
involved in milk/beet production in Panama. Financial assistance for research
and training is being provided.

d) The Tropical Agriculture Research Center (CIAT), the International
Potato Center (C.iP), and the International Center for Corn and Wheat
Improvement (CIMMYT) can provide technical collaboration and training in the
priority commodities. CIAT's assistance would focus on pastures, yuca, beans,
and seed technology. CIP provides seeds and assistance for potato
production. CIMMYT is cooperating in priority areas where corn and sorghum
are being produced.

4. Extension Models.

Various technology delivery systems have been developed in accordance with
the conditions and realities of the developing countries. Most of them are
moditications of the classical U.S. extension model. A discussion of the main
features, advantages and disadvantages of the most widely used models follows:

a) Tne Training and Visitation System (Sistema de Capacitacién y Visitas)

This system, developed by Benor and Harrison 8/ for the wWorld Bank,
is mostly used in the developing countries. The system is largely based
on the systematic capacitation of the extension agents and on systematic
scheduled visits to farmers. It establishes definite work schedules and
responsibilities for the agents as well as a clearly defined supervisory
system at all levels. The number of farmers to be assisted by each agent
is fixed at a manageable level, and a rigid visiting schedule is
followed. Frequent training sessions (monthly or bi-weekly) are an
integral part of the system.

An individual extension agent is responsible for providing technical
assistance for a number of farmers that varies trom 300 to 1,200 depending
on various factors and conditions. Usually these farmers are organized in
eight groups, each group composed of approximately the same number of
farmers. One of the farmers in each group will be selected to serve as

6/ Benor, Daniel and Harrison, Q. James. Sistema de Capacitacién y Visitas.
Banco Mundial. Mayo de 1977
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the linkage (enlace) between the agent and the other farmers. The
extension agent wi'l concentrate most of his efforts with the linkage
farmers. It is expected that the linkage farmer will transmit the
technical information received from the extension agent to other members
of his group.

Other important components of the training and visitation system, are
close coordination with a vigorous on-farm research program, proper
coordination with other agricultural services, especially agricultural
credit, continuous training of extension personnel, and use of other
extension methods such as mass media communications, tarmers meetings, and
demonstration farms.

b) The TAHAL Model.

This model is based on the Training and Visitation system developed by
Benor and Harrison. This system has been implemented in the Dominican
Republic, Costa Rica, and other developing countries. It employs the
training and visiting methodology, involving constant training ot
extension agents, and systematic scheduled visits to farmers. It is
mostly a self contained model.

A description of the most important features of the Tahal Model, as
established in Costa Rica, follows:

-- Farming regions are delineated into ecologically homogyenous
inicro-areas, each containing approximately 400 farmers. These are
organized 1n groups of 10 farmers. Of the target population in each
micro-area, 40 farmer-leaders are selected as linkages or "enlaces".
Eight fixed routes, each containing the tarms of 5 linkages or
"enlaces", are established 1n each micro-area.

-- The extension workers visit the "enlaces" on a bi-weekly basis.
Those "enlaces" are expected to adopt the recommended technology,
establish demonstration plots and serve as contacts from which the
transferred technology will outreach to 9 peripheral farmers. The
extension agents visit 5 "enlaces" per day, cover 4 set routes per
week, and 8 routes every two weeks. A written message with detailed
instructions concerning activities to be carried out over the next
two weeks 15 left with the "enlace". One day is set aside every two
weeks for training, and another day is ceparated so to allow agents
to return to the field to visit tarmers that were missed on the
scheduled visit. with this scheme, one agent theoretically diftuses
technology to 400 tarmers.

-- The extension agents receive intensive and continuous bi-weekly
training on proolems presented by the "enlaces". A cadre of subject
matter specialists is established to train and capacitate tield
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extension workers, serve as linkages with research, and to serve as
technical support for the agents themselves.

c) The SONA Model.

This system is being established in the southern region of the Veraguas
Province in Panama, as one component of an integrated rural development
project. The model employs the training and visitation metnodology and
the systematic scheduled visits to farmers. It has many common teatures
with the Tahal System. .
Farming regions are delineated into ecologically homogenous micro-areas
each containing about 126 farmers. These are organized in groups of 7
tarmers. Of the target population in each micro-area, 18 farmer-leaders
are selected as "coordinadores" or coordinators that serve as linkages
between the rural development agent and the other farmers.

Six fixed routes, each containing the farms of 3 coordinators, are
established in each micro-area. The rural development agents visit the
coordinators on a bi-weekly basis. Coordinators are expected to adopt the
recommended technology, establish demonstration plots, and serve as
contacts trom which the transferred technology will outreach to 6
peripheral farmers. The rural deveiopment agents visit 3 coordinators,
plus one memper ot his group, per day, cover 3 set routes per week and 6
routes every two weeks. Peripheral farmers will therefore be visited once
every 12 weeks. Of the bi-weekly program, one day is set aside for
training ot field agents and 3 days are set aside for coordination with
credit and other agencies, and for other extension activities. With this
scheme, one agent is supposed to reach 126 farmers on a direct basis.

The rural development agents receive intensive and continuous bi-weekly
training on problems of farmer clientele. A technical committee composed
of subject matter specialists and from MIDA and IDIAP is responsible for
training the rural development agents. Other specialists serve as
technical support tor the field agents.

The Sona model provides a good structural organization and close
supervision at all levels.

d)  The MOREPRA Model (Mddulo Regional de Produccidn Agropecuaria) .

This model was designed by the Instituto Interamericano de Ciencias
Agricolas (LICA) to be implemented in the district of Ocl in Herrera
Province in Panama. The intent of the model is to transfer technology to
small and medium size farmers through a model farms program carried out in
6 "corregimientos". One extension agent will be in charge of each
"corregimiento"., Twenty farmers will be selected in the region where the
model tarms will be established. Four to six satellite farms for each
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model farm will be included in the program. Technological packages with
all pertinent agricultural practices with the more recent technology will
be tcsted on the model farms. Model farms serve as demonstration plots
where sateilite farmers may observe the new technology which will be
applied to their farms.

The strength of the program is the concentrated technical assistance to be
provided to the farmers through a specialized group of professionals at
the area and regional level. Another aspect is the proper coordination
with other service agencies or intitutions through various coordination
committees at all organizational levels.

e) The IDIAP Model.

The Agricultural Research Institute of Panama (IDIAP) has developed a
technology transfer program that is closely associated with the on-farm
applied research system.

IDIAP's strategy for research and technology development uses an
area-focused production systems methodology. The steps followed in the
research process are: (l) target area selection; (2) diagnostic studies
to identify and rank problems; (3) analysis of constraints and
development of a research plan, and; (4) the generation of appropriate
technologies.

when a technology has been sufficiently developed and tested on
experimental plots and on participating farmers' parcels, it is then
subjected to a process of validation. At this stage a practice or
practices are tested on 20 to 30 farms in each area. The validation
process requires two years in the case of crops, and more in the case of
animal-related activities. During the first year, the practice is
introduced under close supervision and participating farmers are
continually provided technical assistance. During the second year,
activities of the participating farmers are closely monitored to determine
to what extent the practice has actually been adopted. At this stage,
special attention is given in order to study economic benefits and in
assessing comparative efficiency in land and labor utilization.

Once research results have been validated on farmers fields by the
researchers, the dissemination of the validated technologies will be
carried out by technicians who serve in extension capacities in the
research program. 1 addition, other professionals from different MIDA
directorates, and riom the Agricultural Development Bank (BDA) participate
on the research dissemination teams in geographic areas. Furthermore,
within target areas, both research and extension personnel actively
promote the dissemination of new or modified technologies. All members of
the research team make contacts with target group farmers, primarily
through direct visits and field days on farms where validation research is
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taking place. A direct linkage thus exists between the generation of
appropriate agrcultural technologies and their dissemination in the target
areas. The incorporation of personnel from MIDA, the BDA, and other
organizations on a rotational basis facilitates a wider dissemination of
research results when the individuals are reassigned elsewhere or resume
their former duties.

The large number of validation farms serve to promote the technological
modifications through informal communications channels. In addition to
the direct contacts made by IDIAP's technicians and production agents,
mass media techniques, especially radio and distribution of simple
leaflets are planned to be used. A significant effort will be made to
strengthen MIDA/IDIAP capabilities to produce and disseminate mass media
materials.

£) Other Research and Extension Models.

Various research and extension models have been developed in the
developing countries to fit their particular needs. Projects like Comilla
in East Pakistan, Cadu in Ethiopia, Puebla in Mexico, Caqueza in Colombia,
and new medels developed in Guatemala and Honduras are fully discussed by
why te 7/. All models have a comwn goal, that of working with the small
and medium size farmers to improve their agricultural production and
well-being, although they use different approaches to reach the farmers.

With respect to research, the recent methodology involves two principal
elements: (1) a shift in emphasis away from monoculture or single crop
research toward research in cropping systems especially adapted to the
needs and interests of small farmers, and; (2) a shift in emphasis away
from the experiment station toward on-farm research with active
participation of small farmers.

In Guatemala, the Institute of Agricultural Science and Technology (ICTA)
developed a promising new system of on-farm participating research. ICTA
people began with a general sense of direction and then designed and
redesigned the system on tne basis of active involvement of small
farmers. They have been very successful with this approach but have had
problems of coordination with the extension service. In Honduras, this
problem was addressed differently and some improvements have been made in
the research-extension relationships.

The Honduras' leaders profited greatly from their study of the ICTA model,
but they do not simply copy that model. well aware of the deficiencies in
the research-extension relations in Guatemala, they developed field
operations in which extension agents were no longer passive recipients of
ideas and information furnished them by researchers but rather they became

1/ whyte. Op. Cit.
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active participants themselves, together with farmers, in the area farming
system surveys. Furthermore, the Honduras' project comprised an
integrated rural development program, within which agricultural research
and extension play prominent roles. Extensionists also work closely with
regional officials and active villagers on problems of credit, marketing,
health and education.

Guatemala and Honduras have tried to work with paraprofessional (local
farmers to serve as leaders) in the on-farm research and extension
programs. The Honduras' model is similar in oganization structure to the
Tahal method. The system involves groups of farmers organized in
cooperatives.

5. Advantages and Disadvantages of the Extension Models.

As mentioned previously, most of the extension models in the developing
countries are adaptations or modifications of the U.S. model, following the
recommendations of Bent.: and Harrison. The resulting extension systems
attempt to identify and delineate target groups of farmers and to reach them
directly in a systematic way. Although a number ot systems have been tried in
different countries, this discussion will focus on those proposed tor Panama,
especially the Training and Visitation models. This model has the following
favorable features:

a) Regions are delineated into ecologically homogenous micro-areas, each
containing the number of targeted farmers that can be attended by a
first-line technology transfer agent using direct and indirect
dissemination methods.

b) Farmers are systematically visited at frequent intervals.

c) Demonstration plots are established on the farmers fields, and are
used to show the implementability and etfectiveness of recommended
practices.

d) Extension agents receive intensive and continuous training,
particularly in technical matters of immediate application and relevance
to farmers.

e) Close coordination is established between extension, research and
other service institutions.

f) Field agents are supported by a cadre of subject matter specialists,
who are responsible for training of extension agents and providing support
for workers in the field.

g) A sound organizational structure is established with close
supervision at all levels.
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Some of the unfavorable features of the Training and Visitation model are
the following:

a) Outreach or diffusion of technology to the peripheral farmers in each
group by the farmer leaders or coordinators has proven to be ineffective.

b)  Periodic bi-weekly visits to farmer leaders are inflexible, costly,
and sometimes are not needed during certain stages of development in the
growing season of some crops.

c) Messages given to farmer-leaders are often of dubious relevance, and
do not coincide with field activities of all farmers in a given micro-area.

The experience with the Training and Visitation model in Casta Rica has
not been very promising, and the Ministry of Agriculture is now introducing
drastic changes in the model in order to make it more compatible with tne
Costa Rican farmers' needs and idiosyncracies (see George Pringle Memo in
Annex II.B, Exhibit 2).

The following problems were encountered in Costa Rica in the
implementation of the Training and Visitation model:

a) The system was implemented on a national scale without providing the
minimum physical and human resources.

b) Training of field personnel was inadequate.
C) Lack of farmer participation in the technology transfer program.
d) Irrelevant and outdated technical messages to the farmers.

e) Outreach or diffusion of technology from farmer leaders to the
peripheral farmers was nil or very low. Peripheral farmers preferred to
meet the extension agent in a local extension office or on their own farms.

£) Many small farmers did not have the resources needed to establish
demonstration plots, which are a key factor in diffusing technology to
peripheral farmers.

q) Untlexibility of the visit to farm program. Sometimes bi-weekly
visits to farmer leaders were not needed, especially during some stages in
the growing or the harvest season of some crops, with the consequent lack
of interest of the tarmers during unneeded visits.

h) The subject matter specialists worked only with field agents and were
not available to farmers with problems beyond the competence of the field
agents,

The Sona project has been established too recently to permit comprehensive
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evaluation. However, the program has had some difficulties, especially in
motivating the farmers to attend scheduled meetings with the rural development
agent. Farmer attendance has been a serious problem in some areas and below
expectations in others. Owing to the fact that many small farmers are engaged
in off-farm employment during the day, the agent has had to arrange farmer
meetings during the evenings and weekends. They are now offering the farmer
leaders a workshop on motivation.

6. Conclusions.

Various research and extension models that have been tested in developing
countries were evaluated during the design of the ATT Project paper. Most of
them are variations of the classical European and U.S. extension models. The
variations are based on practical and cost-effective ways of reaching the
small and medium farmers with low or no technological base.

According to the literature reviewed and the experiences of some other
countries, the following are considered as some basic characteristics that an
extension model must have in order to be effective under the conditions
prevalent in Panama:

a) A research base and, if possible, on-farm research involving the
researcher, extensionist and farmer.

b) Demonstration of recommended practices in the farmers' fields.

c) Close coordination with farm services provided by other institutions,
especialily farm credit.

d) Delineated farming regions and especially targeted farmers.

e) Systematic visiting schedules whereby farmers are frequently visited
in a systematic way.

f) Intensive and continuous training for the extension agents.

qg) Field agents supported by a cadre of subject matter specialists.

h) A good organizational structure with close supervision at all levels.
i) Farmers are considered as part of a family system.

The success of any technology transter project has its roots on an
extension education service capable of quickly diffusing new technology which
meets the specific local needs of large numbers of small and medium size
farmers currently using rudimentary crop and livestock production practices.
Special efforts must be made to influence traditional attitudes, values,
perceptions, and skills to facilitate the transition to new technology, while
at the same time recognizing that the small/medium tarmer is knowledgeable
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about existing production systems, has valuable experience and can provide an
excellent source of feedback as regards both the transfer mechanism and the
utility of the technologies being extended. Direct and continuous contact
between the technology researcher, transfer agent and the farmer is thus
critical to the success of a responsive technology development and transfer
system.

7. The Proposed Technology Transfer Model (The Chiriqui Model).

The methodology of the proposed model combines the tested and favorable
characteristics of the TAHAL, SONA, IDIAP/CIMMYT, and the classical extension
models, and borrows from experiences in Costa Rica, Puerto Rico, and
elsewhere. The classical U.S. model provides for establishment of local
offices or agencies, continuous training of field personnel, use of
demonstration plots, farmer groups meetings, field days and farmer tours, and
mass media communication and education methods. Concepts such as use of
trequent and periodic direct on-farm visits, coordination with other farmer
support services, and delineation of micro-areas and specific target farmers
to be covered by individual field agents are borrowed from other technology
transfer systems of technology adoption. Innovative features such as
intensive training of farmers by stages have been developed tor the proposed
Chiriqui model.

a) Area-Focused Model.

The proposed model is area-tfocused. Ecological characteristics have been
used to divide the Chiriqui Province into four major ecological zones,
each oi which has been further divided into sub-zones based on the number
and density of farmers, dominant crop and livestock enterprises and
physical features such as size, farm densities, and access. Each sub-zone
is further subdivided into micro-zones consisting of a number of farmers
that can be directly attended by individual technology transfer assistant
agents. A senior technology transfer agent will be responsible for
extension activities carried out in 3 to 5 micro-zones.

A local extension office will be located in each sub-zone. Each local
office will be staffed with from 2 to 5 serior technology transfer agents,
each of whom will instruct and supervise 3 to 5 assistants who will
disseminate technology directly to farmers. Within a given micro-zone,
one-third of all farmers will receive direct visits during the first two
years of the project, or until improved production practices are adopted.
During that period of time other farmers will be reached through other
extension methods. Upon completion of the first stage, another third of
the farmers in the micro-zone will be visited for another 2-year period.
The remaining one-third of farmers will be visited in the following 2-year
period or final stage of the project.

Each assistant agent will work directly with 40 or more farmers during
each of the three stages of the project, the specific number depending on
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the size of the farm, current level of technology, and other factors.

Over the life of the project, therefore, an individual assistant agent
will directly contact (by frequent visits and other extension methods) and
diffuse technological information to a total of not less than 120 farmers.

The assistant technology transfer agent will organize target farmers
(those receiving direct visits) in groups of 6 to 8 members, the number
depending on the technological level of the farmer, distance between farms
and the farming systems. Thus, each assistant agent will work with 5 or 8
groups of farmers. Those groups will be well distributed within the
micro-zone. The assistant agents, with the help of the senior technology
transfer agents and in consultation with personnel from other institutions
in the area, will select the tfarmers that will be reached in a direct,
intensive way. He will also identify two peripheral farmers for each
selected farmer. Peripheral farmers will be reached through other
extension methods, and along with selected farmers, will be invited to
farmer meetings, field days, and field demonstrations. All farmers will
be provided with leaflets and other written communications.

The initial target farmers will be selected on the basis of prevailing
technological level, attitude toward adoption of new technology, farming
system, cultivation of priority commodities, and leadership and status in
the community.

One tarmer from each group of 6 to 8 members will be selected as leader.

A demonstration plot will be estabished in the leader's farm. Results
from proven research practices will be carried out on this plot and will
serve as demonstration to the rest of the group as well as to peripheral
farmers. The assistant agent will be responsible for establishing the
demonstration plots in each group, and for their use for demonstration
purposes, farmer tours, field days, and other activities. IDIAP's
research personnel and the senior agent will assist the assistant agent in
the establishment of demonstration plots.

Once the pertinent diagnostic studies are made, the assistant agent in
consultation with the farmer and with the help of the senior ugent, will
prepare a sinmple farm development plan for each of the intensively
assisted farmers under his jurisdiction. This will serve as the basis for
technological modifications, tarmers' training, and for the proper
evaluation and follow-up in the application of the recommended
technologies. Wwritten recommendations will be given to the farmer
visited. A file will be opened for each of the farmers, where all the
information pertinent to his farm, and a copy of the visit report will be
kept.

Assuming that an assistant agent can visit an average of 5 tarmers per
day, and the farmers are visited once per month, about 8 days per month
will be needed to visit all target farmers in the agents area of
influence. The agent will thus have ample time to make extra visits to
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some farmers, if the need arises, and to attend the demonstration plots.
He will also have time to attend farmers at the agency office, to visit
farmers that are not in the selected groups, to organize and conduct
extension activities such as field days, farmer tours, demonstration of
results, farmer meetings, and to attend training sessions.

A senior technology transfer agent will be in charge of 3 to 5 assistant
agents. Thus, eacn senior agent will bLe responsible for an area composed
of 3 to 5 micro-zones with a target population of 360 to 700 farmers.
Senior agents will be responsible for the technical and administrative
supervision of his assistants as well as for the training, technical
support, planning and implementation of the technology transfer program.
They will participate in the establishment of the demonstration plots, in
the organization and conduction of farmers meetings, field days, farmer
tours, demonstration practices, and other matters essential to the
transter of technology. The senior agent will help his assistants in the
preparation of work plans, annual and monthly reports and any other type
of reports required. In addition, he will serve as a technical resource
for his assistants with difficult field problems, and for coordination
between research and extension activities. He will be directly involved
and coordinate with IDIAP, the Faculty of Agronomy of the University of
Panama and other research institutions, 1in the undertaking of research,
validation of research, or demonstration of research results established
in his area of responsibility. In other words, he will be responsible for
the proper coordination and active participation in any research activity
or demonstration of research results carried on in his area, and for its
use as an extension tool. He will also be resporsible for the proper
coordination ot other agricultural programs and services provided to the
farmers for their benefit. The senior extension agent will be directly
involved in 15 to 40 demonstration plots.

In each sub-zone office, or "Agencia", one senior extension agent will be
in charge of the extension program in the entire area of influence of the
office. He will supervise the other senior extension agents localized at
the "Agencia", and will respond directly to the regional extension
director or coordiiator.

All field extensior. personnel will also be technically supported by a well
trained staff of extension specialists. Subject matter specialists with
expertise in fields such as plant protection, soils, irrigation, crop
production, animal husbandry, horticulture, farm equipment and other
fields of specialization will turnish technical support for the technology
transfer program. ‘These specialists will conduct training programs for
senior and assistant extension agents, assist in the establishment ot
demonstration plots, participate in special farmer training, and provide
specialized technical support to senior and assistant agents. They will
respond to national and regional policies and directives, and will turnish
technical intormation for the major comnodities and enterprises necessary
for the preparation of the field agents' work plan. 'The extension
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At the national level a senior MIDA executive must represent the Minister
and provide leadership in the implementation of the ATT Project. This
official can coordinate research/extension activities witn the Director of
IDIAP and other high level government officials. This will be
accomplisned through personal contacts ang/or through established national
committees, such as CAN and CCE.

The Regional Directors of IDIAP and MIDA and a regional director or
coordinator for extension can very effectively coordinate the research and
technology transfer program at the regional level. This could be
reinforced through the existing regional committees. The Regional
Director of MIDA has the authority to coordinate all the agricultural
programs being developed within his region. In addition, most of the
technology transfer specialists will be stationed at the regional
headquarters, so that they will be in close conlact with their research
counterparts.

At the local "Agencia" level, the senior technology transfer agents will
coordinate the research and extension activities with the research
personnel localized in these communities. This could be accomplished
through personal communications or by establishing a technical committee
where coordination of research, extension and other programs could be
done. Besides these lines of communications, there are other research and
extension activities that could well be coordinated at tne local level:

- On-farm research program.

The flield technology transter agents and the technolegy transter
specialists should participate in the on-going on-farm research
program of IDIAP. They could assist the researcher in the selection
ot the farm and serve as linkage between the researcher and the
tarmer. 'They could also serve as technical support for the
researcher and use tnese farms tor demonstration purposes.

= Validation of research program.

The technoloyy transfer fiela personnel and specialists must
participate in this program with IDIAP's research people. As in the
research program, they could serve as technical support and use those
tarms tor demonstration purposes.

= Demonstration plots.

Once the research results are validated, research people could work
together with the technology transfer agents in the development of
demonstration of research results for technology transfer to other
farmers.
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- Technical support.

Researchers could assist the technology transfer personnel when
problems arise at the field that could not be handled by them.

- Training support.

The research specialists could help in the subject matter training of
technology transfer personnel.

- Personal contact between researchers and technology transfer special-
ists.

The technology transter specialists could be stationed at research
stations or at the regional office where they will have personal
contact with the researchers. They should participate in the
research program at the experiment stations and field stations, in
the on-farm research, the validation of research plots and
demonstration of results plots.

- Use of specialized personnel in joint research and extension activ-

ities.

Arrangements should be made so that specialized and capable personnel
could be used in both functions, i.e., as researcher and as
extensionist subject matter specialists. If a researcher was chosen
to serve as extension speclalist, he should be trained in extension
methodology.

= Other Resecarch-Extension activities.

Research people and extensioln speclalists should work together in the
development of field tested technological mackages. They can also
work together 1in the publication of research results for extension
educational purposes as well as other educational material.

c) Linkage to other farm services.

Extension services appear to pertorm the essential extension function best
when the services have been linked spontaneously or by design to research,
farm supplies, credit and marketing institutions in protitable production
programs. For this purpose, close coordination with other farmer support
institutions such as BDA, ISA, ENASEM, and IMA is contemplated. The
participation of extensionists at all levels, from the local to the
national scene throuygh existing or modified coordinating committees such
as the Comité Agrupecuario Nacional (CAN) and the Consejo Consultivo
Agropecuatio (CCA) at the national level, and the Comité Agropecuario
Regional (CAR) at the regional level. At tne local level, a technical
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committee composed of the local personnel of different institutions will
be created to coordinate activities.

This coordination could be carried out through meetings of different
comittees, and through joint activities such as seminars so that
everybody will know all programs and can advise the farmers how to make
good use of the services available in their communities.

One of the most critical programs for the success of any agricultural
enterprise, especially when modern technology is applied, is credit.
Special efforts will be made to coordinate very closely the credit
programs, particularly the credit offered by the Banco de Desarrollo
Agropecuario (BDA), with the extension program. A memorandum of
understanding will ke worked out with BDA so that the extensionist will
provide some kind of credit supervision, especially to those farmers that
are directly assisted by the extensionist.

d) Linkage to other programs.

One of the most effective ways to introduce new technology is by means of
youth groups. There is a youth program being developed for the region of
Chirigui that will be used in this technology transfer program. This
youth organization, known as PANAJURU, will be involved in animal and crop
production projects. The extension agent can provide technical assistance
to those projects and use them for demonstration purposes.

Since most of the farmers' support institutions at the regional level are
under the jurisdiction of the Regional Director of MIDA, this in effect
comprises a mechanism to coordinate the extension program with other
programs at regional and local levels.

e) Delivery of technologies and farm services.

The traditional problem of how to make research and farmer services
relevant to farmers' problems is one of communication. when there is a
constant interchange or dialogue between the farmer, the researcher and
the extensionist, production constraints are generally solved by means of
appropriate and timely research and other producer inputs. The new
agricultural research and extension models are set up specifically to
solve this major constraint by getting the farmer, the technology transfer
agent, and the researcher to work together as a team in the farmer's
fields on specific problems to come up with simple, practical and
economical solutions to the most pressing production constraints.

A diagram depicting the tlow of information from the office and
laboratories to the experiment stations, to on-farm experiments, to farmer
plols, tu farmers and their interaction between each other and between the
research and extension team is shown in figure 1.
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As shown in figure 1, going from left to right, the offices and
laboratories at MIDA, IDIAP, University of Panama, and other international
research institutions will generate ideas and research needs to be done at
the experiment stations, where IDIAP, CATIE and the University or Panama
can work together; those in turn will provide some research needs that
should be done on the farmers plots. At this stage, IDIAP researchers,
extension specialists and farmers can work together in developing new farm
technology. Once new technology is developed it will be transferred to
the next stage, the farmer trials for the validation of research. This
offers a great opportunity for researchers and extensionists to work
together with farmer participation. The extensicnist could use those
farms for demonstration purposes.

The technology developed at the farmer trials will be transferred to other
tarmers by extension agents utilizing other dissemination methods
including the establishment of demonstration plots within their
micro-zones.

The unanswered problems or new problems will pass back through different
paths to the on-farm experiments, the experiment stations and to the
laborateries to search for an answer. In this way feedback from the
farmers and field personnel is obtained at the experiment stations and
research laboratories.
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July 12, 1982.
George Pringle, Team Leader/AIT Team

Trip of the Technology Transfer Team to Costa Rica during July 3-7, 1982.

Robin Gomez,
Director

A trip was made to San Isidro, Costa Rica for the purpose of meeting with
personnel of the Costa Rican Extension Service to discuss their experiences
with the Training and Visitation (C&V or TAHAL) methodology tor transfer of
agricultural technology. Expertise at the meeting included J. Roman, AID
Extension Specialist; R. Vasquez, AID Research/Extension Specialist; G.
Pringle, AID Farm Management/Agricultural Economics Consultant; R. Castrelldn,
Veterinarian and Regional Director, Chiriqui Province, Panama; G. Araya,
Agronomist and Regional Extension Director, South Pacific Region, Costa Rica;
R. Carranza, Regional Extension eterinarian, Costa Rica; and G. Jiménez,
Regional Extension Specialist, Costa Rica.

The C&V method, as established in Costa Rica, comprises the following
essential features:

1. Farming regions are delineated into ecologically homogeneous
micro-areas, each containing approximately 400 farmers. Of
the target population in each micro-area, 40 farmer-leaders
are selected as linkages. Eight tixed routes, each
containing the farms of 5 leaders, are established in each
micro-area;

2. Extension workers visit farmer-leaders, who are expected to
adopt recommended technology, establish demonstration plots,
serve as contacts from which technology will outreach to 10
peripheral farmers, and provide a site where peripheral
farmers may meet with extension workers. Farmer-leaders are
visited bi-weekly;

3. Extension workers receive intensive and continuous bi-weekly
training on problems relevant to farmer-leaders. A written
message with detailed instructions concerning activities to
be carried out over the next two weeks are left with the
farm leader;
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Field extension workers visit 5 farmer-leaders per day,
cover 4 set routes per week, and 8 routes every two weeks.
One day per fortnight is set aside for training, and one day
to allow agents to return to the field to visit farmers that
were missed on the scheduled visit. With this scheme, one
agent theoretically diffuses technology to 400 farmers (5 x
8 x 10);

A cadre of subject matter specialists is established to
train and capacitate field extension workers.

Extension persomnel of Costa Rica reported that the C&V method had been
unsuccessful in transferring technology to small limited-resource farmers.
The following reasons were given for this failure:

1.

The system had been implemented on a national scale without
providing the minimum resources in personnel, vehicles, and
other inputs needed to diffuse technology to farmer leaders
on a systematic bi-weekly basis;

Training of extension field personnel was inadequate, and
did not prepare field workers to meaningtully respond to
farmer needs;

Lack of thorough in-service training contributed to problems
ot diffusing technoloyy to farmer-leaders. agents often did
not fully understand the bi-weex.y messages that were
extended to farmers. One consequence was low credibility of
field extension workers with farmers;

Farmer needs and wants were not fully understood;

Technological practices often did not apply to specific
micro-areas, and were not adapted to non-land resources of
farmers;

Outreach or diffusion of technology from farmer-leaders to
the 10 peripheral farmers was nill or very low.
Farmer-leaders were often poorly selected owing to the
requirement that each agent fulfill a quota of 40
farmer-leaders. Peripheral farmers preferred to meet agents
in a local extension office or on their own farms. However,
the C&V method eliminated local extension offices under the
belief that peripheral farmers would meet agents on the
leaders' farm;

Messages given to farmer-leaders were often of dubious
relevance, and did not coincide with fiela activities of all
farmer-leaders in a given micro-area;
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8. Many small farmers did not have the resources needed to
establish demonstration plots, which are a key factor in
diffusing technology to peripheral farmers;

9. Weather conditions at times precluded visits to crops or
demonstration plot sites;

10. Bi-weekly visits to farmer-leaders were costly, and were not
needed during the growing season for soine crops. Lack of
relevant messages during unneeded visits contributed to low
credibility of extension tield workers;

11. Subject matter specialists worked only with field agents,
and were not available to farmers with protlems beyond the
competence of the field agent.

In consideration of the above, the following changes are being made in
extension methods in Costa Rica:

1. Local extension offices will be reestablished to provide a
site where farmers needing help may locate an extension
agent;

2. Prequency of visitation by agents to tarmer-leaders will be
determined by farmer needs;

3. Agents and specialists will again work witll classroom groups
of farmers as in classic extension model;

4. Agents will be given more freedom of action, and will use an
integrated whole-farm approach;

5. Extension methods will include farmer tours, taking farmers
to visit examples ot successful cechnology in other areas;

6. Extension specialists and Agronomists level will attend
difficult cases where more expertise is required, and the
better groups of famers;

7. Periodic messages will be tied to what is going on in the
field, and may be given on a weekly, bi-weekly or monthly
basis, depending on crops cycles and real needs.

The Technology Transter team proposes a "Chiriqui" model which comprises the
best of the C&V as well as traditional extension methods. This system will
include the tollowing essential features:

1. At the field level, individual agents will be assigned to
delincated homogeneous-ecological areas. The size of a
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micro-area will depend on various criteria, but will include
a number of farmers that agents can reasonably attend,
considering farmer density, current technological
sophistication of farmers, and prevalent crop and livestock
systems;

2. Extension agents will work with farmer-leaders, and with
farm groups within their designed areas;

3. Centralized extension offices will be established to provide
a site where farmers can locate an agent;

4. Periodic visits will be made to 24-40 selected farmers per
year per agent on fixed routes. Frequency of visits will be
determined by crop cycles and farmer needs;

5. Demonstration farms will be established on the land of
leader-farmers. If needed, material inputs will be provided
for establishment of demonstration plots;

6. Model farmers will be established in each regional district
to integrate IDIAP/MIDA activities, to provide for
multi-locational testing and demonstrations, to anticipate
problems in transterring new technology, and to strengthen
extension confidence in results of research;

7. Field extension agents will be thoroughly trained in
extension methods, identification of farmer problems,
commodity-oriented technology, and other matters prior to
project implementation in the field;

8. A corps of extension specialists will be provided to train
field extension agents in the application of new technology,
solve problems beyond the abilities of field agents, provide
classroom extension training to groups of farmers, and to
coordinate and participate in activities in which
extensionsists and researchers can work jointly.

9. Rural youth organizations such as PANAJURU will be
sponsored. Youth projects will be integrated, when
possible, with demonstration plots.

10. Field agents will be given freedom of action to deal with
integrated production systems in which adoption of
technology for one crop may impact on all other parts of the
system.

AGR:Dr. L. Harlan Davis
Technology Transfer Team
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June 22, 1982

George E. Pringle,
Team Leader
IDIAP/CIMMYT Methodology

Robin Gomez,
Director

Listed below are the essential features of the IDIAP/CIMMYT Methodology used
in the Caisan Project.

-- "pominios de Recomendacidn", or domains of recommendation
are first delineated. These are areas consisting of fairly
similar soils, climate, topography and other conditions, and
with fairly homogeneous farmers.

-- 1Identification of circumstances confronted by farmers is
then made and technological problems requiring research are
selected. Circumstances include markets for farm products,
availability of inputs, farming practices, equipment, and
other factors affecting choice of crop and livestock
enterprises.

-- Experiments, on relevant problems are conducted on land of
farmers, using farm practices representative of the area or
domain of recommendation.

-- Findings are extended to farmers across the domain of
recommendation through field days, visits, and tne visual
demonstration effect of field plots located near rural roads.

A survey by IDIAP/CIMMYT of the Caisdn domain of recommendation disclosed that
corn followed by "frijol" was the most common cropping pattern. Corn was
selected for intensive study, with emphasis on the following four variables:

-- Weed control

-- Plant population, along with planting in rows
-- Nitrogen

-- Phosphorus

In addition to the above experimental variables, no-tillage cultivation
methods were studied and research was undertaken to reduce the height of
native corn. Visits on June 17 by the AID/MIDA technology transfer team to
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several farms in the Caisan domain of recommendation disclosed that no-
tillage cultivation methods and planting in rows have been widely adopted.

Note: This type of research is very site-specific, and results apply
primarily to the domain of recommendation.

cc: L. Harlan Davis, Chief, AGR
D. Mackenzie, ODR
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DETAILED DESCRIPTION OF PRQJECT
HUMAN RESQURCE DEVELOPMENT ACTIVITIES

Human Resources Development.

In order to implement an effective technology transfer system in the
Chiriqui Region, a statf of 160 professional and suo-professional personnel is
required. This staff will consist of 109 assistant technology transfter
agents, with professional preparation at the bachillerato, técnico or
vocational level; 27 senior agents with cullege degrees in agricultural
sciences (e.g. Ingeniero Agrénomo), and 24 extension specialists with college
degrees (Ingeniero Agronomo) and specialized training in subject matter
areas. Owing to MIDA's limited experience in transfer of technology, both
short and long-term training is required to prepare existing and prospective
staff with the capability to undertake a program that will effectively
transter techriclogy to small and medium size farmers. Most MIDA personnel
lack experience in extension methodology, and do not have expertise in
specitfic or subject matter areas.

In addition to training of personnel for the Chiriqui Region, a limited
number of personnel from the regions of Coclé, Herrera, Los Santos, and
Veraguas will be trained in extension education and methodology during the
first 2 years of the program, and will comprise a vanguard upon which the
program may be extended to those regions during the tnird project year. To
that end, two professionals with a college degree (Ingeniero Agronomo) will be
selected from each region to pursue long-term training at the MS level. 1In
addition, the Director and Sub-director of each region will receive short-term
training in extension organization, planning, and administration. Thus, a
total of 16 professionals from other regions will receive short and long-term
training during the first two years of the program. Upon completion ot
training, these persons will begin to organize and create extension programs
for their respective regions. A groundwork mechanism will thus exist to
expand the extension program to a national level. Personnel trained for the
Chiriqui region may provide additional technical assistance for tne
implementation of extension programs in other regions.

In general, the following training program is planned:

a) Pre-program Training

Four weeks of intensive training will be given to 160 extension staff
to familiarize them with program goals, adult education methods,
philosophy of extension, group organization technigues, project
methodology, problem indentification and diagnosis, work organization
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and planning, and coordination of farmer support services. During
subsequent years this training will be offered annually to
approximately 25 replacement personnel.

Technical Training

All field staff will receive approximately 2 days training per month,
or 4 weeks training each year, in the production, management, and
marketing aspects of priority crops and livestock enterprises. This
training will be given at frequent intervals, judiciously timed in
accordance with the informational needs of farmers during crop
cycles. Topics will include soil preparation and management, soil
fertility and fertilizer practices, crop protection, irrigation and
drainage, handling and marketing of agricultural crops, pasture and
rangeland management, dairy and beef cattle production and
management, farm management, and use of agricultural chemicals. This
training will be given by extension specialists once they are
adequately trained, although assistance from IDIAP, the Faculty of
Agronomy, and other institutions will be sought if necessary.

Preparation of Specialists

Short and long-term training for entrant and senior extension
specialists (training of trainers) will consist of special courses
tnat will be developed and given by IDIAP's Technology Transfer
Directorate, the Faculty of Agronomy of the University of Panama,
other institutions, and visiting extension specialists. This program
will include training visits to other countries, and formal academic
(incluaing advanced degree) instruction in universities in the United
States and elsewhere.

During the first year of the project, short-term training of 3 to 6
months duration will be provided for L. subject matter speclalists
from the Chiriqui region, the Sub-Director ot the Chiriqui regional
office, and the Directors of the Chiriqui, Coclé, Herrera, Los Santos
and Veraguas regions. Tne regional administrators will ve trained in
extension education and in the management and supervision ot
extension programs. The 12 specialists will be traired in extension
education, written extension comnunication, audio-visual extension
communication, extensio supervision (planning, programming,
evaluation), plant pathology, entomology, soil fertility, marketing
of agricultural commodities, horticulture (vegetables), horticulture
(cotfee) , agronomy (field crops), and forage and rangelands
management.
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A summary of this detailed training program is depicted in Tables 1, 2, 3,
and 4. Table 1 shows that a total of 75 persons will participate in
short-term training. Of these, 8 trainees will be from the provinces of
Coclé, Herrera, Los Santos and Veraguas, and the rest from Chiriqui.

Table 2 shows the distribution by years or persons participating in the
M.S. program. Eight of tne persons trained will be from the regions of Coclé,
Herrera, Los Santos and Veraguas, and the rest from Chiriqui. A total of 32
students will be trained to the M.S. level, the majority being trained during
tne first 2 years of tne program. ‘

Table 3 provides a prioritized list of fields of specialization for
short-term training periods. 'The list of priorities for the M.S. program is
shown 1in Table 4.

The atorementioned training program has the following important features:

a) An induction training for all the personnel during the first year of
the program, and for all new personnel in subsequent years.

b) Continuous subject matter training tor all tield personnel, to be
offered at opportune times during the year 1n accordance with rarmer
needs.

¢) Contlnuous short-term training for specialists ana selected personnel
Lo keep them abreast with evolving technology and programs.

d) Intensive acadenic training at the M.S. level to provide adequate
preparation tor supject matter specialists.

In order to develop this training program, a unit tor training or human
resource development must be organized. This unit will be responsible for the
preparation ot all training courses, selection of trainers, selection of
trainees, and other matters dealing with tne professional umprovenent ot
project personnel. 'I'wo outside consultants with ample experience 1n training
and humnan resources development will be hireda, for 10 week tours of duty, to
assist in the program development ana as teaching resources ror the training
courses oftered locally. 1Tneir nonoraria are included in the estinmated
training budget.



TABLE 1

Short-term training (3-to-6 months) participants throughout the five-years

of the extension program.

1983 1984 1985 1986 1987 1988 1989
Months 3 6 3 6 3 6 3 6 3 6 3 6 3 6
Number of participants
Region
Chiriqui 4 7 4 7 8 4 5 2 5 2 5 2 5 2
*Other
Regions 4 - 4 - - - - - - - - - - -
Sub-totals 8 7 8 7 8 4 5 2 5 2 5 2 5 2
Total/year 15 15 11 7 7 7 7
* Other regions included are Coclé, Herrera, Los Santos, and Veraguas.
P/M 24 42 24 42 24 24 15 12 15 12 15 12 15 12

Total P/M: 2u8.

b L




TABLE 2

Long-term training (MS level) participants throughout five-year
period of the extension program.

Group 1983 1984 1985 1986 1987
Fall Spring Fall Spring Fall Spring Fall Spring Fall
Number of Participants
First 1/ 16 16 16 16
Second 8 8 8 8
Third 8 8 8 8
Total 16 16 24 24 16 16 8 8
P/M 96 96 144 144 96 96 48 48

1/ Of this group, 8 students will be from Chiriqui, and 8 from the regions of Coclé, Herrera, Los Santos,
and Veraguas. The following groups will be from Chiriqui.

05
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TABLE 3

Selected field of specialization for the short-term
training, by priorities.

First year:

Second vear:

Extension education and methodology.

Extension communication (written).

Extension communication (audio-visual).

Extension supervision (planning, programming, evaluation).

Plant Pathology.

Entomology.

Soils (fertility).

Agricultural economy (marketing) .
Horticulture (vegetables).
Horticulture (coffee).

Agronomy (field crops).

Forage and rangelands management.

Extension education and supervision.
Livestock production and management (dairy cattle).
Livestock management (beef cattle).
Agricultural economics (farm management) .
Irrigation and drainage.

Soils (soil conservation and management) .
Farm mechanization.

Poultry production ana management.
Nematology.

Horticulture (fruits).

Agricultural Engineering (farm structures).
Entomology (integrated pest management).

Third, Fourth,

and Fifth years:

Natural Resources Conservation and Management and any course
from the above list that may be necessary.
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TABLE 4

Selected field of specialization for the M.S. program,
by priorities.

First year:

Extension education and methodology.

Extension communication (written).

Extension communication (audio~visual).

Extension supervision (planning, programming, evaluation).

Plant Pathology.

Entomology.

Soils (fertility).

Agricultural Economics (marketing).

Second year:

Agronomy (field crops).

Horticulture (vegetables).

Horticulture (coffee).

Forage and rangelands management.

Livestock production and management (dairy cattle).
Livestock management (beef cattle).

Economy (farm management) .

Irrigation and drainage.

Third year

Soils (soil conservation and management) .
Farm mechanization.

Poultry.

Nematology.

Fourth year:

Horticulture (fruits).

Natural resources conservation and management.
Agricultural Engineering (farm structures).
Entomology (integrated pest management) .
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DISTRIBUTION OF TECHNOLOGY TRANSFER PERSONNEL BY SUB-AREA

Senior Assistant Total

Sub-Area Agents Agents
Alanje 3 13 16
Progreso 3 13 16
San Juan 3 10 13
Gualaca 3 10 13
Potrerillos 4 15 19
Concepcidn 2 8 10
San Andrés 4 14 18
Volcan 3 12 15
Boguete 2 8 10
Rio Sereno 2 6 8

TOTAL 27 109 136
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FIELD PERSONNEL NEEDS

Taking into consideration the targeted farmer population in the ecological
zones and the proposed extension model where 40 tarmers are intensively
assisted in three periods of two-years each by an assistant technology
tr~aster agent, it was estimated that 109 assistant agents and 27 senior
agents were needed to adequately assist the targeted tarmer population.

To determine those figures it was assumed that an assistant agent would
attend 40 farmers in the group of tarmers with 5 hectares or less and an
average of 32 tarmers in the group with more than 5 hectares. This was
subsequently changed to no less than 40 tarmers per assistant agent,
regardless of farm size.

The number of senior technology transfer agents was based on the proposed
extension model where each agent will have under his supervision 3 to 5
assistant agents.

To estimate the number of senior agents needed it was assumed that a
senlor agent would have 5 assistants under his supervision when working with
groups of farmers with farm sizes of 5 hectares or less and an average of 4
assistants of these working with farmers with more than 5 hectares. For the
distribution of senior and assistant agents by ecological zone see Table 1.

TABLE 1

DISTRIBUTION OF SENIOR AND ASSISTANT TECHNOLUGY TRANSFER
AGENTsS BY ECOLUGICAL ZONES

Ecological Assistant technology Senior technology
Zone transter agents transfer agents
E-1 67 16
E-2 19 5
E-3 8 2
E-4 _15 4

TOTAL 109 27
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PARLE 2

DISTRIBUTION OF TARGET POPULATION BY FARM SIZE AND SUB-AREA

Farm size (hectares)

Less than 5 5-~-19 20 - 49 50 and over Total
Alanje (1) 1,460 865 393 277 2,995
Progreso 1,918 900 345 219 3,382
San Juan (2) 992 438 400 342 2,172
Potrerillos 1,286 561 248 153 2,248
Concepcidn 1,368 454 197 126 2,145
San Andrés 1,166 489 273 200 2,128
Volcan 817 550 302 199 1,868
Gualaca (3) 710 434 284 261 1,689
Boquete 516 305 188 146 1,155
Rio sereno 225 238 204 164 831
TOTAL (4) 10,458 5,234 2,834 2,087 20,613

(1)

(2)

(3)

(4)

Alanje, 539 farms of less than 0.5 ha. were eliminated from tr= David
Precinct.

San Juan, 443 farms of less than 0.5 ha. were eliminated 132 from
Remedios, 170 rrom san Félix, 86 from San Lorenzo y 55 from Tolé.

Gualaca, 80 farms of less than 0.5 ha. were eliminated from the Precinct
of Chiriqui.

A total of 1,U62 foerms of less than 0.5 ha. were eliminated.

Assumed land resources so poor in above areas that a farm of less than

0.54 ha. has no chance of comprising an economic unit.
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PROFILE OF AGRO-ECOLOGICAL AREAS OF CHIRIQUI PROVINCE
Altitude (meters
Ecological Area Climate Temperature above sea level) Topogr aphy
Tropical Level to moderate
EAL Savannah OQver 24° C Less than 400 slopes.
EA2 Humid 80 to 240 C 400 - 800 Moderate to steep.
Arid Steep to very steep
EA3 Temperate 150 - 180 C 800 - 1,000 slopes.
Humid Very steep to rugged
EA4 Termperate 80 - 180 C Over 1,000 escarpments.
TABLE 4

PROFILE OF SOIL CAPABILITY CLASSES IN CHIRIQUI PROVINCE
BY AGRO-ECOLOGICAL AREA

Agro-Ecological
Area

Soil Capability Class

II

111

v

Y,

Total Surface

VI VII VIII area
EAl 15.5 17.7 13.7 7.2 15.3 28.2 2.4 399,636
EA2 0.2 4.4 13.0 0.5 22.0 44.8 15.1 98,067
EA3 0.1 2.4 14.4 0.0 25.2 47.8 10.1 33,175
EA4 1.3 1.9 9.8 0.0 13.8 60.5 12.7 56,951

2%
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TABLE S
DISTRIBUTION OF FARMS IN CHIRIQUI PROVINCE, BY FARM
SIZE AND AGRO-BECOLOGICAL AREA
Farm size (hectares)
Ecological Less than 5 5-19 20 - 49 50 and over Total Percent of
Mro-Area total
EAl 8,536 3,411 1,691 1,260 14,898 72.2
EA2 1,278 648 399 264 2,589 12.5
EA3 347 290 226 178 1,041 5.1
EA4 1,273 484 273 76 2,106 10.2
TOTAL 11,434 4,833 2,589 1,778 20,634
Percent of Total 55.4 23.4 12.6 8.6 100%

N
-3
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TABLE 6
SURFACE AREA OF FARM UNITS IN CHIRIQUI PROVINCE BY
FARM SIZE AND AGRO-BCOLOGICAIL AREA
Farm size (hectares)
Ecological Less than 5 5-19 20 - 49 50 and over Total Percent of
Agro-Area total
EAL 9,434 32,356 48,565 232,382 322,737 68.4
EA2 2,423 8,164 13,475 40,903 64,965 13.7
EA3 682 3,440 7,835 20,178 32,135 6.8
EA4 3,674 5,554 12,254 30,681 52,163 11.1
TOTAL 16,213 49,514 82,129 324,144 472,000
Percent of Total 3.4 10.5 17.4 68.7 100%

88
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Table 7
DISTRIBUTION OF CONTACT FARMS BY SIZE AND SUB~-AREA
Farm size (hectares)

Sub-Area Less than 5 5-19 20 - 49 Over 49 Total
Alanje 292 692 314 222 1,520
Progreso 383 720 276 175 1,554
San Juan 198 350 320 274 1,142
Gualaca 355 347 227 209 1,138
Potrerillos 1,029 449 198 122 1,798
Concepcion 273 363 158 101 895
San Andrés 933 391 218 160 1,702
Volcan 654 440 241 159 1,494
Boquete 413 244 150 117 924
Rio Sereno 180 192 163 131 665
TOTAL 4,710 4,187 2,305 1,670 12,832

bd
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Selection of Target Farmer Groups

The farmer population of the Chiriqui Province were classified for
technology transfer purpos2s in different groups’ according to the size of the
farm and the ecological zone. From those, farmers were selected for the
outreach of technology taking into consideration the following criteria:

In the ecological zone E-1 (for description of ecological zones see
section on description of target areas) 20% of farms with 5 hectares or less
and 80% with more than 5 hectares were selected tor technological outreach.

In the rest of the ecological zones, 80% of the total farms were selected for
technology transter purposes. The selected number of farms in each ecological
zone is as follows: 6,791 farms in ecological zone E-1; 2,071 in E-2; 832 in
E-3 and 1,684 in E-4; for a total of 11,384 in the Chiriqui Province (see
table 1 for distribution according to size). In ecological zone E-1, only 20%
of the farms with less than 5 hectares was taken due to the fact that most of
these farms are small size lots that are not use for farming purposes.

Table 1

Targeted farmers for technology outreach according
to farm size and homogeneous ecological areas.

*Ecological Number ot Farmers with
Zone 5 hectares or less More than 5 hectares TOTAL
E-1 1,707 5,089 6,796
E-2 1,022 1,049 2,071
E-3 277 555 832
E-4 1,018 666 1,684
Total 4,024 7,360 11,384

* FPor description of ecological zone, see section on descripticn of target
areas.
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Table 2
DISTRIBUTION OF TECHNOLGY TRANSFER PERSONNEL
BY LOCAL AGENCY AND AGRO-BCOLOGICAL AREA
Number of Persons
Agro~Ecological Area senlor agents Asslstant agents Total
A}
Progreso 5 21 26
Alanje 4 17 21
Gualaca 3 12 15
san Juan 3 13 16
Sub-total 15 63 78
ALy
Concepcidn 2 8 10
San Andrés 2 7 9
Potrerillo 2 8 10
Sub-total 6 23 29
AES
Rio Sereno 2 8 10
AE4
Volcan 2 7 9
Boyuete 2 i 10
Subrtotal 4 15 19

TOTAL 27 109 136
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NATIONAL SOIL TESTING PROGRAM

A national program of soil testing is a valuable tool for use in
agrotechnology transfer. A widely used program of soils analysis is a
primary mechanism for assessment of soils resources and establishment of
research priorities and production recommendations. Of special importance
to this project is the value of a national soil testing program as a
technology transter and education process.

A soils analysis program and the accompanying recommendations provides
and excellent opportunity for contact between farmer and agronomist. The
sampling process exposes the farmer to variability of soils on the farm and
to other more general agronomic problems. It also initiates and stimulates
contact betweun the extensionist and the agricultural producer. The
analytical and recommendation process provides research and extension
personnel a better knowledge or local and regional variability in soil
physical and chemical properties. And the report/recommendation process
promotes further farmer/extensionist contact. Discussion of soil analysis
results and crop production recommendations focuses the tarmer's attention
on soil-related agronomic problems but also provides an opportunity for
questions and discussion of a broader nature.

The value of this contact and these discussions cannot be
overenphasized as an agrotechnology transter tool. These contacts
stimuiate awareness in both the rfarmer and the extension specialist. Basic
soil chemical and physical properties as well as special agronomic problers
are inventoried and available tor review by researchers as and aid in
appropriately tocusing research emphasis.

A 501l analytical laboratory is operated by IDIAP in Divisa and the
facility currently processes 4,000 - 5,000 samples annually. An etfort is
underway by IDIAP to improve the facilities and to develop a national soil
testing program. Thus, the focus of the Technology Transfer project will
primarily be in training IDIAP anu MIDA personnel in soil fertility related
disciplines. The primary goal of this training support would be to enhance
the capacity ot the national soils testing program to analyze soils and to
extend recomnendations to producers.

The emphasls 1n support and development of a national soils testing
entity chould clearly be in establishing an educational and technology
transfer mechanlam, A strong scientlific soils research program must
underly tnis process as a basis for sound recommendation intormation.  The
difficult task tor MIDA/IDIAP personnel will be to design and implement an
appropriate technology transter program that although baced on scientific
information 15 understandable by the agricultural producer. This project
seeks to reintorce these etforts through training agronomic and technology
transter personnel.
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METODOLOGIA PARA DETERMINAR LA CANTIDAD NECESARIA DE AGENCIAS DEL MIDA

Los criterios para determinar la cantidad necesaria de agencias del MIDA
fueron los siguientes:

a) Namero de fincas existentes segin area ecoldgica por rango de finca.
b) Reda de carretcras existentes en la provincia.

c) Distripbucidn de sucursales del BDA y estaciones y campos
experimentales del IDIAP.

La conjugacién de estos tres criterios determind el ndimero y distribucidn
de las agencias expuestos en el Cuadro No. 1.

Cuadro No.l

DISTRIBUCION DE POBLACION POR TAMARO DE FINCA Y SUB-AREA

Tamafio de Finca (hectareas)

Menos de 5 5-19 20 - 49 Mas de 49 Total
Alanje (1) 1,460 865 393 277 2,995
Progreso 1,918 900 345 219 3,382
san Juan () 992 438 400 342 2,172
Potrerillos 1,286 561 248 153 2,248
Concepcion 1,368 454 197 126 2,145
san Andrés 1,166 489 273 200 2,128
Volcan 817 550 302 199 1,868
Gualaca (3) 710 434 284 261 1,089
Boquete 516 305 188 146 1,155
Rio Sereno 225 238 204 164 831
TOTAL 10,458 5,234 2,834 2,087 20,613

(1) Alanje, 539 fincas de menos ae 0.5 ha. fueron eliminadas del
corregimiento de David.

(2) Ssan Juan, 443 fincas de menos de 0.5 ha. fueron eliminadas 132 ae
Remedios, 170 de san Félix, 86 de San Lorenzo y 55 de Tolé.

(3) Gualaca, 80 fincas de menos de 0.5 ha. fueron eliminadas ael
Corregimiento de Chiriqui.

se asune gque los recursos agricolas en las areas que anteceden son tan
pobres que una tinca de menos de 0.54 ha. no tiene capacidad para constituir
una unidad econdmica.
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NUMERO DE FINCAS POR AGENCIAS DEL MIDA, SEGUN CORREGIMIENTO

AGENCIA DE ALANJE

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Alanje (cabecera) 1 150 64 26 23 263
El Tejar 3 97 41 16 15 169
Guarumal 4 190 82 33 29 334
Palo Grande 5 76 32 13 12 133
Querévalo 6 96 42 16 15 169
Santo Tomas 7 66 28 11 11 116
Tijera ** 18 - - - - -
Bagala 12 112 58 28 14 212
San Carlos 41 159 63 30 21 273
San Pablo Viejo 43 178 71 34 23 306
David 34 125 49 24 16 214
Las Lomas 39 341 137 65 44 587
Pedregal (David) 40 32 13 6 4 55
Boquerdn (cabecera) 11 217 110 55 29 411
Pedregal (Boquerdn) 17 97 50 24 13 184

TOTAL 1,999 865 393 277 3,534
* El numero corresponde al mapa de las Areas Ecologicas.
** Informacidn no disponible.
Agencia de Gualaca

Corregimiento No. Menos de 5 5-19 20-1Y Mas de 50 Total
Gualaca (cabecera) 51 136 105 79 81 401
Hornitos 52 45 25 24 26 120
Paja de Sombrero 54 40 31 24 24 119
Cochea 36 159 63 31 20 273
Los Angeles 53 53 42 31 32 158
Bi1jagual 35 96 38 18 13 165
Rincén 55 69 54 40 41 204
Chiriqui 37 192 _16 37 24 329

‘TOTAL 790 434 284 261 1,769
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Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Paraiso 16 25 13 7 4 49
Cordillera 13 23 10 9 5 47
Volcan 33 658 428 230 141 1,457
Cerro Punta 25 111 99 _36 _49 315

TOTAL 817 550 302 199 1,868

Agencia de Rio Sereno

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Rio Sereno 61 85 90 77 62 314
Carlas Gordas * 63 - - - - -
Monte Lirio 64 88 93 80 65 526
Plaza Caisan 65 52 _55 47 37 191

TOTAL 225 238 204 164 831
* Cafas Goraas: Informacion no disponible.

Agencia de Potrerillos

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Potrerillo Abajo 48 61 26 12 7 106
Potrerillo Arriba 47 121 53 22 14 210
Rovira 49 124 48 17 22 211
Dolega 44 347 147 64 36 594
Dos Rios 45 104 44 20 10 178
Los Anastasios 46 117 50 21 13 201
Guabal 14 - - - - -
Guayabal 15 167 85 42 22 316
Guaca 38 147 59 28 19 253
Tinajas 50 _98 _49 22 _10 179

TOTAL 1,286 561 248 153 2,248
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Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Boca del Monte 81 68 24 34 42 168
San Lorenzo (cabecera) 78 56 20 27 34 137
Boca Chicha 79 12 5 6 7 30
San Lorenzo 87 89 31 44 54 218
San Juan 86 64 23 32 39 158
Juay 74 41 7 8 5 61
San Félix 77 139 26 25 20 210
san Félix (cabecera) 67 224 42 43 29 338
Remedios (cabecera) 56 224 26 26 28 304
El Nancito 58 40 5 5 4 54
Tolé (cabecera) 89 312 150 100 50 612
Lajas de Tolé 96 67 32 20 12 131
Quebrada de Piedra 100 99 _47 _30 _18 194

TOTAL 1,435 438 400 342 2,615

Agencia de boquete

Corregimiento No. enos de 5 5-19 20-19 Mas de 50 Total
Boguete (cabecera) 19 362 242 151 114 869
Caldera 20 82 33 20 17 152
Palmira 21 12 _30 17 15 134

TOTAL 516 305 188 146 1,155

Agencia de Progreso

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Divala 2 237 102 40 37 416
Puerto Armuelles 8 1,017 483 185 110 1,795
Limones 9 126 60 22 14 222
Progreso 10 538 255 _98 _58 949

TOTAL 1,918 900 345 219 3,382
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Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
Concepcidn 22 360 120 52 33 565
Sortova 32 167 55 24 16 262
Santa Rosa 30 114 38 17 10 179
La Estrella 27 294 98 42 27 461
Santa Marta 29 247 82 35 23 387
Santo bomingo 31 125 41 18 12 196
Bugaba 24 6l 20 9 5 95

TOTAL 1,368 454 197 126 2,145

Agencia de San Andrés

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total
San Andrés 28 215 72 30 20 337
Gomez 26 188 62 26 18 294
Aserrio Griché 23 623 207 89 58 977
Brefidon 62 29 31 27 22 109
Santa Cruz 66 11l 117 101 _82 411

TOTAL 1,166 489 273 200 2,128
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NECESIDADES DE RECURSOS HUMANOS EN RELACION AL PROGRAMA DE

‘TRANSFERENCIA DE 'TECNOLOGIA

REGION No.l, CHIRIQUI

Disponibilidad Reubicacién Solicitar
Total Actual’en la al Proyecto Vacante/MIDA
Disciplina Requerido Regiodn de T. Tecno-
Ing. Agrdnomo 11 16 8 3
Ing. Agrénomo Zootecnia 8 1 1 7
Ing. Agronomo Fitotecnia 4 - - 4
Bachiller Agropecuario 56 39 39 17
T.M.U. Bovino Tecnia 34 20 20 14
secretaria 6 2 4
T/Manual 8 1 7
TOTAL 127 76 71 56

Total de INg. AJrONOMOS «eeveeeesaseccconsssccsccenss = 23

Total de Técnicos Médicos (T.M.U. + Bach. Agrop.) ... = 90
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DESCRIPCION GENERAL DE LA PROVINCIA

Localizacidn.

La provincia de Chiriqui estd localizada al suroeste de la Republica de
Panami; limita al norte con la provincia de Bocas del Toro, al este con la
provincia de Veraguas y al oeste con la Replblica de Costa Rica.

Relieve.

En el relieve chiricano existen tierras altas de origen volcéanico y
tierras bajas de origen sedentario. En las tierras altas, las formas
dominantes de relieve estin constituidas por una cadena montafiosa formada por
los siguientes cerros: Picacho (2,874 M), Santiago (2,826 M), Pando (2,468
M), Chorcha (2,230 M), Horqueta (2,231 M). A este sistema montafloso pertenece
el Volcan Bar(, punto mas alto del pais, con 3,475 M, de donde se desciende
por un suave plano inclinado con amplias gradas de ligeras ondulaciones hasta
llegar a las llanuras costeras que se extienden a través de los distritos de
Baru, Alanje, David, Gualaca, San Félix, San Lorenzo y Remedios.

Clima.
Chiriqui goza de varios tipos de clima, a saber:

Clima templado himedo (CF de Kopen), el cual se encuentra en las tierras
ubicadas a mis de 1,000 M de altitud, y en donde se dan temperaturas gue
oscilan entre 80 y 18° C.

Clima templado drido (CW), el cual ce aecarrolla en tlerras con altituaes
comprendidas entre 800 y 1,000 metros. Las temperaturas van de 159 a 189
C.

Clima templado lluvioso (AM) y clima tropical de sabanas (AW), dos tipos
climiticos que se encuentran en tierras bajas con menos de 400 metros de
altitud. Las temperaturas son superiores a los 249 C.

En la provincia, las precipitaciones oscilan entre 2,000 y 4,500
) [d . . . .~ . )
milimetros ol alo;  sin embargo, existen una seca bien definida que canienza
en el mes de enero y termina on marzo.

Suelos.

Aproximadan:nte ¢l 5% de la superticile de las explotaciones agropoecuarias
tiene suclo de origen sedentario, siendo el resto de origen volcdnico. La
clasificacion de los suelos seqin su capacidad agroldgica se define cen el tema
siguicnte.
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Definicidén de Areas Ecoldgicas.

Atendiendo a variables agrometeoroldgicas que no pueden ser modificadas por
el hombre a corto plazo, como son el clima, altitud y pendiente, se han
identificado cuatro areas ecoléyicamente homogéneas en la provincia de Cniriqui.

En el Cuadro No.l se identifican estas areas ecoldgicas.

CUADRO No. 1

AREAS ECOLOGICAS DE LA PROVINCIA DE CHIRIQUI

Clima Altitud Numero de
Area (metros) Pendiente Area Explotaciones
EAL 'ropical de sabanas tlenos de 400 De plano a suave 68.4% 72.2%
(Temp.sobre 249 C) (& a 20%)
EAZ Templado lluvioso 400 - 800 tlegiana a fuerte 13.8% 12.5%
(Temp. 18-240 ) ‘ (20 to 5Us)
EAS Templado arido 800 - 1,000 Fuerte a muy escar- 6.8% 5,1%
(Temp. 15-18° C) pada (5U to 75%)
EA4 Templado hdimeao Mas de 1,000 Escarpada a muy 11.0% 10.2%
('Menp, 8-189) escarpada
(50 y mas de 75¢)
Fuente: Este trabajo.

Con respecto a la clase de suelo existente on caga area ecoldgica, se
presenta en ¢l Cuadro No.2, que es la umversalmente aceptada y se refiere
unicamente a la cupacidad de uso, S1n guaraar una estrecha relocion con la

fervilidad de los miomos,

Fernando Suarez e Castro, en su liuro "Conservacion
define cada clase de suelo en la siguiente maneras

de suelos", 1480,
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Clase I: Terrenos apropiados para el cultivo del malz, frijol,
tabaco, papa, etc. No necesitan practicas especiales ae conservacion
de suelos; en general son terrenos de pendientes muy suaves (0 -
6%), faciles de trabajar y con suelo profundo.

Clase II: Terrenos apropiados para cultivos que exigen mucha
llmpleza, como los mencionados en la Clase I, pero necesitan

practicas sencillas de conservacion de suelos. Son terrenos ue
pendiente moderada (b6 - 20%) con mediana protunaiaad del suelo.

Clase III: Terrenos apropiados para cultivos que exlgen mucha
limpieza, necesitan el uso de practicas 1ntensas de conservacién de
suelos, ya que son susceptibles a la erosidn severa. De mediana
pendiente (20 - 35%) y poca profundidad.

Clase IV: Terrenos apropiados para vegetacion permanente y algunos
cultivos limpios mediante el uso de practicas intensivas de
conservacion de suelos. La pendiente varia entre mediana y fuerte
(20 - 50%), medianamente profundos y desfavorables para la retencidn
de aqua.

Clase V: Terrenos lmproplos para cultivos limplos pero utilizables
para vegetacion permanente como bosques y pOCEGEOb. Tienen poca
pendiente (40 - 35¢) y no es tin sujetos a erosion apreciable. Los
cultivos mecanizados no son posibles depldo a la excesiva
pedregosiaad o humedad.

Clase VI: Terrenos 1mproplo para cultivos limpios, pero
utilizables para la vegetacidn permanente medlante el uso de
practicas moderauas de conservacion de suelos.  Su pendiente en
general es tuerte (35 - 5U%), suelo poco protundo y de poca
resistencla a la accion desprendedora uel agua. Los potreros que en
ellos se estublecen deben rotarse culaadosamente.

Clace VII: ‘Terrenos inpropios para cultivos limplos pero utilizaples
para vegetacion permanente con trertes limitaciones y mediante el uso
de practicas intensivas de conservacion de suelos.  Su pendiente en
generul es omuy tuerte (50 - 7%, de escasa protundidad y poca
resistencla a la accion erosiva del agua.  Los potreros que en ellos
se estahlczcan exlgen practicas sumilares o lu clase anterior, pero
aplicadas en formas mis Intensas.

Clase VIII: Terrenos mnaproplados para la agricultura o la
anageria.  Quedan en ella incluldos pantanos, playones de arenas,
areas muy encarpadas, (nas de 79e) o Todos ellos donde no s posiple

establecer ccondmicamente un cultivo,
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CUADKO No,2

CLASE DE SUELO SEGUN AREA ECOLOGICA

Clase de Suelo (%) Total
Area I II ITI IV Y VI VII VIII ( has. )
FNO 15.5 17.7 13.7 7.2 15.3 28.2 2.4 2.4 399,636
AE2 0.2 4.4 13.0 0.5 22.0 44.8 15.1 15.1 98,067
AE3 0.1 2.4 14.4 0.0 25,2 47.8 10.1 10.1 33,175
AE4 1.3 1.9 9.8 0.0 13.8 60.5 12.7 12.7 56,951

Fuente: Direccidn de Catastro Rural del MIDA.

Nota: GSe refiere a la superficie de la provincia, incluyendo tierras nacionales,
bosques y montes. No incluye la zona inaigena.

Descripcién de las Areas Ecoldgicas.

a) Area Ecoldgica L (menos de 400 metros)

La Arl sovresale porque en ella se encuentra el mayor nimero de
explotaciones agropecuarias de la provincia (72%) en una superficie que
ocupa el 68% de la extensidn total de las explotaciones agropecuarias.

Geograficamente se extiende ocste-este de los limites de la Replblica
de Costa Rica y el filo del distrito de Tolé, y de sur a norte: del
litoral pacifico hasta las tierras ubicadas a una altura no mayor de
los 400 metros.

Desde el punto de vista del uso de la tierra, la ganaderia vacuna de
doble propdsito constituye el componente productivo mas importante, le
siguen granos basicos, cafa de azlcar, banano, platano y naranja.

Desde el punto de vista del nimero de explotaciones dedicadas a una
actividaa agropecuaria, la agricultura es la mis wmportante, sobre todo
la referida a granos basic .s donde el arroz es el cultivo dominante,
luego el maiz y el frijol.

Entre los cultivos tenporales identificados en esta drea: arroz, maiz,
frijol de bejuco, poroto, tabxaco, tubérculo y pifa; el tabaco es el de
mayor lmpacto ecdnomo para las finca menores de 20 has. y el arroz y
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maiz para las mayores de 20 has.

En 10s cultivos permanentes cuyas siembras se etectuan en el predio del
habitat familiar, a excepcidn ae la cafla de azlicar con fines industriales,
se identificaron platano, naranja, aguacate, café, panano y pixbae. Estos
cultivos constltuyen un lmportante ingreso para las explotac1ones menores
de 50 hectareas, la produccidén de éstos se presenta en una combinacidn de
tres o mas cultivos, actuando como base unas veces a2l platano y otras la

naranja.
b) Area Ecoldgica 2 (400 - 800 metros)

La AEl es la sequnda en tamaffo (13.86%) y también la segunda en cuanto al
nimero de explotaciones agropecuarias (12.5%).

Se localiza entre los 400 y los 800 metros de altura, de forma mas O menos
continua sobre la superficie de la primera area ecoldgic descrita.

bada su topografia, en esta area se definen dos zonas pertectamente
diferenciadas entre si: una con pendientes medianas y otra con pendientes
fuertes.

En la zona ae penaiente mediana sobresale la actividad ganadera con fines
de cria, cepa y doble propdsito. En los cultivos teunporales predomina el
maiz, le sigue el poroto; los demid cultivos temporales son de poca
importancia comercial.

En cuanto a los cultivos permanentes, na de manifestarse que es la zona
donde se encuentra la mayor producc1on de naranja de jugo en la provincia,
luego le siguen a distancia el caté y la cafla para la produccién de panela
o raspadura, observandose en esta Gltima un marcado lncremento de su
actividad comercial dentro de la provincia.

La otra zona definida por sus pendientes tuertes, en su mayoria esta
cubierta por praderas y ocupada por fincas ganaderas de aoble pr09051to.
Los cultivos teiporales de mayor importancia comercial son: maiz, poroto
y tomate de mesa.

Y en relacidén a los cultivos permanentes, se identificaron los mismos que
en la zona de pendiente mediana; también son de interés el aguacate,
platano y maracuya.

c) Area Ecoldgica 3 (800 - 1,000 metros)

Esta &rea ecoldgica es la menor en cuanto a superficie y nimero de fincas,
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6.8% y 51% respectivamente; sin embargo, es la que mejor distribuida
tiene la tierra conforme se expone en los cuadros subsiguientes a la
descripcion de las &reas ecoldgicas.

Al igual que en el drea ecolbgica 2, en este conjunto se describen dos
zonas: una loclizada en la ladera sur del Volcdn Bard y otra, en la
ladera occidental.

La primera zona, que es la menor en superficie, tiene como principal rubro
agropecuario la ganaderia vacuna de cria Yy ceba, la cual se desarrola en
potreros de mucha pendiente, alcanzando hasta un 75% de declive. En los
cultivos temporales se fija en orden ae importancia, al maiz y poroto,
aunque se cultivan papas y hortalizas, su insidencia comercial tanto
dentro como fuera de la zona bajo observacion, es de e- .asa importancia.
Sin embargo, cultivos permanentes como caté, naranje y cafia para la
elaboracidn de panela, son de gran significacidn econdmica en dicha zona.

En la segunda zona, preaomina la ganaderia de leche y doble proposito,
encontrandose caracteristicas generales de mejor manejo del hato con
respecto a las otras ganaderias ubicadas en el resto de las areas
ecoldyicas analizads hasta ahora.

En los cultiyos anuales, el poroto, malz y tomate de mesa son los de mayor
reileve econdmico y, en cuanto a cultivos permanentes, es el caté el de
mayor aporte econdmico; tanto es asi yue, en la cosecha 14979-80, esta
Zona produjo aproximadamente el 4Us del total producido en la provincia.

d) Area kcoldyica 4 (mas de 1,000 metros)

Esta (ltima drea ecoldyica, que se localiza a mas de 1,000 metros de
altitud y que es el limite con la provincia de Bocas del Toro, se
distingue, entre otras cosas, por tres particularidades:

- Es la fuente principal de hortalizas del pais y ademds la
unica zona donde se produce la papa que se consume en
Panama,

- Es el drea donde se localizan las mejores ganaderias de
leche.

= Es la principal drea donde se cultivan tlores en pequeia
escala con fines comerciales, sin llegar a cubrir la
demanda nacional.
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CUADRO No.3

SUPERFICIE, NUMERO Y 1TAMANO DE LAS EXPLOTACIONES
SEGUN AREA ECOLOGICA, POR RANGO DE FINCA

ArEA BECOLOGICA 1
(rango en nectareas)

Descripcidn menos de 5 5 - 19 20 - 49 mas de 49 Total
Superticie 9,434 32,350 48,5605 232 382 322,737
No. de Fincas 7,807 3,694 1,851 i,478 14,830
Promedio 1.2 8.7 20.2 157.2 21.7

AREA ECOLUGICA 2
(rango en hectareas)

Descripcion menos de 5 5 - 19 20 - 49 mas de 4y ‘fotal
Superficie 2,423 g, 164 13,475 40,4904 64,905
No. de Fincas 1,169 702 @37 310 2,018
Promedlo 2.1 ll.b 0.4 1s1.9 24.8

AREA BolGLca 3
(rango en licctdreas)

Descripciin INCNOS de b 5 = 1Y 20 - 4y mas de 4y ‘Total
superticie bisl 2,440 7,835 20,178 4,135
No. de Fincas 317 314 247 21U 1,084
Promxiio 2.2 10.Y J1.7 Yo, L 2Y.5

ARFA TCOLAUGICA 4
(rarjo en hectareas)

Descripeion Menos de H o= 1Y 20 = QY i e 49 Total
Superf icie 3,074 FYRPL b, 494 0,041 94,1064
No. de Fincas 1,165 Had LYY Yy 2,077

Promedio J.1 10.u Wi 345 25.1
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ECONOMIC ANALYSIS

A. Introduction

The purpose or this project 1s to establisn an operational technology
transfer system in the Province or Chiriqui. g£stablisnment or this system
has the explicit objectives of increasing agricultural output and incames
of small and medium size producers 1lh the province. Inplicit objectives
include in- creaseu national food availability, reduced dependency on
importea rood, ana expanded agricultural exports.

The essential means ror achieving project objectives is tnrougn farmer
adoption of improved agricultural technologies and management practices.
New technologies and improved managerial capapilities have two direct
impacts: Lutput per unit or input increases i.e., tecnnical efficiency
improves, and/or cost per unit of output falls i.e., economic etriciency
improves. In practice, a combination of the two impacts usually cccurs when
new technologies and/or improved mangerial practices are introduced into a
production system. For example, an improved corn variety may result in
greater output from the same level of inputs consumned by an unimproved
variety. If this occurs, per unit production costs decline. Both
tecnnical and economic erriciencies are realized and social benetfits accrue
to the producer and/or the consumer of the corn. Such benetits are
realized, however, only 1f improvements in both technical and economic
efficiency occur. A simple improvement in technical efticlency alone nas
no social value unless tne improvement is accompanied by Jreater economic
etticiency.. In sum, new technology and managerial practices must be both

tecnnically and economically teasible if society 1s to gain.

Tnis analysis examines the economic feasibility of tne project, that 1s
the direct output and income impacts arising from the adoption of new
technologies and managerial practices by small ana medlun slze tarmers 1n
Chiriqui. No attempt is made to quantity overall social impacts. Thus,
for purposes of this analysis venefilts arising from increaseua tood
availability to consumers, reduced import uependency, and expanded
agricultural exports are disregarded. Although these benefits are iikely
to be quite supstantial, tneir quantirication and measurement are beyona
the scope of this analysis. Also 1gnored are the aistributional impacts ot
benefits among different sccial groups, e.g., producers and Consumers.

Project economic teasibility 1s analyzed at tne aggregate project and
the tarm level. The two analyses are interdependent and complementary: the
former examines the overall economic teasibility ot the project; the latter
analyzes the micro-economic viaolility and provides insight into actual
on-tarm income and output 1mpacts.
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The primary beneficiaries or the project are tne small and medium
agricultural producers ot Chiriqui. For purposes of this project, the
target population is defined as producers operating predominately crop
farms of less than 50 hectares, or predominately livestock operations
of less than 100 hectares.

Small and medium farmers piay a key role in Chiriqui's agriculture.

In total, they produce an estimated 70% of the value of the crop and
livestock output of tne province. (Table 1) In the case or cowpeas,
potatoes, ana tomatoes, over 80% of total production comes From rarms
of less than 50 nectares. Altnough rice anu cattle production are
regaraed as "large" farm enterprises, an estimated 69% or the rice and
41l% of tne cactle are produced on small and medium sized farms.

Calculation of aygregate project benefits accruing to the beneficiary
group takes into account three key variables: 1) current crop and
livestock production levels for eacn priority crop and livestock
enterprise; 2) current and projected priority crop yields, milk
proauction per cow per lactation, and beef and hog slaugnter/herd
extraction rates; and 3) projectea rates ot adoption of new
output-increasing technologies ana managerial practices. Based on
these variables, projected value or proauction changes per period are
determined, nholding prices constant at 1981 levels. Farm gate prices
utilized rfor the analysis appear 1in Tavle 2.

B. Project Benerit and Cost Calculations at the Aggregate Level

The aggregate project analysis takes 1nto account two primary tactors:
1) the tlow or total estimated project benefits over time, and Z) the flow
of total estimated project costs over time. Total penefits are defined as
the value or all additional priority crop output resulting from yield
changes and tne value of all auaitional priority livestock production due
to inventory and herd extraction rate changes. Total costs are the sum of
project operational and capital costs, disregarding project capital
depreciation. The benetits and costs are then subjectea to IKR analysis.
Average per farm project costs and benefits are determined by dividing
total costs and benefits by the number ot tarms impacted.

Crop yileld projections for the target beneficiaries are based on
researcn results generatea by IDIAP and on current yielas presently
ootained under uifterent technoloyical levels in the province (lables 3 and
4) . Thus, projected yielda increases are Juyged to pe quite conservative,
In all cases, many producers are alreaay obtaining or excecdirng yield
levels projectea tor tne benetficiary group. For example, corn yields ot
project-impacted small and mealwn tfarmers are projected to increase trom 26
to 40 nundredwelygnt per nectare. This projected yield amounts to only v5s
ot the yield now achieved by the “better" corn producers in the province.
Similar conservative projections are made ror other crops.
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Table 1

ESTIMATED VALUE OF PRODUCTION UF PRIOKITY COMMODITIES:
TOTAL CHIRIQUI PROVINCE AND BY
FARMS OF LEsSs THAN 50 HECTARES,
(AVERAGE PRODUCTION 19y78-80 AT 1981 PRICES)

Value of Production ($)
Farms Less

COMMODITY ‘Total (A) Tnan 50 ha. (B) s B/A
Rice 16,401,000 11,283,890 68.8
Corn 2,435,670 1,809,700 74.3
Cowpeas 509,400 464,058 91.1
Kidney Beans 519,255 324,000 62.4
Potato 3,161,700 ' 2,535,678 80.2
Tomato 437,340 360,800 82.5
Onion 345,495 240,405 69.6
Coffee 5,853,360 3,699,280 63.2
other Crops 742,648 742,648 100.0
Cattle 13,720,500 5,625,405 (1) 41.0
Hogs 1,205,400 438,500 77.9
Milk 5,700,000 2,337,000 (1) 40.5

(1) Production value by tfarms less than 100 nectares.

sSource: Estimated trom data obtained from the Contraloria General, Direccidn
de Estadistica y Censo.

. Table 2

PER UNIT FARM GATE PRICES OF PRIORITY COMMODITIES, CHIRIQUI, 1481

CoOMMODI'TY Unit Price ($)
Rice cwt. 10.00
Corn " 10.00
Cowpeas " 18.00
Kianey Beans " 45.0V
Potato " 13.50
Tomaco " 20.00
onions " 15.00
Cottee " 80.00
Cattle " 35.00
Hogs " 50.00
Milk liter u.15

source: Direccidn de Estadf{stica y Censo, "Precios Recibidos por el Productor
Agropecuario", Various 1ssues, 198l and Fiela surveys conducted by
A. Espinosa, lYdl.
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Table 3

PROJECTED PROJECT IMPACT ON AVERAGE CROP YIELDS
PRIORI'TY CROPS, CHIRIQUI PROVINCE (*)

without with
CROP (cwt./ha.) Project Project T% Change
Rice 48 70 45.8
Corn 26 40 53.8
Cowpeas 9 18 100.0
Kidney Beans 10 20 100.0
Potato 315 350 11.1
Tomato 300 385 28.3
Onion 350 400 14.3
Coftee (1) 15 40 166.7
Coffee (2) 40 82 105.0
Cottee (3) 15 45 200.0

* Based on crog Xlelc by tecnnologlcal level (Table 4)
(L) Ecoloyical Areas No.2 and 3

(2) Ecological Area No.4
(3) Total Cniriqui

Table 4

CHIRIQUI: YIELDS OF PRIURITY CROPS
BY TECHNOLAUGICAL LeVEL

Technological Level

CROP (cwt./ha.) 1 2 3 4 5 6

Rice 48 55 70 82 85 83
Corn 26 28 33 40 52 62
Cowpeas 9 12 18 25 -- --
Kidney Beans 10 17 20 25 -- --
Potato - -- 315 350 385 --
Tomato - -- 300 385 456 --
Onion -- -- 350 400 -- -
Cottee 10 15 30 40 30 82

Source: Espinosa, A., "Intorme sobre Produccidn Agropecuaria en la Provincia
de Chiriqui" (Mimeo) 1982.
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The first step in the process to calculate the benefits or income changes
resulting from the project was tne estimation of the expected yield changes
from existing agricultural farm budget aata. These are shown in taples 3 and
4 for eight crops. The yiela changes were next applied to the production
figures for Chiriqui shown in Table 1 in order to obtain an estimate of the
changes in total revenue. To estimate the agregate changes in total cost, a
cost factor was developed for eacn crop from the representative farm budgets
which was then applied to tne cnange in total revenue figure. The results of
these calculations are shown in Table 5. The table also reveals the
assumption tnat only 80z of the small/medium farmers will be reached by the
transter of technology mechanism. Similar calculations were made for cattle,
hogs and milk and collapsea into one livestock category.

The second step concerned the timing and magnitude of tne income and cost
changes by crops, coffee and livestock. Tables 6 and 7 contain the calcula-
tions for the total revenue and total cost changes for production. For crops
it is assumed that the technology is first adopted in the second year on 10%
of a farmer's land. In the next three years, three additional segments of 20,
20, 10 per cent respectively are covered by the new technology, bringing to
sixty percent the total land area using the new technologies. A similar
procedure, beginning in year four, is used for cotffee. For livestock, it is
assumed that total revenue increases annually by 1%, 2%, 3% and 4% of the
livestock's compounaed value for the years 2-5 of the project.

Projected livestock productivity changes are difficult to estimate. Very
little aata are available on livestock production and productivity. In the
absence of a suitable data base, estimates of potential and likely increases
were obtained from livestock proaucers, IDIAP researchers, and other
knowledgable individuals. Altnough there is little basis for determining if
these percentage estimates are realistic, even significant error in the
estimates would have relatively minor impact on estimated penetits: Livestock
output accounts for less than 4% of current total value of agricultural output
of target beneficiaries.

Finally in Taple 8, the additional costs and revenues resulting from the
increased production are combined with the project costs to produce the IRR
calculation of 15%. As noted in the text and discussed at the beginning of
this annex, extremely conservative values were used in the analysis -- the
logic being that it the project proved feasible with such conservative
productivitiy changes, there would be not question regarding its economic
viapility. In addition, by using productivity tigures currently obtained by
many of the better farmers, the issue of productivity-increase guestimation 1s
considerably reduced. Hence, in practice the IRR optained under the project
is quite likely to be much higher than the 15% tigure obtained in the above
analysis.
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Table 5
MALMIEMTUM(IBTG‘PMIQIGWES RESULTING FROM THE PKIJEL‘I‘y
{Col. 1) (Col. 2) (Col. 3) {Col. 4) {Ool. 5) {Col. 6) {Ool. 7) {Col. 8) {Col. 9)
Total Revenue % Change in SFarmers Adj. Change in Change in Change in
in 1981 for Total Revenue Change in Reached Total Revenue Total Cost Total Cost
all farmers divided by 100 Total Revenue divided ol 4 x Col 3 10% of Col. S Factor Gl 5 x Col 7 10% of Col.
50 has. or less by 100
Rice 11,283,890 0.458 5,168,022 0.8 4,134,418 413,442 0.75 3,100,814 310,081
Corn 1,809,700 0.538 973,619 0.8 778,895 77,890 0.30 233,669 23,367
Cowpeas 464,058 1.0 464,058 0.8 371,246 37,125 0.43 159,636 15,964
Kidney Beans 324,000 1.0 324,000 0.8 259,200 25,920 0.38 98,496 9,850
Potatoes 2,535,678 0.11 278,925 0.8 223,140 22,214 0.77 171,818 17,182
Tomatoes 360,800 0.283 102,106 0.8 81,685 8,168 0.52 42,476 4,248
Onions 240,465 0.143 34,287 0.8 27,510 2,751 0.62 17,056 1,706
offee 3,699,280 1.67 6,177,798 0.8 4,942,238 494,224 0.36 1,779,206 177,921
0.8 1,081,834 560,319
0.8 Less coffee 494,224 Less coffee 177,921
—l%gll8 2irg321
0.8 587,610 382,398
Cattle 5,625,405
logs 938,500
Miix 2,337,000
Total Livestock 8,900,905 0.01 89,009 0.8 71,207 0.2153 15,333

1/ Sources:

Tablrcs

land:!forrevcmned\ange.

The projected project impact tables for ti,» representative firms were

used to obtain cost figures.
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Table 6
Q0P, OOFFEE, AND LIVESTOCK BENEFITS V/
{ol. (Col. 2) {tol. J) {tol. 4) {Col. S) {Col. 6) (Col. 7) {Col. 8) {Col. 9) Crop, coffee,

1livestock

t Axeion Yearly crtop Total crop  Adoption Yearly coffee Total coffee Value of Yearly t change Total livestock production

Ycar tate CYcys chamnge value rate coffee change value 1livestock total revenue value benefits

Col. 7 x Col. 8 Cols. 3+649
1

2 10 557,610 587,610 7,120,724 1 11,207 658,817
3 pos) 1,175,220 1,762,830 7,191,931 2 143,839 1,906,669
4 20 1,175,220 2,918,050 10 494,224 494,224 7,335,770 3 22,073 3,652,347
5 10 $87,€10 3,525,660 20 988,448 1,482,672 7,555,843 4 302,234 5,310,566
[ 3,525,660 20 988,448 2,471,120 302,234 6,299,014
? 3,525,660 10 494,224 2,965,344 302,234 6,793,238
] 3,525,660 2,965,344 302,234 6,793,238
9 3,525,660 2,965,344 302,234 6,793,238
10 3,525,660 2,965,344 302,234 6,793,238
11 3,525,660 2,965,344 302,234 6,793,238
12 3,525,660 2,965,344 302,234 6,793,238
13 3,525,660 2,965,344 302,234 6,793,238
14 3,525,660 2,965,344 302,234 6,793,238
15 3,525,660 2,965,344 302,234 6,793,238

1/ Bplanatoey totess

A,

B.
{ycarc 4-7 for coffee).

C.
tevenue.

D.

v aduption rater {ncremental percent of land using the new technologies.

Yeatly Crop (Coffee) hanger the increase in total revenwe due to productivity improvements durings the years 2-5

Total Crop Valuer the cumulative increase in total revenue.

After year S5 there are no more increases in total
Tkence, from year 5 omward the yearly extra total crop reverwe resulting from the project is $3, 525,000
(32,965,344 for coffce beginning in year 7).

T 3587, 610 figure for crops, the $494,224 for coffee, and the $71,207 for livestock are derived from Table 5.
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Table 7
OOP, OOFFEE, ND LIVESTOCX 006TSY/
{Col. 1) tl. 2) {Ool. 3) (ol. 4 (Col. 5) (Col. 6) (ol. 7) (Ool. 8) (Col. 9)
. Total crop,
coffee and
Mhxrion Yearly crop  Total crop Adoption Yearly coffee Total coffee Yearly 8 Change Total livestock livestock

Y2ar 1afe Ciigm chamye st tate coffee change cost in total cost prod. costs
cost 1ivestock?/ Cols. 3+6+8

1
2 1u 382,138 352,198 1 15,333 397,731
3 &0 764,736 1,147,194 2 30,925 1,178,119
¢ 0 764,796 1,911,970 10 177,921 177,921 3 47,316 2,137,227
b} 10 382,338 2,294,389 20 355,842 533,763 4 64,980 2,893,131
€ 2,294,338 20 355,842 889,605 64,980 3,248,973
7 2,294,188 10 177,921 1,067,526 64,980 3,426,894
] 2,294,388 1,067,526 64,980 3,426,894
9 2,294,388 1,067,526 64,980 3,426,894
10 2,294,148 1,067,526 64,980 3,426,894
11 2,294,389 1,067,526 64,980 3,426,894
12 2,294,388 1,067,526 64,980 3,426,894
1) 2,294,188 1,067,526 64,980 3,426,894
1 2,294,188 1,067,526 64,980 3,426,894
15 2,294,138 1,067,526 64,980 3,426,894

1/ Sce Table 6 for explanation of headings.

2/ Tese tlgures are otitalirne=) by applylng the 0.2153 change in total cost factor derived in Table 5 to the livestock value in
oluen 8 of Table 6 and then multiplying by 1, 2, 3, and 4 8 respectively as shown above.

4
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Table 8
PROJECT' RATE OF RETURN ANALYSIS
Net.
Institutional Production ‘Tfotal Total Berefits
Year Costs 1/ Costs 2/ Costs Benetits 3/ Col 4 - Col 3
1 2,439,000 -U- 2,439,000 -0 - -2,439,000
2 3,724,000 397,731 4,121,731 658,817 -3,462,914
3 1,811,000 1,178,119 2,989,119 1,900,669 -1,082,450
4 1,683,000 2,137,227 3,820,227 3,652,347 -167,880
5 1,445,000 2,893,131 4,338,131 5,310,566 972,435
6 1,356,000 3,448,973 4,604,473 6,299,014 1,094,041
7 1,382,000 3,420,894 4,808,894 6,793,238 1,984,544
8 1,171,000 3,420,894 4,597,894 6,793,238 2,195,344
Y 1,171,000 3,426,894 4,597,894 6,793,238 2,195,344
10 1,171,000 3,426,894 4,597,894 v, 793,238 2,195,344
11 1,171,000 3,420,894 4,597,894 v,793,258 2,195,344
12 1,171,000 3,420,894 4,597,894 b,793,238 2,195,344
3 1,171,000 3,426,894 4,297,894 0,793,438 2,195,344
14 1,171,000 3,420,894 4,597,894 0,793,238 2,195,344
15 1,171,000 3,426,894 4,597,894 v,793,238 2,195,344
IRR = 15¢
1/ For the tirst Seven years the costs are loan project costs including GOP

counterpart. For the ruemalning clgnht years the costs incluaed operating
expenses Lor the various governnmnt ayricultural ottices and vehicle
replaccment.,

These costs represent the additional productlion costs required to obtaln
the addltlonal Lenelits shown tn column 4. Thelr derivation 15 explained
in the text,

The major asswmptions are:  ¥Ue ot all small/mediun tanimers will receive
technical assistance umder the project;  and cach ot these tarmers on the
averoage will apoly new practices to OUs O1 the land under production,
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C. Representative Farm(s) Analysis

The farms of Chiriqui are hignly heterogeneous in size, production
systems, types of enterprises, and income earning capacity and potential.
Given such heterogenity, the concept of an "average" farm for the province is
invalia. No one farm grows all of the crops producea in the province, nor
does any single farm utilize all of the diverse livestock production systems
available in the province. However, relatively homogeneous types ot
proauction systems can be 1dentifiea within the province. Altitude above sea
level is an important determinant of these systems in that climate, soils and
the general biological environment all vary as a function of this single
factor. Thus, while no farm is "average" ror the province, distinct farm
types can be identified as being representative of the Farms in given altitude
ranges. For purposes of this project, four different altitude/ecological
zones are identified. This analysis utilizes one representative farm from
each zone to examine the micro-economic teasibility of the project.

The four representative farms are synthetic, hypothetical units for each
of the rour project ecological zones. 'They are not necessarily average in
terms of size or any other single characteristic. But in terms or predominant
enterprises, production-management systems, and product composition, the four
farms can be described as typical ana representative of tne farms and the
agriculture of each zone.

Development or each representative rarm was based on available data. A
large sample survey or Chiriqui rarms conducted in 1981 provided an important
source ot micro-economic data.f{l) These data combined with Contraloria
production, area and yleld tigures tor crops, and herd and slaughter numbers
for livestock served to identity typical farm units ror each zone. Farm plot
test aata proviued by IDIAP assisted in determining potential production
Increasing Lrpacts or new tecnnology.

Two ccenarios--"without project” and "witn project"--are developed for
eacn representative tarm. The "without project" scenario describes present
tarm organization, enterprises and production systems. The "with project”
scenario describes the same farm unit atter adoption of new technologies.
Both scenarios assume constant 1981 prices tor inputs and outputs.

The "with project" scenario assumes adoption of new technologies for all
priority commodities relevant to a given zone. For any specitic tarm this
asswmption 13 clearly quite optimistic. However, the magnitudes ot the
projected adoption impacts are quite conservative (sece aggregate project

(1) Source: Espinosa, A., "Intorme sovre Produccidn Aqropecugria en la
Provincia de Chiriqui" (Mimeo) 1982,
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analysis). A given farmer may not adopt new technology for all of the
commodities produced on the farm. But for those commodities of primary
importance to the farm, the magnitude of the impact may well be greater than
that projected for the representative tarm. Thus, project impacts projected
for a representative farm appear realistic for the totality of farms and the
agriculture in a given ecological zone.

As noted previously, the representative farm(s) analysis assumes no
"staging" in the adoption of new technology. Rather, tne analysis is based
on the projected impact on a representative farm at the end of project year 6.
This precludes calculation of cost-benefit ratios or internal rates of
return. Both calculations require period by period estimates of project
berefits and costs. These values are not estimated. As has been indicated,
the purpose of the representative tarm(s) analysis is to illuminate project
impact at the micro-economic farm level and not evaluate the economic
feasibility of the project in aggregate.

1. Representative Farm Number 1

a. Description:

Representative tarm numper 1 is located in the central western part
of Zone 1. It is a predominantly subsistence level unit providing
family food needs plus limited casn sales. Farm organization,
enterprises ana resources are noted in Table Y.

Rice, corn and cowpeas are the principal crops grown during the two
cropping seasons. These crops are usually rotated trom one cropping
season to another on about 5 hectares of the total 8 hectares ot land
area suitable for cropping. Fallow land is used for pasturing
livestock, supplementing tne native-grass permanent pasture area.

Averaye yields of rice, corn and cowpeas are, respectively, 438, 2o,
and Y hundredweight per hectare (lable Y). Rice and corn ylelds are
somewhat above the zone's average due to the use ot some
post-planting cnemical weed control. Cowpea yields are apout equal
to the zone average. ueed tor all three crops is selected and saved

from tne previous harvest. No tertilizers, pesticides, or other
modern inputs are used except tor mechanized plowing ot the cropped
area twice a year., All planting and harvesting 15 by hand.

Total value of production ot rice, corn, and cowpeas is about $3,300
per year. Atter deducting production costs, seed, and value ot
tamily labor, net value ot production 1s about $850 per year. Root
crops (yuca and yam) and tree crops (oranges, bananas, plantain)
grown near the tamily dwelling provide tood and additional annual
returns valued at about $200.
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Table 9
BASIC DATA: REPRESENIATIVE FARM NUMBER 1
Farm Organization
Location: Ecological Zone No. 1
Farm Size: 10 hectares
Cropped Area: 8 hectares
Pasture and other: 2-4 hectares
Principal Crops Land Area (ha.)
Grown on Farm 1St crop 2nd crop Total/Year
Rice 3 1 4
Corn 2 2 4
Cowpeas - 2 2
Other * - - 1
Principal Livestock Activities Number
Cows (aual purpose) 4
Hogs 2
Chickens 20
Project Impacts
Farm Productivity Productivity
Enterprise Without Project with Project
Rice 48gy/ha. 70g/ha.
Corn 26gg/ha. 40gy/na.
Cowpeas Yqw/ha. 18gy/ha.
Milk 2.5/day/lac. 3.5/day/lac.
Beet 33/yr./cow, S/yr./cow,
Hoys 200 lbs/yr. 300 lbw/yr.

* Bananas, Plantains,

Oranges, Yuca, Yam, Fruits ana Vegetables.
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Cattle inventory consists of four criollo cows. Ltach cow (breu to a
neighbor's bull) produces one calt about every two and one-halt to
three years. Atter calving, the cow shares her milk between the calt
and the family; the latter's share from once-a-day milkings
amounting to an average of 2.5 liters tor 120 to 140 days. Milk
provides about one-third ot total annual value or the cattle
enterprise, tne rest comes trom sales ot the calves at weights
averaging about 800 pounds.

The cows and calves are ted no grain or supplement. iowever,
production costs are relatively high due to the need for trequent
internal parasite and tick control, fence repairs and mineralized
salt purchases. Net returns to the cattle enterprise are about $25
per year per adult head (Table 10).

lable 10

PRQJECTED PRAJECT IMPACTS: REPRESENIATIVE FARM No.l

wilthout Project ($) Wwith Project (3$) Change
Gross Production Net Gross Proauction Net 1n Net
CROPS Returns LCosts KReturns keturns costs Returns Recurns($)
Rice 1,920 1,425 495 2,804 2,084 712 217
corn 1,040 749 291 1,000 9yly ool 390
Cowpeas 324 256 68 6al 3vs 253 145
Utner - - 200 - - 200 -
LIVESTUCK
Cattle 580 474 105 854 522 332 227
Hoys 200 120 80 300 180 120 40
Poultry - - 20 - - 20 -
'TUTALS 4,004 3,024 1,259 0,202 4, 104 2,314 1,059

Other livestock include two hoys ang a number ot cnickens.  The hogs
are purchaseda at weaning for apout $3U per head, tad table ceraps,
grain yleanings, yuca and yam and sold ceveral months later tor about
$100 per head. The caickens produce egygus tor tamily use or sale ana
an occasional hen tor the pot.
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New Techrology Impacts:

New technologies to increase the yields of rice, corn and cowpeas on
this farm have recently been developed, but generally have not been
widely disemminated by IDIAP. with the new disease resistant rice
varieties, average yields of rice in the zone increase by 15 to 20%.
This yield advantage over the traditional variety makes fertilizer
use a more economical proposition. Combining the disease resistant
varieties with medium levels ~f fertilizer application a:d chemical
weed control increases yields from around 48 to over 70 hundredweight
per hectare. Per hectare production costs rise as well, put per unit
costs remain unchanged.

IDIAP has also developed new varieties and technological packages for
corn and cowpeas on a nearby farm. The representative farmer has
already adopted chemical weed control for corn, but has not had
access the improved seed varieties of either crop. The new corn
varieties otter onvious advantages in that pla t height is sharply
reduced, thus nearly eliminating loss due to wind blowdowns. The new
varieties also respond to fertilizer application by setting more
grain rather than simply growing taller stalks.

IDIAP tarm field tests over the past two years show that even with
low levels ot fertilization, area corn ylelos could rise to a minimum
or 4U hundredwelght per nectare. Cowpea varieties being tested by
IDIAP otter potential tor reducing or nearly eliminating the yield
reducing etfect or many of the diseases prevalent in the area's

crop. Preliminary researcn results indicate that these new varities
coupled with modest levels of rertilization could casily double
average a ea yields.

New livestock tecnnology development is being approached on several
tronts by IDIAP, The single most promising development appears to be
pasture inprovement. Improved pastures offer the potential tor
better anunal nucrition. In turn, better nutrition will enhance
reproductive capacity, increase milk production and ~ewgnt yain and
reduce animal stress. without changing tu improved breeds, the
average cow 1n the area could likely proauce a calf every 15 to 18
months, increase milk production trom 2.5 to 3.5 liters per day and
remain in lactation tor a longer period. Preliminary IDIAP data
Indicate that pasture unprovement is highly cost ettective.

The cconomic inmpact ot the new technology on kepresentative Farm
nunber 1 1S signiticant (fable 10) . Net value ot production
increases by over $1,000--an increase of 84%. Per unit production
Costs or the principal commodities produced by the Larm decline or
remain unchanged.  The primary wpacts a-e marked increases in rice,
corn and cuwpean, the key outpucs of the rarm. With increased
production
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of these crops, more grain gleanings are available to feed anotner hog
thus increasing cash income earning capacity from this enterprise. The
farm continues to remain a subsistence unit, although at a level very
considerably above that of its present state.

2. Representative Farm Number 2

d.

Description:

Representative farm number 2 is located at an altitude of about 600
meters above sea level in the rolling central-western part of Zone

2. It is typical of the area in that the soil is fairly fertile,
though the land is rolling to steep. Average slope ot the 15 hectare
farm averages 20 degrees. The farm is the primary source of food and
income for the family.

Rice, corn, cowpeas and klaney beans are well suited to the semi-
temperate, rainy climate or the area. Coffee, planted on steep
hillsides two to three decades ago, 1s an important cash crop even
though traditional plant- ings tend to be marginally productive.

A host of tree crops--avocado, plaintain, oranges and other citrus--
are found around homesites, but rarely in commercial plantings.

Tne principal crop ot the farm is corn (Table 1l). It 1s grown on
half or the 6 hectares of cropped land during the ftirst planting and
at least a third of the lana in the second planting season. It 1s
typically rotated with cowpeas and/or kidney peans rrom one planting
season to anotner and may be rotated with rice from one year to
another,

Rice, cowpeas and kidney beans account for the remalning land planted
to "annual" crops. The proportlcii of corn to rice area varies little
from year to year. Relative annual planted area of cowpeas and
kidney beans depends on weather, market, pest and disease conditions
of the tormer and/or present period.

Although the tour crops are planted during the nest moon cycle with
caretully selected seed troin the previous harvest, yields are
relatively low. In tact, ylelds have steadily declined over the past
decade or so. ‘I'he same crops produced in nelghtoring Costa Rica,
less than 80 kilometers away, yield about twice those ot the
representative tarm,

livestock on the tarm consists ot 6 cows, 2 hogs and a tew chickens,
Tie livestock production systems are very similar to those of tarm
nunber 1. However, because of better year-around native pasture,
milk production not consumed by the calt averages around 3 liters per
day. Calt weight gain is also taster due to more milk and torage
consunption.
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Traditional technology and management practices prevail in both crop
and livestock enterprises. On occasion, attempts may be made to
control pests on the pulses using a backpack sprayer and a pesticide
purchased from a local general store. The same store also sells
veterinary supplies the farm uses to control cattle parasites and is
the primary source of any modern farm inputs used as well as
information about how to use them. In turn, the store owners obtain
their merchandise and information from traveling agricultural
chemical company representatives.

New Technology Impacts:

On a nearby farm, IDIAP is researching improved varieties of corn,
rice and pulses. A new open-pollinated corn variety shows
considerable promise. It is nearly two meters shorter than the
native variety which grows to over five meters in height. It has
the characteristics desired by the tarmer--a tight husk and hard
kernel to resist insect damage and a thick stalk to reduce lodging
from windstorms. Under fertilization at moderate levels it outyields
the native variety by a factor of two. IDIAP has experienced some
difficulty in seed multiplication because of "disappearance" of the
mature ears on field plots. Several small fields of the new variety
are evident on nearby rarmers' tields.

IDIAP research on rice and the area's two urportant pulses 15 taking
place on several fronts. Fertilization trials based on soil tests
and using native varietles have shown that yields can be nearly
doubled. Disease resistant new varieties ot pulses are x1ny tested,
DUt are not yet ready for release to tarmers. However, chemical weed
control research has proven very successtul 1t judged on the basis of
farmer unitation. A third ot the nearby farmers are now us1nyg a
system ot zero tillage in thelr corn and pulse crops. ‘This practice
was not evident two years ago. It has sharply reduced soll erosion
on tne sloping lands.  1'oo, 1t trees the farmer trom tryirsy (and
often tailing) to contract tor hired plowing and discing at the
precise tumes required in the cropping season.

Une ot the most promising sources ot new technoloyy 15 coming trom
nearty Costa Rica 1n the torm ot new cottee varteties and cotfee
management systems.  The tarms in the arcea that have adopted the
complete new cotlec technology package have achieved yields ot up to
80 cwt. per hectare. Compared to average area cottee yields, thig
represents a more than tour-told yield increase.  With average
management 1t 13 15 expected that yields ot 40 to SU cwt. per hectare
could be sustalned from the new technology and management system,

New livestock technology draws trom IDIAP research trom Zone L.
In Zone 2, pasture tertilization appears to be very cost effective,
At moderate levels, tertilization alone increases growth by 50w,
Coupled with new torages, productivity can be increased twotold.
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Location:

BASIC DATA: REPRESENIATIVE FARM NUMBER 2

Farm Organization

Ecological Zone No. 2

15 hectares
6 hectares
4 nectares
.5 hectares
6.5 hectares

Farm Size:

Cropped Area: Annuals
Cropped Area:; Cotfee
Other Crops:

Pasture and Other

Principal Crops Land Area (ha)
15T crop 2 crop Total/Year
Rice 3 - 3
Corn 3 2 5
Cowpeas - 2 2
Kidney teans - - 2
Cottee - - )
* Other - - 1
Principal Livestock Activities Number
Cows 6
Hoys 2
Chickens 20
Project Inpacts
Farm Productivity Productivity

Entecprise

Without Project

with Project

Rice 48qy/ha. 70qy/ha.
Corn 264/ ha. 4U4g/ha.
Cowpeas Y4/ na. 18guy/ha.
Kidney Beans 104y/ha. 20qg/ha.
Cottee 15qy/ha. 404w/ ha.
M1lk (liters) 3.5/day/lac. 4.5/day/lac,

eef (BUU lbs)
Hoys

d3/yr./cow,
200 lbw/yr.

S/yr./cow,
300 lbw/yr.

* Plantaing, Oranges, Avocado, Yuca, Pixbaye,

Fruits and Vegetables,
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The adoption of the various new technologies on the representative
farm impact sharply on income (Table 12). Net returns more than
double. Nearly 6U% of the increase is a result of increased coffee
income. Greater cash returns from this crop enhance the financial
position of the farmer and, in turn, increase the liklihood of
purchasing modern inpu tor use on other crops. More cash income
also permits buying improved-breed cows, upgrading pastures and
increasing hog numbers. In short, the impact is one of aisturbing a
long-standing equilibrium and vicious circle of low income and low
productivity of the farm.

Table 12

PRQJECTED PRQJECT IMPACTS: REPRESENTATIVE FARM No.2

Without Project ($) With Project ($) Change
Gross Production Net Gross Production Net in Net
CROPS Returns Costs Returns Returns Costs Returns Returns($)
Rice 1,440 1,068 372 2,100 1,566 534 162
Corn 1,300 937 363 2,000 1,149 851 488
Cowpeas 324 256 68 648 394 253 185
Kidney Beans 900 409 491 1,800 749 1,052 561
Coftee 2,400 2,535 (-135) 6,400 3,987 2,413 2,548
other - - 400 - - 400 -
LIVESTOCK
Cattle 933 711 222 1,344 782 562 340
Hoys 200 120 80 300 180 120 40
Poultry - - 20 - - 20 -
‘IOTALS 7,497 6,037 1,801 14,592 8,807 6,205 4,324
2. Representative Farm Numper 3
a. Descraption:
Representative farm number 3 is a 25 hectare market-oriented unit
located at an altitude or between Y00 and Y50 meters above sea lavel
1n the central part of Zone 3. Land used for crops is sloping, but
gencrally fertile. Pastureland 15 very steep with many outcroppings
ot rocks and boulders.
The farm 15 a mixed crop/livestock unit (Table 13). Corn and kidney
beans are the predominant "annual" crops.  Cottfec--occupying
onc-titth ot the tarm arca--1:s the traditional cash crop. However,
Sugarcane gyrown Lor making panela ("brown" sugar boiled down trom
gugarcane Julce) produces more casnh incoine for the tarm. ‘This
enterprise provides a steady year-around net cash flow of about $100
per month (Table 14) . The livestock inventory consists of 10 cows, a
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bull and four hogs. Milk is sold in the local village and to one of
the major buyers of milk for industral uses. Sales of milk, hoys and
eggs supplement monthly cash income received frcm panela and from the
sale of fruits and vegetables.

The level of technology used on the farm is typical of the region.
Fertilizer is not used. Some pesticides and fungicides are sprayed
on kidney beans. Native varieties are used to plant corn and kidney
beans. Vegetable crops are seeded with imported, but not necessarily
adapted varieties. Cotfee plantings are old and padly deteriorated.
Crop yields are generally low in part due to heavy weed infestation.
Milk production trom the mixed-breed cows averages 3.5 liters per cow
over the 140 day lactation period. Hogs receive a small amount of
corn to supplement their gleanings from the household and farmyard.

b. New Technology Impacts

Representative Farm number 3 is generally using the best available
technology known to the area. IDIAP researchers confirm that few
economically feasible gains could be realized from simply
reorganizing current production systems. Required are new and
complete technology and management packages. For this reason, IDIAP
is focusing research eftorts on tarmer field testing of new crop
varieties, new disease and pest control measures, new weed control
methods and new soil conservation practices. Preliminary new
technology-management packages tor corn and kidney beans snow promise
of easily doubling yields while greatly reducing soil loss. New
coffee technology ana management practices transterred directly from
Costa Rica can triple area yields and also minimize soil erosion. As
in zones at lower altitudes, pasture productivity can be
significantly improved through the use of forages now unknown to the
area. Directed cross breeding of cattle has demonstrated potential
to increase both milk and beef production efticiency. Introducing
higher percentages of European breeds in cattle, coupled with
improved pastures offers the possibility to increasc beet extraction
rates 50¢ and milk production one-third or more.

Increasing corn yields by about 50 percent and doubling kidney bean
yields trom 10 to 20 hundredweight per hectare increases tarm net
returns trom these two crops by over $2,200 (Table 14). Coftee yield
growth from 15 to 40 hundredweight per hectare adds another $6,3.) ot
net return. Pasture improvement increases returns to cattle by over
$500. All of these productivity increases result in a lowering of
per unit production costs. Total net farm income rises by 1.0% trom
the adoption ot new and economically feasible technology. The tarm
unit provides a net return to tamily labor and management exceeding
the average national per capita incomne level,
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Table 13
REPRESENTATIVE FARM NUMBER 3

Farm Organization

Location: Ecological Zone No. 3
Farm Size: 25 hectares
Cropped Area: Annuals b hectares
Cropped Area: Coftee 5 hectares
Cropped Area: Cane 2 hectares

Pasture and Other:

Principal Crops

12 hectares

Land Area (ha.)

1lst Crop 2nd Crop Total
Corn 4 2 6
Kidney Beans 2 4 6
Cane - - 2
Cortee - - 5
* Other - - 5
Principal Livestock Activities Number
Cows 10
Bulls 1
Hogs 2
Chickens 20
Project Impacts
Farm Productivity Productivity
Enterprise Without Project With Project
Corn 26 gq./ha. 40 yq./ha.

Kidney Beans

Cane (panela)

10 gq./ha.
11,520 1bs./ha.,

Cortee 15 qg./ha.
M1ll. (liters) 3.5/day/luc.,
Beef (80O 1lbs.) «33/yr./cow
Hoys 400 1bs./yr.

20 gqg./ha.
11,520 lbs./ha.
40 qg./ha.
4.5/day/lac.
S/yr./cow

500 lbs./yr.

Passion trult, oranges, avocado, yuca rruits and vegetabled,
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Table 15
REPRESENTATIVE FARM NUMBER 4
Farm Organlzation
Location: Ecological Zone No. 4
Farm Size: 15 hectares
Cropped Arca: Cotlee 4 hectares
Cropped Area:  aAnnuals 5 hectares
Pasture ana uther: b-Y nectares
Principal Crops Land Area (ha.)
lst Crop 2na Crop Total
Coftee - - 4.0
Kidney Beans 2.0 - 2.0
Corn 1.0 1.0 2.0
Tomato 0.25 .25 0.5
union 0.25 25 0.5
Potato 0.50 .50 1.0
* QOther 0.50 .50 1.0
Principal Livestock Activities Number
Cows (aual gurpose) 4
Hogs 2
Chickens 20

Project Impacts

Farm Productivity Productivity
Enterprise without Project with Project
Coftee 40 qq./ha. 82 qqg./ha.
Kianey peans 10 4g./nha. 20 qy./ta.
corn 20 gq./ha. 0 yq./ha.
‘Tomato JUU y4./ha. 385 qy./ha.
union 350 4q./ha. H00 ./,
Potato 315 yy./na. 350 qy./nha.
Milk (litery) b/uay/lac. 1/aay/lac,
Hogs 300 lbe/yr. 400 ltnyyr.

*Lettuce, cablbage, carrots, miscellancous vegatables and tenperate truits,
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If the farm were to achieve maximum area yields, potato, tomato and
onion yields would increase by only 11, 28 and 14% respectively. The
total economic impact would amount to about $700 in annual farm
income. Clearly, tne major payoff lies in the adoption of the new
coffee technology-management system. Additional net returns from
this new technology amount to over $11,000 or nearly 90% of the
increase in net returns attributable to all new technology adoption.
The impact of new cotfee technology is thus responsible tor
increasing net farm return to a level or over $23,000 per year. At
this level, the ramm is a very viable commercial enterprise.
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Table
PROJECT FINANCED TECHNICAL ASSISTANCE
Activity Area
Project Component p/m or Field of c£xpertise Cost (%)
Human Resources Developmernt 2.5 Pre-program [raining 18,000
Human Resources Development 2.5 Initial Technical Training 18,000
Development of IE&C 2.5 Materials Development 18,000
IE&C Center/Directorate 2.5 Administration 18,000
Project Evaluaticn and Phase 3.0 Agricultural Economist 22,000
2 Design
Project Evaluation and Phase 3.0 Extension Specialist 22,000
2 Design
Project Evaluation and Phase 3.0 Farm Management/Farming 22,000
2 Design Systems
Project Evaluation and Phase 3.0 Adult Eaucation 22,000
2 Design
Project Evaluation and Phase 3.0 Cummunications 22,000
2 Design
Logistics sSupport 5.0 Admin./Financial Mgmt. 38,000
Institutional Coordination 5.0 £xtension Administration 38,000
Final Project Evaluation 10.0 Team of Experts 70,000
Contingencies (10%) 37,000
Total 45.0 p/m $365,000
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CALCULATION OF MINIMUM FUEL OOSTS FOR MOTORCYCLES AND 4-W DRIVE VEHICLES

Minimum

Number of Miles per Miles per Fuel Cost . uel

Vehicle User Vehicles Year gallon per gallon Costs
Motorcycle  Assistant Agent 85 I/ 587,520 2/ 30 1.65 &/ 32,313
4-w Drive Assistant Agent 24 VY 165,888 2/ 15 1.36 %/ 15,040
4-w Drive Senior Agent 16 101,088 ¥/ 15 1.36 3/ 9,165
4-W Drive Specialists 10 26,000 15 1.36 3/ 2,340
4-W Drive Administrators 2 12,000 15 1.36 ¥ 1,080

TOTAL 59,938

1/ Assumes use of 85 motorcycles and 24 4-w drive vehicles per week.

2/ Assumes 4 days per week in field, 30 miles per day, plus 20% other project related
travel.

3/ Assumes 104 days year in field, 30 miles per day, plus 20% other project related travel.
4/ Gasoline.

5/ Diesel.



Cost of Training of Personnel per year and Distribution of Persons/month.

THBLE 5

Type of training Year
1983 1984 1985 1986 1987 1988 1989 Totals
Dollars ($)

Pre-program 120,000 1/ 31,000 31,000 31,000 31,000 31,000 31,000 306,000
Subject-matter 120,000 1/ 100,000 80,000 80,000 80,000 80,000 80,000 620,000
Short-term (3 to
6 month) 304,000 2/ 264,000 202,000 108,000 108,000 108,000 108,000 1,202,000
Graduate program
M.S. level) 3/ 208,000 520,000 520,000 312,000 104,000 - - 1,664,000

Total 752,000 915,000 833,000 531,000 323,000 219,000 219,000 3,792,000

Person/Month

Pre-program 160 25 25 25 25 25 P
Subject matter 160 160 160 160 160 160 160
Short-term 76 66 50 27 27 27 27
Graduate school 96 240 240 144 48 - - 768

1/ Estimated cost of first time course for 160 participants.
2/ Estimated cost $4,000 per month per participant
3/ Estimated cost $26,000 per academic year per participant
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