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PART I. - SUMMARY AND RECHMNDATIONS 

A. Recommendations
 

The USAID/Panama recoimends authorization of a loan of six million
 

dollars and a grant of one million five hundred thousand dollars to the
 
Government or Panama (GOP) to establish a technology transfer system in 

the province of Chiriqui. Both the Loan and Grant will be fully fured in
 

FY 1982. Loan terms include a 10-year grace period, 10-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 oe carried out by tne Ministry of Agricultural Development (MIDA) and 

project activities implemented by personnel from MIDA Region I (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 transfer 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 the 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 inappropriate farm practices in Central
 
theAmerica. This condition reflects, in large measure, the failure of 


institutions within the sector to develop and provide agricultural
 

producers with a systematic flow of relevant information and tecnnical
 

support on new tecnnolosies, farm practices, and crop and marketing
 

information which can significantly improve yields and raise farm income.
 

While several GOP agencies in Chiriqui Province conduct 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 farm services to siall
 

and medium producers. Specifically, the Ministry of Agricultural
 
Development (MIDA) through its Region 1 Office lacks the area-specific
 

technologies, tne trainea personnel, the connunicatiois packages, the 
logistical support system, ano the coordinative mechanisms necessary for an 
effective technology transfer system. 

The sector goal is to increase Panama's food proui ction and employment 
opportunities while conserving the natural resoi,ce base. The project 
purpose is to establish an operational Ljticultural technology transfer
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system in the Province of Chiriqui capable of delivering new technologies 
to 80% of small/meuiun producers on a yearly basis by 1989 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: (I) Human Resources Development; 
(2) Infrastructure Expansion and Remodeling; (3) Logistical Support;
 
(4) Information, Eaucation and Comnnication; (5) Institutional
 
Coordination; and (6) EvaluatiorVPnase 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 $oo) 

AID/DL AID/DG GOP TOTAL 

1. Human Resource Development 2,383 1,450 606 4,439 
2. Infrastructure 1,175 - 26 1,201
 
3. Info.,Educ. & Coinunication 167 25 757 949
 
4. Logistical Support 1,798 - 667 2,465
 
5. Institutional Coordination 258 25 - 283
 
6. Evaluations/Phase 2 Design 219 - - 29 
7. Operational Salaries - - 4,284 4,2b4
 

Totals 6,000 1,500 6,340 13,840
 

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

Sunmary Project Costs
 
(US $000) 

ELEMEIN'ITS USAID GOP TOTAL 
DL DG 

Training (176 persons/2,498 p/m) 2,377 1,415 - 3,792 
Technical Assistance (45 p/m) 280 85 - 365 
Infrastructure (11 buildings) 1,175 - 26 1,201 
Equipment/Materials (incl. vehicles) 2,168 667 2,835 
All Project Related Salaries - 5,6.7 5,647 

Project Total 6,000 1,500 6,340 13,840
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D. 	Summary Problem Statement
 

Historically, Panama has done little to develop a body of adapted 
technical knowledge leading to improved agricultural prodictivity. Even 
when a skeletal extension system existed, its usefulness was limited by 
lack of productive new tecnnologies. Recently, this condition has begun to 
change. With the creation of IDIAP in 1975 , an accumulation of area
specific technical information is beginning to be developed and will 

]
accelerate in the next few years._ Information already available has
 
not been widely disseminated to producers, moreover, because of an
 
inadequate tecanology transfer system characterized by the following: 

1) lack of a systematic approach towaro providing improved
 
area-specific technologies to private producers, 
particularly small and medium size farm operators; 

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

3) 	Lack of information, education and comunication
 
materials adapted to iocal physical and socio-economic
 
conditions.
 

4) 	 lack o. ai, organized logistic system to support field 
personnel in reaching the producer; 

5) 	lack of systematic geographic coverage; and
 

6) 	insufficient coordination between public agricultural
 
institutions at all levels.
 

E. 	Project Rationale
 

In order to systematically attack stagnant conditions in Panama's
 
agricultural sector, the country needs to establish 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: (I) there is an available and growing stock of
 
information on improved varieties, better culturally acceptable practices
 
and 	 modern nusbandry tectiniques that could oe successfully applied by 
Panamanian farmers; (2) this information is not being coinunicated on a 
coordinated ana systematic basis to the small and medium producer; and (3) 
by making this information available to producers, signiticant increases in 
agricultural productivity and efficiency can be realized. 

0 

I/ 	Throughout this paper reference will be made to "improved technologies" 
or "technology packages" resulting trom the research efforts of IDIAP 
and other institutions. These technologies encompass the full range of 
improved farming practices and crop innovations developed for farm use. 
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As the first phase of a nationwide technology transfer system, this
 
project will concentrate on the region with the highest potential for
 
inuiediate growth in agricultural production and where multiplier effects
 
can he induced most rapidly. The later second phase will extend the
 
mechanism to additional provinces as well as create the national line and
 
staff entities for administering and coordinating a national system.
 
Candidate provinces for Phase 2 are Cocl61 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 technologies 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 under
 
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 focug 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-financed Agricultural Tecnnology 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 conditions for all priority comnodities in the
 
province. 

3) All agri-support institutions 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-T-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
 

Eight major issues were identified during the design process of the
 
project. These are described below (not in rank order) along with the
 
design and negotiation efforts to ameliorate or mitigate their negative
 
effects on the project. Further details appear in the Detailed Project
 
Description and Project Implementation Arrangements sections. 
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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 transfer. Conflicting
 
signals were received from government officials who encouraged the
 
development of t Is project and at the same time supported other 
technology transrer 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 transfer system, and that, at the same 
time, would create an operational and economically viable system in 
Chiriqui capable of 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 transfer 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-going agriculture research efforts. While current circumstances 
precluded combining both efforts organizationally or administratively 
within the same institution, considerable emphasis was placed on how
 
tnis could be accomplished operationally, particularly at the
 
fari /tarmer level, to meet project purposes. 

As a result, the project has been designed with important cross
operational roles for MIDA and IDIAP. IDIAP specialists will be
 
charged witn training the 'IDA senior technology transfer agents, who
 
ir.turn will train their local agency assistants. IDIAP, through its
 
Technology Transfer Directorate, will be responsible for developing all
 

technology transfer 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 Information, 
Education and Communication (IE&C) Center lccatd in IDIAP's David 

regional office. This center will also contain an agricultural
 
research and technology transfer library and conference room, further
 

contributing to contacts between IDIAP and MIDA personnel. It is
 
estimated that IDIAP's crop and livestock specialists will spend 
roughly 60% of their timte supporting local tecnnology transter 
personnel through (I) demonstration plots/farms and (2) speicific 
technical backstopping.
 

To formalize the integration of research and tecnnoilojy ransfer 
under the project, a condition precedent is included that, prior to its 
receiving project funds, IDIAP will (I) sign an agreement with MIDA 
outlining the IDIAP role and resources coiuntted in s;upport oL 
technology transfer in Chiriqui and (2) name a Project Coordinator who 
will be responsible for coordinating IDIAP technology transfer 

activities with M.DA and the S3PA. 
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3. GOP Financial Comnitment 

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

Much of the counterpart proposea for this project iS in salaries of 
personnel already on the RILM\ payroll. In tne past, even in tue worst 
of times, the government has shown that it is unwilling to Make cuts in 
employemt. Capital investiments and operational expenses such as 
travel, fuel and per ciem are where cuts have and do take pldce. The 
project has been designed to require minimal new budjetary outlays;, but 
those planned, e.g. gasoline ana per diem, .re critical and cannot be 
po-tponed or reduced without serious detriment to the project. 

The Mission has noted a recent tiend for tfie GL; to place mere 
importance on the agricultural sector, particularly in the Province of 
Chiriqui. For exair)le, the 1982 MIDA operational budg6t f)r Chiriqui 
showed an increase in furds for gasoline to $21,000 rom tne $39,000 
allotted the previous year. The AI'T project will ruequire a minium of 
$60,000 per year in gasoline (after the Ist year) . The Mission is 
currently presenting tnis and other financial requireiments; to the 
government. It is esc,?ntially a question of political will a.; to 
whether the Gill will make the require:d comiiviunt R1K)ng other collpting 
interests to this project. Recent evts; and pronounc:ments ot high 
officials OL1AIappear to point tavorably in this airect ion. 

becausie oL the critical imortancu ot ga;oline in thet ope4r.ation of 
a technology transfur sys;tem and the large narnber of vehicles to Lo! 
purchasod, a condition prectdnt will require tuat the GUl' provide 
evidence of budgetary s;upport in this area before the bulk of the 
vehicles are purciascd 
coordination, logistic 
during thie first year) 

in 
;u

year 
px)rt 

2 o1 
anu 

the project 
field surveys 

(vehicles 
would bt 

tor 
permitted 

project 

4. Project Per!.;onnel 

cific :;ystem 
requirementsi for all the field level and support staff pos;itions. 
Review of MIDA pers.onnel re!ource ; in the rejion a-nd els;ewhere 
demontrates that the nujmAr:s ad types ot. pers onne-l 1,(cesisiary are 
available. The isue i; wht her the 601P will transfter th! j rs'onnel 
fron national pr(ojraLns, #.!.g, PrwXJucci6n A rcola or Pr rii i de Catc, 
aid fron othe.r re jion; required for tLhe Chiriqui t,#1:ilogjy transfer 
system. Thu- tran.s;fer of pe.r,;O: me i.; of ten nothlily l1,J tUnhi a papj-er 
transfer of per;ons already at the! sam :;ItO. Here it will ia. more 
problemtical !cause of MIDA' ; centrailized rejional nature. Of tLie 
current 331 MIDA 1{e ion . employees, for exarple, 209 or 63% are 
locatted in David. 

The projtct de:sign team has presente<d the ;pe4 
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Once again it is a question of political and administrative will as 
to whether the GOP is willing to make MIDA Region I the decentralized 
field-level operation it should be and that is required for success of 
an agricultural technology transfer system. However, when feasible,
 
field agencies will be located to minimize travel distances from David
 
for those who, althouyh located in the field, wish to continue to live
 
in the provincial capital. The assignment and location of personnel at 
local offices will be made a condition precedent prior to purchase of
 
the field.vehicles.

5. Institutional Coordination
 

An the project was being designed, it became evident that its 
execution could be hindered by a lack of coordinative mechanisms at all 
levels in support of said system. In response, the Project Design
Team decided on the inclusion of a Institutional Coordination component
(described in section 7.5) that includes the followings 

a) At the local level, establishment of 10 Local Cammittees 
for Transfer oTWEhnology (CAL) camprised of MIDA personnel, 
farmer-leaders and representatives of agro-support agencies to 
provide feedback and interchange of information between the public
and private sectorn on the provision of agricultural technologies 
and other farm servicesp 

b) At the r ~gonj
level, inter-instLtutional coordinative
 
responsibility wil]l-t vested in the existing Regional Agricultural 
Committee (CAR), and the to-be-created Regional Committee for 
Transfer of Agricultural Technology (CAmT), a sub-committee of the 
CAR, cooprised of representatives of agricultural support agencies 
and matl and medium farmers from throughout the region and 

c) At the national level, delegation of authority for project 
monitoring and oE ation to a ranking official from the Minister 
of Agriculture's executive staff, who will insure proper 
coordination with the National Agricultural Committee (CAN)and 
Agricultural Advisory Committee (CCA) . 

6. Procurement of Goods and Services 

The Governmnt of Panama's rather poor procurement performance in 
other AID projects was seen as an isu affectin the timely provision
of project inputs, particularly in a project with significant
proCuramnt of commodities and construction services. Zn repone,
technical m istance will be provided to strengthen the MIDA Region I 
Office of Adinistration in logistics procurement and managment (me
section ?.4), Also, during initial stages of lsplamentation AD/Paamu
will give contracting and pCourement assistance and advice to KIDA and 
LOWP through the Regional Contracting Officer (1W0) and the Office of
Deve Inet Resources (OW. Informl workshop will be utilized to 
explain AID procuremnt procedures using the Mis ion Procuremnt Guide. 
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7. External Trainin9
 

The Project contemplates sending 32 individuals for long-term 
training in various technical disciplines. Previous experience with 
GOP participant training, whereby returnees have been transferred 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 receiveJ. 
The Project Review Conittee, however, considered it essential tha. 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 l's lack of experience in implementing and administering a 
technology transfer system. The Ministry made it very clear that any 
system cnosen should be an integral part of the regular Region 1 
administrative system. The design team agreed with this guidance and
 
determined that no formal restructuring, other than a formal decision
 
by the Region;j Director under his current authorities on th± location
 
and activiLics of iprsonnel and channels of command, would be necessary
 
at the local offi2 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 staff. Because 
of their important roles, appointument of tnese persons will be made an 
initial condition precedent for disoursement. An additional condition 
precedent will require establisment of logistical, management and 
accounting procedures and controls for the Region i Office of 
Admin.istration for which technical assistance will be provided. 

Because of the decentralized nature of technology transfer, it was 
considered promature to set up a formal administrative structure at the 
national levo.i until the Phase 2. However, the presence of a senior 
executive staff menber to the Minister, who would providing oversight, 
coordination and support at the national level was considered equally 
as important 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 outliscd in the Section 5.B, Project Manaqement ard 
Coordination. 
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G. Summary Findings 

The Project Review Committee has reviewed all aspects of the proposed 
Agricultural Technology Transfer 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 furtner found that MIDA and IDIAP are
 
institutionally capable of administering the project in the coordinated
 
fashion discussed in the Project Paper.
 

H. Project Development Team 

USAID/Panama MIDA 

Donald R. Mackenzie, ODR Marta P6rez, Architect 

Jaime Roman, AGR Isolda Ja6n, Sociologist 

John Champagne, AGR Rafael Castrell6n, Region 1 Directi 

Benjamin w. Severn, Economist Narciso Arenas, Agronomist 

L. Harian Davis, AGR Marcos Carrillo, Agronomist 

Jorge Aued, Agronomist 

International Consultants Floranelia Santamaria, Secretary 

George Pringle, Team Leader 

Philip Warnken, Economist IDIAP 

Roberto Vasquez, Extension Specialist Rodrigo Tart6, Director/IDIAP 

Everardo Vogel, Pesticide Specialist Mark GasKell, Agronomist 

Alpnonse Chable, Agricultural Advisor 

USAID/Peru 

Local Consultants Annette Adams, RLA 

Armando Espinosa, Agr. Economist 

Stanley llecKa uon, Anthropologist Project Review Commiittee 

Robin Gomez, Director 

USAID/Ponama Support Staff Frank Almaguer, Deputy Director 

Patricia Alvairez 6e Roodriguez L. Harlan Davis, Chief/AGR 

Margar ita Mor 1 ]a A. E. Thciams Cnapiun, Chiet/HRD 

L1zzi2 d it,! r-nriuez Tom Cox, Chiet/ODP 

Blanca de b4!rnat Frank Miller, Acting Chit/OODR 

Etna ue burgos Richard F. [larger, Controller 
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PART II. BACKGRO)UND
 

A. Overview of the Agricultural Sector in Panama.
 

Agricultural production comprises 14% of gross national product,
 
provides employment for nearly one-third of 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 mediiun 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 holaings 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 noldings 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 farms 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 half 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 1.1% 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 twofold during the 1970-1980 period.

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 exprs 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 reduction 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 of soil conservation measures.
 
Migratory susbsistence farming Ii compounded soil problems by destroying

the forest and causing erosion in many areas. Over recent decades the 
quality of agricultural land in Panama has been further affected by tne 
substantial increase in pasture/cattle raising and a decline "Icro&, 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 1979, A D pLovided 
$7 million to IDIAP for organizational strengthening and an expanded program
of on-farm, area-orientea research, especially in Chiriqui and Veraguas 
Provinces. However, the evolving information on alternative technologies 
and improved practices appropiate to specific geographic areas does not 
effectively reach small and medium farmers owing to absense ot a technology
transfer system. MIDA has been carrying out some of the functions needed 
to transfer technology, but with its principal focus on state supported 
agrarian settlements (asentaxnientos). 
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Despite sluggish growth of the farm sector during the 1970-1980 decade, 
agriculture still produces 90% of local consumption needs.!/ 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% nf total imports. Fruits and vegetables (23%), cereal 
products (12%), fats and oils (14t), milk products (12%), and meat products 
(12t), 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 oias made to train "agricultural agents". 
Agricultural clubs and schools were 'sponsored in 1930 and model farms 
established in 1931. With U.S. assistance, 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 
creates by the Ministry of Agriculture with guidance from the University of 
Arkansas. The purpose of the Agricultural Development Service was to
 
provide technical assistance and support to farmers through demonstration 
activities, diffusion 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 Los 6antos.
 
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 Agric .itural Development Service operated out of the National
 
Institute ol 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, 
includirnj 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 locatied in the areas where they worked. Activities involved 
the farner, housewite, and rural youth. 

J 	 Preliminary indication!; suggest tnat 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 conmodities 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 (BOA). 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 enhance
 
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 force, to provide raw materials for industries based on
 
agricultural inputs, to improve external trade accounts through
 
substitution of imports, and to improve opportunities for the population of
 
rural areas.
 

Policies are executed through a variety of public agricultural support
 
activities. These supporu 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 provision of market information, improved seeds,
 
helping farmers develop new skills through transfer of technology, 
furnishing technical assistance to the asentamientos, setti:&g 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, coffee,
 
cocoa, sugarcane, banana, plaintain, cassava, and yam in order to
 
exploit and diversify internal markets.
 

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

To ensure the domestic supply of rice, industrial tomatoes, 
pC itoes, 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 Chiriquf 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 holdinc;s 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 tew 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, fewter 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 produred on the farms were used for home consumption. 
Still, 42% of farmers had no source of livelihood other than subsistence 
products ci: cash income from their own holdings. The annual volume of 
production in 1971 from a farm 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 connon cropping pattern on small and medium
 
farms at lower elevations inChiriqu Orovince is rice and orn in the
 
first crop, followed by rice, corn . cowpeas in the second crop. Beans,
 
yuca and y&- may also be planted for family consumption. Livestock on
 
these farms consist of three or four dua) 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. ana harvesting methods predominate
 

Farms in the interior upland areas of Chiriqui differ significantly
 
from those at lower altitudes. Soils at the hiqher 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.. on 
farm:; using modern methods. In the same study, farmers using modern 
planti.ng and growing technology for cowpeas obtained yields of 25 cwt. per 
hectare; yields on farms using traditional methods were 9 cwt. per
 
heactare. 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 planLing 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 technologies and crop varieties among small and medium 
farmers in Chiriqui. 

http:planti.ng
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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 
appropriate for small farmers. The research strategy utilized by IDIAP is 
foc,,pd on three types of production systems: (1) cropping systems; (2) 
mixed dairy/beef production systems; and (3) mixed cropping/livestock 
systems. The research methodo±ogy focuses on development of technologies 
that are eccAomically 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 RCCAP, is a source of technical 
assistance and testable technological packages developed for small farm 
production systems. 

Cropping systems research conducted b IDIAP emphasizes efficient 
management of production resources for existing crops combined with plant 
adaptation researcn and pebt control where appropriate. Specific types of
 
modifications include planting techniques, planting dates, plant density 
and land preparation, weed and pst 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 Chiriquf. Priority commodities by 
geographic area in Chiriqui are:
 

a) Renacimiento District -- corn, beans, cattle.
 
b) Bar6 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 comunities 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. 
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PART III - DETAILED PRJECT 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 

ana medium farmers in Chiriqui Province.basis to 80% of the small 
Improved production practices will be used on 60% of the land of the 

farmers contacted. 

2. The value of target agricultural commodities in Chiriqui Province
 

will increase by $9.7 million, or about one-third above their value at
 

the beginning of the 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 transfer
 

system, inciuding personnel management and training, infrastructure
 

developnent and maintenance, vehicle procurement and preventive
 

maintenance, and aaquisition ot other required goods and services, and
 

budgeting, accounting and 	 financial management. 

4. Institutional mechanisns will exist to assure coordination among
 

public agricultural agencies involved in 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 transfer system.
 

5. Lastly, this project will provide the building blocks upon which a 

national system of technology transfer may Le constructed. A vanguard 

staff ot subject matter specialists and progran directors will be 

trained capable ot adapting and impleienting the Chiriqui model [or 

transfer of technology to other regions, continuous feedback 4J.11 be 

available from the on-going experience from Region I (including new 

technologies developed, adapted ana tested uy IDIAP), and an evaluation/ 

design process for Phasc 2 will be financed with Project Loan funds. 
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D. Project Strategy:
 

1. Area-rocused: 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. Conrrodity-focused: priority commodities have been selected which
 
correspond to MIDA priorities, are targeted for research by IDIAP, and
 
are the most important crops now produced on most small and medium size
 
farms in Chiriqui.
 

3. Integration ot Research-Extension Activities: critical horizontal
 
linkages (both operational, programmatic and coordinative) will be
 
forged between 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 fo creating and
 
supporting a viable technology transfer system in Chiriqui. The
 
Project is not an institution-wide reform project for LIIDA, either at
 
the national or regional level--such reform is the objective of another
 
active MIDA endeavor: Programa ue Fortaleciniento Institucional (PFI).
 
Institutional development activities ot this project will oe based on
 
the requirei-n-ts of the technology transfer system from the field 
upward (as describeI in the Methooology section below) and as such will 
be primarily focused on (I)strengthening both the technical and 
adminstrative support functions within RM Region i as tney apply to 
technology transfer and (2) creating the imechaniiins necessary at higher
levels (e.g. MIDA national directorates, M.IPPE, and the Presiuencla) to 
provide budgetary and policy support for ;ustaining technology transfer. 

5. Support for [DIAP: To encourage development of approprlate new 
technologies through multi-locational on-tarm researcn, avoid a fall 
back to the traditional division of effort between researchn and 
extension, and unsure etfective and continual coirTiunication of new 
technology between research and extension workers, the Project will 
attempt to strengthen the IDIAi's Technology Trans~er Directorate and 
use this directorate a; tie primary research-extension interface. 

6. Ccxqrlevmntary Farm Services;: Although sr>[ocit c project activities 
with other Larmer support institutions ;uch as the BDA, ISA, t!IASEM, 
IM are not conteiiplated, coordination with tne SPA (Sctor Pt1blico 
Agroecuario) is es',ential. Th1i [uLnctLion willLI. carr leo out at the 
national level by the Comitf! Agro.'cuariiN)acional (CAN) and through 
yearly eminar. and works,;hops o;X)ns.ore.d by tlle exitinJ, LIAt little 
used Con.eoo Con:;ultivo Agropcuario (CCA); at the rgjionai level 
through tnlt! Com1Lt'_, A(jro[)ecuario Reog ional (CAR) ino tsL:; rox):s,_ed Comite 
AgropCuario R(jional. 1,ara [:i.er 1a dt- T'c)l(ja (CAII') 
sub-couinittee; and tit the Iield level by 411A/Rt(jion I ,,jent; who will 
channel thw.e other farm ,erVices to tie- r(dLuCIr:;. These.activiti 
are describedt in detail in the Section E.5, In;titutional Coordination. 
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E. Proisot Methodologv: 

1. Backgrounds 

The success of any technology transfer project is based on an 
extension methodology capable of quickly diffusing new technology which 
meets the specific local needs of large nubers of small and medium 
farmers currently using rudimentary crop and livestock production 
practices. Planning an efficient technology transfer system et begin
fr. m the ground up, starting with farmers and learning about their 
environment;1-resources,7 methods of -productionoproblir -opportunities
and aspirations, and how they react to change. Beauoa, the farm 
household both produces and consawes, values of the. marketplace and 
farm household become mixed. Special efforts must be made to influence 
traditional attitudes, values, perceptions, and'skills to facilitate 
the transition to new technology. At the same tim, the mall/medium 
farmer, with his knowledge and practical experience incrop and 
livestock production, provides an invaluable source of feedback 
regarding both the effectiveness of the transfer mechanism and the 
utility of the technologies being extended. Direct and continuous 
contact between the technology researcher, transfer agent and the 
farmer isthus critical to the success of a responsive technology
development and transfer system. 

2. Basic Elements: 

The methodology of this project combines the tested and favorable 
characteristics of theAHAL, SONA, IOAPD/X (see technical memos 
in Annex 11.8), and classical extension models, and borrow$ from 
experiences in Costa Rica, Puerto Rico, and elsewher The classical 
model provides for establishment of local agencip, continuous training
of field persomnel, and the use of demonstration pltot, farme group
meetings, field days and, farmer, tours, and mass media coummication and 
education methods. Concepts such as the use of frequent and periodic
direct on-farm visits, coordination with fat rmsuot services, and 
delineation of micro-areas to be covered by individual field agents a&re 
borrowed from other technolgy transfer system. Ynnovat Jv features 
such as intensive training of farmers by stages have been Avelopd for 
the Chiriqud model. 

3.Descrition of Target Areas 

The target area foc this project isthe ChirLqc Province, which 
has been identified as the area with the greatest potential for agri
cultural developrent through transfer of technooy in Panam. The 
area has been divided into four agro-ecolqoical zones, based on 
criteria such as climate, topography and agronm fatures, and 
farming systems. The four agr ecologicalz=ns ares portrayed in Hap
3-11 a description of each zone follows, 
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a. Agro-Ecological Zone No.1 Orientation: David
 

Physical Profile: Zone I 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 240 C. 

Agricultural Profile: 68.4t of the total area devoted to agriculture in
 
the province is located in Zone i. 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 farm size was 21.7 ha.
 

b. Agro-Ecological Zone No. 2 Orientation: San Andr~s
 

Physical Profile: Zone 2 ranges 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.
 

c. 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 Chiriqui and represented 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 29.5 ha.
 

d. Agro-Ecological Zone No. 4 Orientation: Paso Ancho
 

Physical Protile: The highest lands of the Province of Chiriqui are
 
locatea in Zone 4 with altitudes cv ' ',200meters. The soils are very 
fertile, but severe erosion problems exist on steep slopes where
 
potatoes, onions and other vegetables are %cuwn. Its climate is wet 
with cool temperatures ranqling trom b to 18 degrees C. 

Agricultural Profile: Zone 4 covers 11% of the area dedicated to
 
agriculture in Chiriqui and representeu 10.1% ot farmers in 1970. Of. 
the 2,077 farms, 56.1% were under 5 ha., 39.6% were from 5-50 ha. and 
4.3% were over 50 ha. The average farm size was 25.1 ha.
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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 farmers, 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
 
commodities for sale. Non-contact farms will be reached by other
 
methods, including agency visits, farmer group meetings, field days and
 
mass media. The following tabulation shows that J'A%of the contact
 
farms have less than 5 hectares and that 69% have less than 20 ha.:
 

Contact Farm Size (ha.) Number of Farms Percent of Total 
Less than 5 4,710 36.7 

5-19 4,187 32.6 
20-49 2,265 17.6 

Over 49 1,670 13.1 
Total 12,832 100.0 

5. Priority commodities
 

As shown below, priority commodities have been selected for each
 
of the four delineated agro-ecological zones within Chiriqui Province.
 
As mentioned previously, these commodities and livestock enterprises
 
are priorities of both xIDA and IDIAP and are the most importarit cash
 
and subsistence crops now produced on small and medium farms in 
Chiriqui. Furthermore, these commodities coiprise the oasic food crops 
of Panama's rural and urban population.
 

Zone Orientation Crops Livestock
 
1 David 1. Rice 1. Cattle, d/p 

2. Corn
 
3. Cowpeas 

2 San Andr6s 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. Coffee 1. Dairy 
2. Corn 2. Swine
 
3. Potatoes
 
4. Tomato
 
5. Red kidney beans 
6. Onions
 
7. Other vegetables
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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 ana 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 tt.L 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 w.re required, located as follows: 
Progreso, Gualaca, Alanje, and San Juan in Ecological Zone 1; San 
Andr6s, Concepci6n, and Potrerillos in Zone 2; Rio Sereno in Zone 3;
 
and Volc~n 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 farmers 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.
 

Each 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 help of 4
 
assistants may, in this way, reach 480 farmers. Variations of the
 
above system are possible.
 

The one third of farmers receiving direct visits during each stage
 
will be organized in groups ot 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. 

Senior technology transfer agents will, in addition to supervision
 
of assistants, coordinate demonstration plot activities with IDIAP,
 
organize and assist in training sebsions, provide technical advice to
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assistants with technical problems in the field or indicate the
 
appropriate source for backstopping in IDIA , 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 for 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 furnisn technical support for the
 
technology transfer procuram. These specialists will conduct training 
programs for senior agents and will assist in establishment of
 
demonstration plot., and provide specialized technical support to
 
senior agents an,' assistant agents. A total. of 24 subject matter 
specialists is required to furnish technical support for the program. 

F. Project Acivities and Outputs 

1. Himan Resoui'ces Development. 

Inolementation of the Chiriqii-focused technology transfer model 
describeI above requires a staff of 160 professional and 
sub-professional personnel: 109 assistant technoloyy transfer agents, 
with professional preparation at the bachillerato, t6cnico or
 
vocational level; 27 senior agents with college degrees in 
agricultural sciences (e.g. Ingeniero AqIr6nomo), and 24 extension
 
specialists with college degrees (Ingeniero Agr6nomo) 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-Progran Training 

Technical assistance will be contracted to provide four weeks of
 
intensive training to all 160 technology transfer personnel to
 
familiarize 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 o1 the project. In siubsequent years this training 
will oe ottered annually to an estiiiute(d 25 replacement personnel. 

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

c. 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 beef cattle production and 
management, farm management, and usa and handling of agricultural
chemicals. 

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

d. Short-Term Training
 

Short-term training of 3 to 6 months duration will be offered to 
approxinately 10 specialists per year from the Chiriqui Region,

with more inten!;e 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.
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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 comnunications, agronomy and other 
specialized fields. In addition, MS training will be provided for 
8 specialists from the Phase 2 candidate regions. 
Estimated costs of the MS program are $1,664,000 ($464,000 DL;
 

$1,200,000 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 Zone 3 at Rio Sereno; and 
at Volc.n and Boquete in Zone 4. There is no local agency 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 Andr4s, Concepci6n and Potrerillos in Zone 2, and at Volcc.n 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 of 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.
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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 i 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 offices at Progreso, San Juan, Rio Sereno, 
Volcrn and Boquete. Field personnel 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 ,ehicles for the 27 senior agents, a fleet of 32 4-wheel
 
drive vehicles and 96 motorcycles for the assistant technology

transfer agents (109) 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, Concepci6n,
 
San Andr6s, 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
 
conference 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
 
systens, radin-cassette recording equipment. IDIAP's Tcchnology
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 panrpnlets, 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 conteq)lates
 
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
 
pcrsonnel and sub-area 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 agricultural periods with the
 
farmers being given small honoraria 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 iirportant to project success, and would be 
carried out through the existing Comit6 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 ue 
established within the CAR made up of !m3all and medium farmers 
and representatives of MIDA, IDIAP, BDA, ENSF.M, ENDFL A, ISA, 
COAGIO, and IMA. This group will be nzaed the Comit6 Agropecuario 
Regional para Transferencia de r'ecnologia (CARI' 1 ) Technical 
assistance will be required to tailor the CAR or !;et up the CARITP 
to meet the requirements of tie technology transfer system. Other 
costs would be honoria/viaticos for participating tarmers did Cut 
a minimal amount ot equi[ent/ 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 Comit6 Agropequario National (CAN) and the Comit6 Agropequario

(OCA) are perceived. The former ismade up of national and
 
regional directors and meets whenever necessary with the Minister
 
of Agriculture to discuss sectoral issues, including Liie
 
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,
IDIJ!S/CIM YT, to aiscuss 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 nnitoring 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 for a national office, its strucaure and
 
responsibilities, and concomitant stafffing needs will be one of
 
the primary tasks under Phase 2 project design.
 

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

G. Project Inputs
 

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

H. USAID Assistance Strategy
 

i. 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 food 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 o the GOP to analyze
and formulate policies that promote greater productivity and job creation;

(2) improving the Governnment's capacity to develop new production arx 
processing technologies and disseminate them widely to both public and 
private sector users; (3) strengthening public ardi private agricultural
marketing, processing and transportation ;ervice.,; and (4) strengthening]
both the Government and private sector's capacity to protect an(] conserve 
the natural resource base ot thle 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.
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Tabel 3-1 

Project Inputs 

Coiwxonent/Input Quantity AID/DL AID/DG Total 

($000) 
A. Human Resources Development 2f383 1,450 3,833 

1. Pre-Prograin TrainlRJ 310 p/m 314 - 314 

2. Y;cnnicai Trainii-K i, 120 p/1 572 - 572 

3. Short-Tern TA 5 p/m 6 35 41 

4. Short-Terin Training 300 p/m 1,027 215 1,242 

5. Lrj-Tterm Training 768 p/m 464 1,200 1,o64 

B. Infrastructure. 11 wildings 1,175 - 1,175 

C. Info., aluc. & CoITinunication 167 25 192 

1. Short-Term Ttch. Assistance 5 p/m 17 25 42 

2. Elcuiprnnt ami Mtterials various 150 - 150 

D. Loqisticai Supjxrt 1,798 - 1,798 

1. Short-Torm T,'.cnulic,d 

A~;~tne5 jPrn 41 - 41 
2. Vehict!::; 156 1,140 - 1,14O 

3. Equirprntt & Mate:rials various 617 - b17 

E. Institutonl Cwx.rdn.ation 258 25 283 

1. Short Th rm 'i'cimic. I 

5 P/m 17 25 42 

2. Conrl t!:VotK::hups 7 175 - 175 

S. Contrj,,f%: . 66 66 

F. Eg Mu,,tIuti 219 - 219 

1. IfI-h,2.., 4 20 - 20 

2. valtILvv,,uLtOIV 

I'hvt' 2 , 15 P/M 124 - 123 

3. Erd ,t ProJect 10 p/M 76 -7 6 

'IJI'Al, 6, U0OU 1500 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
 
Chiriqui 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 for Rural Development (No. 525-0219) which will upgrade 
the capacity of the University of Panama's School of Agriculture
 
to provide training for students in extension techniques. 

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

Integrate-d Rural Developmient (No. 525-0186) which has as one of 
its major compx)nents a pilot farm services program in the 
inpoverished District of Son5. 

In addition, the planned FYi 1983 Agricultural Cooperative Marketing 
Project (525-0222) will atteimpt to improve the marketing system for small 
and medium si;,? cooprative farmers in select areas of the country. 

3. Other Donor:; 

The IDB had originally expressed an interest in financing
technologjy tranzster activities as a part ot a proposed $50 million 
Agricultural Sector Woan. Recent conversations Letween the Mission, AID/W
and IDB ott icil-:; t:ave rimd( It clear that 1DB will leave the transfer of 
technology flid to AID. Als;o, th,! W11 is pres,;ently testilj several 
extension delivery methodolxj(2i!s with ass;is;tLIncu .roin the governrment of 
Israel, dik ha:-; received i.:-_;istancce [rom CATIE in the development of the 
extension delivery system [or tme AID-turKied "intu-grated Rural Developmen, 
- Sor:i" Project. Thes;e other proyrtx; will be discussed at project- financed 
conference; and will be evaluated during Phase ' design. 
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PART IV. - PRJE)CT 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 projectea on-farm income and output
 
impacts. An internal rate of return was calculates 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 cnanges -- 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 of 
the project. In addition the area under cultivation was assumea to Le 
constant -- a condition that is not likely to hold as farmers become more 
efficient and nave time to increase hectarage under cultivation. 
Beneficiary adoption rates of new technologies were based on the technology 
transfer system and methodology detailed inAnnex II.B. 

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

With tne very conservative change assumptions utilizeu in the analysis, 
the project would still produce an internal rate of return (IRR) slightly 
greater than 15t. If less conservative assumtions were used and if the 
increased economic benerits flowing from increased tood availability,
 
reduced import dependency, anI expanded agricultural exports were 
quantified, the mission estimates that the IR1( would be well above 20%. 

Results of the representative farm(s) analysis supported tnose of the
 
aggregate project analysis. Projected increases in net income levels of
 
the tour representative tatrs examined ranged from 84% for a suosistence 
unit in Zone 1 to 245 for a 15 nectaru jeneral farm in Zone 2. Average 
net incone inrease for all four representative farms was 170t. 

based on tnie 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: (1)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 now 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 funds 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 IE&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.
 



-35-

Table 4-1 

PRJECT FINANCIAL 

($000's) 

Component/Activity AID/DL 

A. Human Resources Development 2,383 

1. Pre-Program 314 

2. Technical Traininig 578 

3. Training of Trainers -

4. Short Term Training 1,027 

5. Long Term Training 464 

B. Infrastructure 1,175 

1. Local Agencies 1,000 

2. David IE&C Center 175 

C. Info., Educ. & Communication 167 


I. Development of Materials 57 


2. Development of Training Courses 110 

D. Logistical Support 1,798 


1. Logistical Support Systems 41 


2. Vehicles 1,140 

3. Equipment & Materials 617 


E. Institutional Coordination 258 


1. Local Coordination 41 

2. Regional Coordination 21 


3. National Coordination 196 


F. Evaluation/Phase 2 Design 219 

G. Operational Salaries -

TOTALS 6,000 


PLAN 

AID/DG 


1,450 


10 

25 


-


215 


1,200 


-


-

-

25 


25 


-


-


-

-


25 


15 

5 


5 


1,500 


GOP Total
 

606 4,439
 

87 411 

47 650
 

118 118
 

151 1,393
 

203 1,867
 

26 1,201
 

26 1,026
 

- 175
 

757 949
 

378 435
 

379 514
 

667 2,465
 

- 41
 

- 1,140 

667 1,284
 

- 283
 

- 56 

- 26 

201
 

219 

4284 4,284 

_3,340 13,840
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Table 4-2 

PROJECTED EXPENDITURES BY 
($000's) 

AID GOP 
Component Year No.1 


A. Human Resource Development 752 112 
B. Infrastructure 600 26 

C. Info., Educ. & Communication 51 48 

D. Logistical Support 372 7 
E. Institutional Coordination 54 -

F. Evaluation/Phase 2 Design - -

G. Operational Salaries - 417 

TOTALS 1,829 610 

Component Year No. 3 


A. Human Resource Development 833 94 

B. Infrastructure - -
C. Into., Educ.,& Communication 15 78 
D. Logistical Support 40 60 

E. Institutional Coordination 35 -
F. Evaluation/Phase 2 Design 5 -
G. Operational Salaries - 651 

TOTALS 928 883 


Component Year No.5 


A. Human Resource Development 323 67 
u. Infrastructure -

C. Info.,Educ., & Communication 15 144 
D. Logistical. Support 70 135 
E. Institutional Coordination 35 -
F. Evaluation/Phase 2 Design 5 -
G. Operational Salaries - 651 

'IMIALS 448 997 

Couponent Year No. 7 

A. Human Resource Development 219 56 

B. Intrastructure - -
C. Into., Educ., & Connunication 15 155 
U. Logistical Support 40 135 
E. Institutional Coordination 35 
F. Evaluation/Pha:.e 2 Design 76 -
G. Operational Personnel - 651 

'1rALS 385 997 

YEAR 

AID GOP 
Year No.2
 

956 138 
575 
66 73
 

1,067 60 
54 

123 
- 612 

2,841 883 

Year No. 4
 

531 83
 

15 104
 
124 135
 

35 
5 

- 651 

710 973
 

Year No.6
 

219 56
 
- -

15 155
 
85 135
 
35 

5 
- 651
 

359 997
 

'1VrAL GRAND TYAL 

3,833 606 4,439
 
1,175 26 1,201 

192 757 949 
1,798 667 2,465
 

283 - 2b3 
219 - 219 
- 4,284 4,284 

7,500 6,340 1840 
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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 suniarized above, the project is
 
considered to be financially feasible with respect to planned
 
disbursenents, 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 constructea. 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 li.'ited rcources often do not adopt new technologies
 
because (i)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 raiset on their f rms, or (4)they do
 
not know about 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 holdinjs, 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 snowed that 
Chiriqui farmers are becoming increasingly market-oriented as cash income 
needs grow. Recently, farmers in the Cafsan 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, for most farmers, there is no private
 
or public institution to which they can turn for reliable technological
 
information.
 

The major 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 SA 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 pLovince.
 

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 [Lew 
technologies to small and medium farmers in Panama. The Training and 
Visitation method is being used in Son6; the MOREPRA model in Oc6; the 
IDIAP/CIMMYT methodology in Caisn; and the classical model in local 
agencies throughout Panama. The Chiriqui model simply marshals the
 
favorable features of other models, and adapts these to the specific
 
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 of 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 cournodities 
in the area. The model provides for professional ujrading of project 
personnel, and establishes various coordinative mechaniims with the 
agricultural support agencies and the private sector. Conditions for
 
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 staff 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. In 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. Infrastructure
 

There exist in Chiriqui Province a number of construction firms
 
capable of refurbishing existing local MIDA offices and constructing 
all new edifices contemplated in the project. Materials and equipment
needed for construc:tion and refurbishing of buildings are readily 
available in Panama. Local labor will be used in all construction. 
Contracts foL construction will be awarded through competitive bidding, 
of which the GuP has had ample recent experience under the AID fundeJ 
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 fleet of motorcycles and four-wheel drive 
vehicles. Careful consideration was given to existing and prospective 
rural road networks and topographical features in se ting the. of 
vehicles thiat will be providea to local agencies. ,Atleas-tour-_ 
wheel drive vehicles, and 7 motorcycles will be available in each local 
agency for use by technology transter personnel. 

Vehicle maintenance is a problem [or MIDA Regjion 1 as it lacks 
shop eluiptent 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 comunication 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 Cocl6, 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 fransfer systems in other areas. In
 
addition, the Directors and db-Directors of other MIDA Regional
 
Directorates will receive specialized training in the organizational 
and management 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, it 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 satisfy
 
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 24t, or approximately 4% annually. It
 
is expected that this increase in aggregate food supply can be absorbed
 
without difficulty.
 

Projections based on historical data indicate that the demand for
 
many products will increase more rapidly than domestic supply. These
 

-projections show growing deficits in corn, beans, onions, yuca, beef,
 
pork, poultry meat, edible oils, and cereals. The long-term outlook 
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for rice is uncertain, although rice is now in excess supply (this may
 
be a result of 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 comodities that are surplus to private
 
handlers. Rice, corn, and sorghum are the predominant grains produced 
in the target province. IMA purchases 20t of the rice, 33% of tie 
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 military installations.
 

Beef is marketed through well established and efficient channels. 
Abattoir capacity in Chiriqui is being utilized at only 506; 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 in production of poultry products are not 
anticipated.
 

Pricing actions by the GOP encompass most agricultural products. 
When historical support prices for corn 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 
through).
 

7. Credit Availability 

Use of new production technology often involves expenditures by 
farmers on improved seeds, pesticides, fertilizers, and equipment and 
inplements to apply new inputs. Such expenditures must be financed 
either by borrowing or from savings for the period betw(en 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 argued that
 
extending production credit to farmers can be an important accelerator
 
of technology transfer. While there may be some validity in this
 
argument, there is 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._1 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 (BA)is
 
an important source of credit to small and medium farmers in the target
 
province./ In FY 1980-81, farmers in Chiriqui Province borrowed
 
$16.5 million from BDA, or 35t of all outstanding loans of BDA in that
 
year (Annex II.H). Considering the importance of Chiriqui Province
 
agricultural proauction in 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.
 

Availability cf production credit is not assessed as a principal
 
constraint to adoption of improved agricultural technology by small and
 
medium farmhers 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.
 

./ MIDA-IICA Perfil del Area de Renacimiento.
 

2G See Credit and Technology Transter, Annex 2-H, and A. T. Mosher,
 
etting Agriculture Moving--Essentials for Developing and 

Modernization," Frederick A. Pralger Publishers, 1966.
 

/ MIDA-IlCA Perfil del Area de Renacimiento. 
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E. 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, regional and national levels. At the local level,
 
project-induced changes would include the reassignment of personnel 
from other programs to technology transfer, 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 systems. The office will be further 
strengthened by the appointment of a Deputy Project Coordinator, who 
will have primry 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 OT/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). 

Information, 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 Comit6 
Consultivo Agropecuario (CCA) as a national forum for technology 
transfer 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 transfer
 
institutional structure at the national 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 feasible within the current and planned admini
strative and managerial capacities of MIDA ard IDIAP. This is turther 
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. 
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PARW V. - PRCCJE)CT IMPL E fl'TtW 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 of the Ministry of 
Agriculture's executive staff. Project management and coordination roles
 
are sumarized below: 

i. Minister of Agriculture
 

The Minister of Agriculture will provide general policy guidance 
to the senior member of his executive staff, the Director of LMIDA
 
Region 1, the Director General o 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, it is
 
anticipated that in addition to his regular participation as chair of
 
the Comit6 Agropecuario Nacional (CNN) and the Comit6 Consultivo 
Agropecuario (CCA), the Minister's involvenent will be required only
 
when new project policy issues arise.
 

2. MIDA Senior Executive Staff Member(SESM) 

This person will be the Ministers' designee in overseeing the 
Project. wnile not involved in the day-to-day minutiae of project 
implementation, tne SESI will near tne responsioility [or national 
level coordination of the project, presentation of counterpart funding 
requirements to the Minister in conjunction with the MIDA Region I 
Director and the head of IDIAP, and coordination of evaluation and 
analytical and design cui-)onents for the expansion of tLhe technology 
transfer program under Phase 2. 



'a
 

~
 

d'45 

a
 

~~ V
..4a 

#714~
K

 
N

~~Q
a~a4 

a
a
0
4
a
 

0
4
a 

P
4
 

~ 
-

0
4
a 

4
 

a 

.. 
a4N

N
4 

(M
4
. 

N
4
 

V
... _

 

44 iI4 
t
j
 

(M
 

.. 

1
4
0
 

V
4
 

M
rd0 

OP40 
N

q
aPI 

~44 (4 

N
f44 

4 
4 

4 

4 
4 

0 
P4 P

O
 

P
4 

P
 

4 
P 

P 

V
 

~ 
~ 

IM
 mmm 

m0" 
1 

0 
N

14
1 

~ 

0 O
 

r 
~4 r 

MrN
 

N
4~ 

0
4
N
 N
 
N
 

-
6V

 

~
 

~ 
:4d

 

.4. 

1 

4 4 
l. 

044a~aV
;: 

1 
jt

4 



- 46 

3. MIDA Director/Region 1
 

The MIDA Region 1 Director will have the primary responsibility

for the implementation of the pro3ect 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 for presentation to trie Minister in support of the AT project.
tie will continue as chairinan or the Comit6 Agropecuario Regional (CAR)
and will also preside over the proposed technology transfer sub-group,
CARTr. 

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 be a critical element in the
 
implementation or the Project. This person will be responsiole for
 
the techpical execution or all Project activities, supervision of
 
tecnnical-assistance personnel and for the quality/quantity of the 
technical outputs. Such an individual should have a tecnnical back
ground in agricultural technology transfer, possess public management
skills and iave proven experience in the implementation and evaluation
 
of coiplex agricultural development projects. Specifically, he/she
will be charged with the (1)developing/finalizing scopes of work for 
all technical assistance provided under the Project, (2) scheduling 
technical assistance as regards the most efficient timing of inputs
and their proper sequence of execution, (3) over-seeing all technical
assistance inputs aryd outputs, (4) facilitating the work of technical 
assistance consultants witnin and between the reqion's various field 
units, (5)coordination o training, infrastructure and logistic
 
support plans, and (6) suggesting reiedial actions and/or additional 
inputs [.or tnoe activities suffering implementation difficulties. 
Short course:; training technology transfer administration will be 
provided Lor this inJvidual durir-q the first year of the project. 

5. Deputy Projc-ct C(o)r(intor 

A Deputy Project Cooruinator with sptcific responsibility for 
project loqistics will l- located in the Davia Reional Office. This 
person, workigrj in conjunction with office ot Administration staff,
will be charged with supp)rting the local offices and the information 
center with pe:rsonnel, vehicles, 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. 

6. 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 respons.ible 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 be raised to the level
 
of the MIDA Region 1 Director.
 

8. AID Project Officer
 

The AID Project Officer 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 the procurement of technical services and equipment. The NIT is a
 
field project and will require active field monitoring of all project
 
components, especially during the intitial stages of project
 
implementation.
 

C. Training
 

The various diagnostic studies pointed out training needs for 
technical and operational-level personnel in four areas: (I)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 ttaining needs and assure the efficient
 
and timely execution of pro3ect activities, a pre-induction training course
 
will be held to introduce regional personnel to the concept of technology
transfer, explain the project and its activities and outline their roles in 
the project. This will be followed in close sequence by a monthone 
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 wnich (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 thie most exceptional technical circumstances. Also, during project
implemtation, subject matter specialists will be sent to various short 
courses in Latin America and 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 comittees 
 (CALs, CAN and CARPT) 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 few 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 R4O, 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 waiver will be included in the Project Authorization (see 
Annex I.D) for 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-of-project in June 19'.9. 
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 GCP will have to assess their success to soDe 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 program. 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 develonent of a national institutional mechani.;m to coordinate and 
administer a nationwide technology transfer 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 Chiriquf. 

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 by an outside
 
group of 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 impacts, catalogue 
what lessons have been learned, and specify if these lessons apply to the 
other phases of the technology transfer 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 Negoliating Status 

The project has been thoroughly discussed with members of the public 
and private sectors at the regional and local levels and has been formally 
presented to the Vice-Minister of Agriculture and the new Minister of 
Planning and Economic Development. Reaction has been favorable and there 
appear to be no major ipediments to negjotiating and signing the Project 
Loan and Grant Agreement in I'N 19d2. Iowever, while the GOP has agreed 
verbally to providing the personnel and logistic support required for the
 
project, the mechanics have not been presented yet to AID. For this 
reason, in addition to the standard conditions, we are reconending the
 
following: 
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1. Conditions Precedent to First Disbursement (Loan and Grant) 

Prior to any disbursement, or the istlance of conitment
 
documents under the Project Agreement to finance 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 staff 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 s-ibject 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 forri and substance satisfactory to AID: 

(a) 	a financial plan which deLails 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) 	evidence that an adequate logistics control and management

system to support tne local field agencies has been 
established;
 

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

4. Recurring Condition Precedent to Disi-rsement 

Prior to any disbursement, or the issuance of any conmitment
 
documents under the Project Agreement to finance any Project activity, each
 
ProjecL 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) a financial plan which details Loan, Grant and GOP
 
counterpart funas budgeted for all activities to be carried
 
out over such Project year;
 

(b) 	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 wnicn details the
 
proposed AID funds expenditures for each such activity.
 

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

5. Covenants
 

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

(a) 	 provLde budgetary support over the lite of the Project of 
not less than the equivalent ut Six Million Three lundred 
Forty Thousand United States Dollars ($u,34U,000) [or
Project activities and to provide budgetary support tor 
on-going activities after the lite of the Project; 

(b) 	 make reasonable efforts to retain jxrsonniel trained under 
the Project in positions relat.d to agricultural technology 
transfer.
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AG IIJMI,'AL TF0 !LfGY 
Pt)LJErT DLS1(2J StH4ARY: 

kV-xrlE SI.ARy OaJarVrI.Y VENIFIAi31U- IrlCIDl 6 

Tu i-,-eane Pan.-a's food Yearly increas-es in tood Production
Fc3aticnad ic.rease erployrx-nt of at least 4% after the fourth year.

r: t'~-.t e5 In a;r.-clture while 
cor:vr-vlr', r.ttural resource base 

B. ,'c~ec: iA rrc's. 

lb estma!lith an cerational A cystem in place capable of delivering
a3ricultural tednoloyy transfer new techinologies to 60% of sull/mxdium
system in tme Province of Chiriqui. prcducers in ( iriqui on a yearly basri, 

bry1935, with 'n adoption rate of 60%. 

1.1 Leliverv of q1LT,noloqies 

1.1.1 fiT nic*-us 

1_;tc: Direct 1983 1984 

lk-i-u.trations  2c0 
Firm Visit - 8,550 25,662 
FieldLLys - liC 
Firrer Mcetings 220 220 

V':1irect 1983 1984 
Se1nar-6rksps 16 
Field Visits 100 120 
Field I"ys - 8 
Farrer Metings - 16 

aL'c: Indirect 1983 1984 

Pa.tilets  8 
Radio 100 
 120 
tl-wspa[ rs 10 20 
Other mdia 12 12 

TANS}F 
LOGICAL FRA10 K MATRX 

filAS OF VERIFICATION 

Census & national statistics 

Annual Project Reviews 
Project evaluations 
AID Project Files 
COP statistics 

MIDA records and files. 

AID Project files. 


1985 

450 


51,324 

110 

220 


1985 

18 


120 

10 

18 


1985 

10 


120 

50 

12 

1986 

450 


51,324 

110 

220 


1986 

24 


144 

12 

24 


1906 

12 


200 

50 

12 

1987 

450 


51,324 

110 

220 


1987 

40 

240 

24 

40 


197 

24 


240 

50 

12 
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I PORTANTr ASSLMPTIONS 

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

1. New technoloyies 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 
services met on a Linely basis. 

1988 1989 T1otals
 
450 450 2,450
 

51,324 51,324 290,832
 
110 110 660
 
220 220- 1,540
 

1998 1989 l1tals
 
48 48 210
 

240 240 1,204
 
24 24 102
 
48 48 194
 

lq88 1989 Totals 
24 24 102 

240 240 1,260 
50 50 280 
12 12 84 
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KAKJ&TIV1r &E ARY 8JUMVELY VMIFIl3LE INDICATORS FTAM OF VERIFICATION flIPORTANT ASSLtMPTIfS 

C. Pro-ect OLtxrts 

1.0 IL=.Ln Fxxcrces UL)veloar-nt 1.1 Trained Personnel 1. MIDA records and files. 1. Persons trained under 
A stafr of trained technology 
transfer tect-.icians and 1.1.1 Pre-Progran Trainingj (1 n ntl) 2. AID Project files, 

the project begin work on 
a timely basis, are locat 

atc-inistrators of sufficent size ed where needed and work
to extend now techlogies to Position 83 84 85 86 87 88 89 Total 3. Field Inspections. in the subject areas in 
=all/rcdiLn farmers throug.ht Ing. Agron. 27 -- -- 27 which they were trained. 

Chiriqui Province. Assistants 109 25 25 25 25 25 25 259 4. Project Braluations 
Srecialists 24 -- ---- - 24 
Suj)ort Staff 12 - - ---- - 12 
Yearly Tutals 172 25 25 25 25 25 25 322 

1.1.2 Initial Tqchnical Trainir-j 

Position 83 84 85 86 87 88 89 Total 
Ing. Agron. 27 - - ---- - 27 
Assistants 109 - - ---- - 109 
Specialists 24 - - ---- - 24 
Yearly Totals 160 0 0 0 0 0 0 160 

1.1.3 In-Service Training 

Position 83 84 85 86 07 88 89 Total 

Specialists 
Ing. kgron. 27 27 27 27 27 27 27 189 
Assistants 109 109 109 109 109 109 109 763 
Yearly Totals 136 136 136 136 136 136 136 952 

1.1.4 Short Courses (3-6 mnUs) 

Position 83 84 85 86 87 80 89 Total 
Specialists 8 7 5 4 3 3 3 33 
Ing. Agron. 10 8 9 3 4 4 4 42 
Yearly Totals 18 15 14 7 7 7 7 75 

1.1.5 Ing-term 7Tainiryj 

Position 83 84 85 86 87 88 89 Total 
Specialists 8 8 8 - - - - 24 
Ing. Agron. 8 . - .-.--- 8 
Yearly Totals 

168 -. . . . 32 
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NARRATIVE SUMMARY CBJflWIVELY VERIFIABLE ItDICATO)I MEANS3 OF VERIFICATION IMPORMFT ASS1I4PTIOtS 

2.0 Infrastructure 2.1 Infrastructure Upgrading 1. MIDA records and files. 1. Acces to isolated sites 
remains open for construc

a3equte structures located Activity 83 84 Total 2. Quarterly Work Plans. tion equipment, materials 
in strategic locations to and workers.
 
carry out project activities 1. Local Niencies 3. AID Engineering Inspection 
in Chiriqui Province. a. kruemoeling 2 - 2 reports and site visits. 

b. Expansion 2 1 3 
c. Construction 2 3 5 4. BID documents and Construc-

Total 6 4 IC tion Contracts.
 

2. IE&C Center 
a. Construction - 1 1 

3.0 Inforcation, F1ducation & Communication 3.1 An IE&C Center located in David 1. Annual Project Review 1. IDIAP, VP and Interna
capable of producing techmology 2. I, E & C files tional Agricultural Re-

A regional a ricultural IE&C transfer materials in the 3. Local agencies' records search Centers will pro
center capable of reproducing following quantities: vide constant flow if 
and delivering on a timely technological changes of 
basis adapted tectun. _xqy transfer 3.1.1 IE&C Ouputs applicability in Chiri
retbcrch result: and other qui. 
useful information developed tv tiw Moterials 83 84 85 86 87 88 R9 Totals 
IDIAP, tUDA, Faculty of Agronomr, a. }kiniouts I0 24 28 36 100 100 100 398 2. Extension agents and 
or adaptcd fron other sources b. Pamnblets - 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. Neuws releases 15 40 100 100 100 100 100 555 farm visits, field
 
e. Circular letters 10 26 50 50 50 50 50 286 days, farmer meetings 
f. Planting guide - 12 10 10 10 10 10 62 and c-ltivate demans
g. Tech-Packs - 10 10 10 10 10 10 60 tration plots giving 
.I.Video-Cassettes - 6 6 6 10 10 10 48 validity to improved 
i. Craphic designs - 50 50 50 50 50 50 300 practices and methods 
j. Slide-Tapes - 12 12 12 12 12 12 66 transferable to other
 
k. tier - 12 12 12 12 12 12 72 areas.
 

4.1 Logistical SuLT rt 4.1.1 83 84 15 86 87 08 89 1. Review of Deputy 1. It is assume-d that 
Project Coordinators MIDA Iersonncl will 

A logistical support system a. Pursonnel reassigned/ and USAId Project Man- be reassigned to or 
capable of supporting all recruited 160 25 25 25 25 25 25 ager Records. recLuited for the 
technology transfer activities b. Vehicles purchased 13 138 - - 2 3 - project as needed, 
in Chiriqui. c. Vehicles raintiined / - - - 15] 153 156 156 2. MIDA/IDIAP reimburse- that counterpart 

d. 11iuirent and materials ment requests. funding is fort]-om
purchased S $ $ $ $ $ ing for equi[ment and 

e. Construction contracts 6 5 - materials, and that 
f. rL2w logistical nanageient GOP's procurement 

systems and controls 1 perfornmnce is 
improved by technic

u/ the first 3 years vehicles will be maintained al assistance.uring 
through warantee and a private maintenance contract. 
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NARRATIVWE St4ARY CEL'TVELY VERIFIABIE INDICA70G lEAMMOF VERIFICATION ITARrNT ASSUIMTICNS 

5.0 Institutional Coordinaticn 

L-stitutional mechanisms set up 
capable of generating private 
sector feedback and coordinating 
activities of MIDA Region 1 with 
IDIAP and other mm-bers of SPA. 

5.1 Formal Menn of Understanding 
signed between MIDA and IDIAP 
by January 1, 1983. 

5.2 Other agreements executed (BDA, ISA, 
Facultad de Agronomia, et al.) as 
required. 

1. Copies 

1. Copies 

of agreements/mems. 

of agreements/mei3s. 

5.3 Caomit6 kjropecuario Pegional de 
Transferencia de 'iT-cnologia operational 
and coordinating projert activities 
within the sector and with complentary 
activities of other Ministries. 

1. Fbrmal Enabling Documents 
2. Comittee Minutes. 

5.4 Ten (10) lical Coordinating Corunittees 
established and providing continuous 
feeback to MIDA, IDIAP and other SPA 
repesentatives on the project and its 
inplr-entation (CALs to meet at leazt. 
3 times a year) 

1. Ebrmal enabling documents. 
2. Committee Minutes. 

QN 

5.5 A minimnm of 7 conferences sponsored 
by (IA have been held on the subject 
of technology transfer tiroughout the 
life of the project. 

1. Conferenece proceedings 
and reports. 
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?PiATIVE SH4ARY (BJRMT1VELY VEtIFIIJ3LE II)1CATRS MEANM OF VEIFICATION I1ORTAJT ASSLIPTIONS 

. :.m_ S ($000) 1. COP Reimrsement Requests. 1. Conditions Precedent are net 
2. AID Controller reports. as scheduled in the Pro Ag. 
3. AID Project Files. 

2. Tchnical Assistance Con
tracts leton a timely basis. 

1.0 D-.[t-?lcoslotjient 1983 1984 1985 1986 1987 1988 1989 Totals 
3. Inputs are available and in 

1.1 $:t Tur. .nical Assistance 5 p/a 41 - - - - - - 41 
place on a timely basis. 

1.2 -an:P; 2,498 p/m 752 915 833 531 323 219 219 3,792 4. Prices do not rise signifi-
Total - - - - - - - 3,833 cantly beyond what has been 

allowed for contingencies. 
2.0 1:!ras tr=tu-e 1983 1984 1985 1986 1987 1988 1989 Totals 

5. GOP counterpart funds are 
.1 C~r ':,*zxan 11 buildmgs 600 575 . . . . 1,175 available on a yearly basis 

3.0 : 1983 1924 1985 1986 1987 1988 1989 Totals 
as required by Proj~ct 
implementation plans. 

3.1 
3.2 : 

: :.: -- =.cal Assistance 
- -: . i.te::als 

5 p/n 
var.ous 

21 
30 

21 
45 

-

15 
-

15 
-

15 
-

15 
-

15 
42 
150 

6. GDP present., eintbursement 
requests on a continuous, 
timely basis in order to keep 

a-1: 192 the rotating fund functioning 
properly. 

4 .. " 1983 1984 1935 1986 1987 1988 1989 Totals 

. "- al Assistance 5 p/M - 41 - . . . 41 

. 156 195 870 - - 30 45 1,140 
4.1 , ti:1ai5 various 167 141 20 104 20 20 20 502 
4.4 ', , ial. various - 15 20 20 20 20 20 115 

1,798 

5. - . Cl,-lr-6ition 1983 1934 1985 1986 1987 1988 1989 Ttals 

5.1 :.' '-*- 'vC. 1 Asistance 5 p/n 21 21 - - - - - -42 
5.2 - 7 25 25 25 25 25 25 25 175 
5. T,: -, variLus 8 8 10 10 10 10 10 66 

283 

_.0 _". _ 1983 1984 1985 1986 1987 1988 1989 Totals 

6.1 .....v. c.:cjI Assistance 25 p/m - 123 - - 70 219 

.- Ltai CG,:.:c-p.it 6,340 
...XL ,13,840 
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CERTIFICATION PURSUANT TO SECTION bll(e) 
OF THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED 

I, Robin Gomez, the principal officer of the Agency for 

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 

resourcestechnical capability and the physical, financlal, and humian 
to utilize and maintain effectively tne proposed loarVgrant of Seven 
Million Five Hundred Thousand United States dollars ($7,500,000) from 
the Government of the United States of Aajrrica to the Governrment of 
Panama to establish an operational technology transter system ir the 
Province of Chiriqui.
 

This judgment is based on the tacts prese.nteud in this Project Paper 
and the Mission's previous experience with the Ministry ol ,tgricultural 
Development and the Panamanian Institute tor Appliu Agricultural 
Research, as well as loans to other Government ot Panrama agencies. 

Robin Gor* z 
Director, USAID/Panaima 

(---/ /y 
Date: 
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5C(l) - 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. 481. Has it been No 
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 count&ry, or 
transported throdgh such 
country, from being sold 
illegally within the 
jurisdiction of such 
country to U.S. 
Government personnel or 
their dependents, or from 
entering the U.S. 
unlawfully? 

2. FAA Sec. 620(c). If No 
assistance is to a 
government, is the 
government liable as 
debtor or unconditional 
guarantor on any debt to 
a U.S. citizen for goods 
or services furnished or 
ordered where (a) such 
citizen has exhausted 
available legal remedies 
and (b) the debt is not 
denied or contested by 
such government? 
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3. FAA Sec. 620(e)(1). If 
assistance is to a 

No. 

government, .has it 
(including government 
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? 

4. FAA Sec. 532(c), 620(a), 
620(f), 620D; FY 1982 
Appropriation Act Secs. 
512 and 513. Is 
recipient country a 
Communist country? Will No. 
assistance be provi.ded to. 
Angola, Cambodia, Cuba, 
Laos, Vietnam, Syria,
Libya, Iraq, or South 
Yemen? Will assistance 
be provided to 
Afghanistan or Mozambique 
without a waiver? 

5. ISDCA of 1981 Secs. 724, 
727 and 730. For Not applicable. 
specific restrictions on 
assistance to Nicaragua, 
see Sec. 724 of the ISDCA 
of 1981. For specific 
restrictions on 
assistance to El 
Salvador, see Secs. 727 
and 730 of the ISDCA of 
1981. 

6. FAA Sec. 620(j). Has the No. 
country permitted, or 
failed to take adequate 
measures to prevent, the 
damage or destructioa by 
mob action ui U.S. 
property? 



7. 	FAA Sec. 620(1). Has the 

country failed to enter
 
into an agreement with
 
OPIC?
 

8. 	FAA Sec. 620(o);
 
Fishermen's Protective
 
Act of 1967, as amended, 

Sec. 5. (a) Has the
 
country seized, or
 
imposed any penalty or
 
sanction against, any
 
U.S. fishing activities
 
in international waters?
 

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

9. 	FAA Sec. 620(q); FY 1982
 
Appropriation Act Sec.
 
517. (a) Has the 

government of the
 
recipient country been in
 
default for more thzn six
 
months on interest or
 
principal 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 program for
 
which the appropriation
 
bill appropriates funds?
 

10. 	 FAA Sec. 620(s). If 

contemplated assistance
 
is development loan or
 
from Economic Support
 
Fund, has the
 
Administrator 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
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No.
 

No.
 

No.
 

Yes.
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Consideration' memo: 
'Yes, 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.) 

11. FAA Sec. 620(t). Has the 
country severed 
diplomatic relations with 
the United States? If 
so, have they been 
resumed and have new 
bilateral assistance 
agreements been 
negotiated and entered 
into since such 
resumption? 

12. FAA Sec. G20(u). What is 
the payment status of the 
country's U.N. 
obligations? If 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.) 

13. FAA Sec. 620A; FY 1982 
Appropriation Act Sec. 
520. Has the country 
aied 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.
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abetted, by granting 
sanctuary from 
prosecution to, any 
individual or group which 
has committed a war crime? 

14. FAA Sec. 666. Does the No. 
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? 

15. FAA Sec. 669, 670. Has No. 
the country, after August 
3, 1977, delivered or 
received nuclear 
enrichment or 
reprocessing equipment, 
materials, or technology, 
without specified 
arrangements or 
safeguards? Has it 
transferred a nuclear 
eyplosive device to a 
non-nuclear weapon state, 
or if such a state, 
either received or 
detonated a nuclear 
explosive device, after 
August 3, 1977? (FAA 
Sec. 620E permits a 
special waiver of Sec. 
669 for Pakistan.) 

16. ISDCA of 1961 Sec. 720. 
Was the country No. 
represented at the 
Meeting of Ministers of 
Foreign Affairs and Heads 
of Delegations of the 
von-Aligned Countries to 
the 36th General Session 
of the General Assembly 
of the U.N. of Sept. 25 
and 28, 1981, and failed 
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to disassociate itself 
from the communique 
issued? If so, has the 
President taken it into 
account? (Reference may 
be made to the Taking 
into Consideration memo.) 

17. ISDCA of 1981 Sec. 721. 
See special requirements 
for assistance to Haiti. 

Not applicable. 

B. FUNDING SOURCE CRITERIA FOR 
COUNTRY ELIGIBILITY 

1. Development Assistance 
Country Criteria. 

a. FAA Sec. 116. Has the No. 
Department of State 
determined that this 
government has engaged in 
a consistent pattern of 
gross violations 6 " ", 
internationally 
recognized human -ights? 
If so, can it be 
demonstrated that 
contemplated assistance 
will directly benefit the 
needy? 

2. Economic Support Fund 
Country Criteria 

a. FAA Sec. 502B. Has 
it been aetermined that 

No. 

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? 
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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
 
U.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
 
human rights; (2) it is
 
in the national 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 indicted in
 
connection with the
 
murder of Orlando
 
Letelier?
 

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.I.
 
applies to all projects funded
 
with Development Assistance
 
Funds, 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 	 Yes.
 
TO DATE? HAS
 
STANDARD ITEM
 
CHECKLIST BEEN
 
REVIEWED FOR
 
THIS PROJECT?
 

A. 	GENERAL CR!TER. FOR PROJECT 

1. 	FY 1982 Avrrcnriation Act
 
Sec. 523; Ft'.A Sec. 634A;
 
Sec. 653(t).
 

(a) Describe how A congressional notification was
 

authorizing and appro- sent to Congress and the 15 day

waiting period expired on
priationz committees of 	 Ags 5 92
 

Senate and locuse have 	 August 25, 1982. 

been or will be notified
 
concerning the project;
 
(b) is assistance within
 
(Operational Year Buc-.et)
 
country or international
 
oraanization allocation
 
reported to Congress (or
 
not more than Si million
 
over that amount)?
 

2. 	 FAA Sec. 611(t)(1). Prior Yes. 
to otDlgation in excesn 
of S00,00, will there be
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(a) engineering, finan
cial or other plans
 
necessary to carry out
 
the assistance and (b) a
 
reasonably firm estimatt
 
of the cost to the U.S.
 
of the assistance?
 

3. 	FAA Sec. 611(a)(2). If 
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?
 

4. 	FAA Sec. 611(b); FY 1982
 
Appropriation Act Sec.
 
501. If for water or 

water-related land 

resource construction, 

has 	 project met th~j
standards and criteria as
 
set forth in the
 
Principles and Standards
 
for Planning Water and
 
Related Land Resources,
 
dated October 25, 1973?
 
(See AID Handbook 3 for
 
new guidelines.)
 

5. 	FAA Sec. 611(e). If 
project is capital 
assistance (e.g., 
construction), and all 
U.S. assistance for it
 
will exce-ed S1 million,
 
has Mission Director
 
certified and Regional
 
Assistant Administrator
 
taken into conzideration
 
the country's capability
 
effectively to maintain
 
and utilize the project?
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No further legislative action
 
isrequired 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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6. 	FAA Sec. 209. Is project 

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

7. 	FAA Sec. 601(a). 
Information and 
conclusions whether 
project will encourage 
efforts of the country 
to: (a) increase the 
flow of international 
trade; (b) foster private 
initiative and 
competition; and (c) 
encourage development and 
use of cooperatives, and 
credit unions, and 
savings and loan 
associations; (d) 
discourage monopolistic 
practices; (e) improve 
technical efficiency of 
industry, acriculture and 
commerce; and (f) 
strengthen free labor 
unions. 

8. 	 FAA Sec. 601(b).8n.orSec. 6anb). 
colsions and howto 
conclusion~s on how
 
project will encourage
 
U.S. private trade and
 
investment abroad and
 
encourage prvate U.S.
 
participation in foreign
 
assistance programs
 
(including u:.e of private
 
trade channels and the 
servicv- of U.s. private
 
enterprise).
 

No.
 

a) Will not increase international trade.
 
b) Project will foster private initia

tive and competition by helping 
small farmers enter the marketing 
system. 

c) Project activities will be channeled 
through agricultural, credit and 
savings cooperatives whenever 
appropriate. 

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

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

f) Not applicable. 

Private U.S. firms will be utilized 
provide technical services. 
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9. FAA Sec. 612(b), 636(h;; 

FY 1982 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.
 

10. 	 FAA Sec. 612(d). Does 

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

11. 	 FAA Sec. 601(e). Will 

the pro~ect utilize
 
competitive selection
 

procedures for the
 

awarding of contracts,
 
except where applicable
 
procurement rules allow
 
otherwise?
 

12. 	 FY 1982 Appropriation Act 

Sec. 521. :f assistance 
is for the product:.n of 
any commodity for- export, 
is the commodity likely 
to be in surplus on world 
markets at the time the 
resulting productive 
capacity becomes 
operative, and is such 
assistance likely to 
cause substantial injury 
to U.S. producers of the 
same, similar or 
competing commodity? 

13. 	 FAA 118(c' and fd).
 
Does the project comply 

with the environmntal
 
procedures set fo th in
 
AID Regulation 16? Does
 

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.
 

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

Not applicable.
14. 	 FAA 121(d). If a Sahel 

project, has a determina
tion been made that the
 
host government has an
 
adequate system for
 
accounting for and
 
controlling receipt and
 
expenditure of project
 
funds (dollars or local
 
currency generated
 
therefrom)?
 

B. 	FUNDING CRITERIA FOR PROJECT
 

1'. 	 Development Assistance
 
Proect Criter ia
 

a. 	 F!A Sec. 102(b-, 111; 'a) The Project will assist small farmers
through the development of a techno113, 	281(a). Extent to 

(a) 	 logy transfer system capable of
 which activity will 

disseminating appropriate agricultural
effectively involve the 

technology on a sustained basis.
 poor 	in development, by 

Small 	 farmer participation will be 

extending access to 
secured through the establishment of
 economy at local level, 

local 	and regional technology transfer 

increasing labor-inten-
inceasinguction-indte-	 coumittees comprised of private sec
use o pro tiante 	 tor beneficiar! farmers as well as 

public sector technical specialists.use of appropriate 
farmer participation will alsotechnology, spreading 	 Small 

from through 	 appl-'iinvestment ou 	 be secured research 
towns and 	 of small farmer problemrs and throughcities to small 

rural areas, and insuring field demcnstrations, :ield days and 
wide participation of the training activities. 
poor in the benefits of b) Assistance sill be channeled through 

development on a sus- small farmers or.;anizations such as 
and credittained basis, ising the 	 agricultural cooperatives 

wheneverappropriate U.S. insti-	 and savings unions 

tutions; (b) help develop appropriate. 
organizatioitbcooperatives, especially c) 	 Other private !ielf-heip 

as clubs receiveby technical assistance, 	 such 4-H will also 
technical assistance and support.to assist rural and urban 

poor to help themselves d) Regional cooperation will be 

toward better life, and encouraged through visits to resear h 
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and educational facilities, and
otherwise encourage 

by sharing research results with
democratic private and 

other countries in the area.
local governmental 


institutions; (c) support
 
the self-help efforts cf
 
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, 103A, Yes.
 
104, 105, 106. Does the
 

project fit the criteria
 
for the type of funds
 
(functional accoUnt)
 
being used?
 

Yes. The Project is specifically
C. FAA Sec. 107. Is 
emphacis on u,e of-appro-1 designed to disseminate appropriate 

priate technclecy technologies to small farmers. 

(relatively smaUler, 
cost-svin, la:bor-usina 
techn)logles that are 
generally mont appro
priatfor the small 
farrn, small businesses, 
and z:Ul incones of the 
poor ) ? 

d. F.A ec. 120(c t . Will Yes. Panama's counterpart 
the recipient country contribution exceeds 25% of the 
provide at lc!et 25% of total coast of the Project. 
the crzt-s of the procram, 
project, or octivitiy 
with respect to which the 
aszistance : to be 
furnizhed (or is the
latter coct-r.hat ing 

requirement Le-ng waived 
for : "relativily least 
developed' couintry)? 
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e. FAA Sec. 110(b). 
Will grant capital No. 
assistance be disbursed 
for project over more 
than 3 years? 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 capital project 
as "the construction, 
expansion, equipping or 
alteration of a physical 
facility or facilities 
financed by AID dollar 
assistance of not less 
than $100,000, including 
related advisory, 
managerial and training 
servicers, and not under

.taken a_., part of a-- . 
project of a prcdo
inantly technical 
assistance character.'
 

f. FAA Sec. 112(b). Does Yes. 
the activ.ty givv 
reaon:tl~e nromife of 
cont:ibutinq to the 
develop,::,, nt of economic 
resources, or to the 
incrcase cf productive 
capacit.':z and 2f-zus
taining economic growth?
 

g. FAA C. 2 P a ( b The Prolvct hai htt d!i:xjig'td in 
Describe :. : .c) which clos+e cllaoratiw, with I.atxanian 
prog.ram recoc~r,1Ze- the public . 1,prP.'tv I, i.t ituti 1,ntl at 

partict.:ar n c: , Iuc..l n.1itin.a! l'., tht- .1ti l,.'.v .and 

dnir.:., ,irnc c -;- .cit ies 1ttvMp: to thed 
of the. p,p-op 2!: '.ttOe POfl't:,,1na im4:i,'.11 f.1 rri. 
Count r" ; ut:: the 
country':: int',ctua2 
reourc,.:: to enCo,: 0ge 

http:4:i,'.11
http:activ.ty
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institutional development; Tt provides training and assistance 
and supports civil o strengthen institutions and 
education and training in human resources in the public and 

skills required for private sectors. 

effective participation" in 
governmental processes 
esential to self-government. 

2. 	Development Assistance Project
 
Criteria (Loans Only)
 

a. 	FAA Sec. 122(b).
 
Information and conclusion USAID review has concluded that the
 
on capacity of the country GOP has thL capacity to repay the loan.
 

to repay the loan, at a
 
reasonable rate of interest.
 

b 	 FAA Sec. 620(d). If Assistance provided under the
 
assistance is for any Project is not tr any productive 
productive enterprise which enterprise which will compete with 
will compe.e with U.S. U.S. en -rprisrs. 
enterprises, is there an
 
agreement 	 by the recipierit 
country to prevent export
 
to the U.S. of more tnan
 
20% of the enterprise's
 
annual production during
 
the life of the loan?
 

c. 	 ISDCA of 1981, Sec. 724
(c) 	 anc (d). li .or Not applicable.
 
Nica:iciua, does the loan
 
agreemert require that the
 
tunds be used to the
 
maximu. extent possible for
 
the private sector? Does
 
the 	project provide for
 
monitcr.ng under FAA Sec. 
624(g)? 

3. 	 Ecoromic_urnort Fund
 
Project Cr:.Ecria
 

a. 	 FAA S:c. 531(a). Will Not applicable.
 
t Tis a-,i ztanci. promote
 
economic or political
 

http:monitcr.ng
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stability? To the extent 
possible, does it reflect 
the policy directions of 
FAA Section 102? 

b. FAA Sec. 531(c). Will Not applicable. 
assistance under this 
chapter be used for 
military, or paramilitary 
activities? 

C. FAA Sec. 534. Will ESP 
funds be used to finance 

Not applicable. 

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

d. FAA Sec. 609. If 
commodities are to be 

* Not applicable. 

granted so that sale 
proceeds will accrue to 
the recipient country, 
have Special Account 
(counterpart) 
arrangements been made? 
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5C(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
 

Are there 	 Yes.
I. 	FAA Sec. 602. 

arrangements to permit
 
U.S. small business to
 
participate equitably in
 
the furnishing of
 
commodities and services
 
financed?
 

2. 	FAA Sec. 604(a). Ki-Il all Yes.
 
procurement :e from the
 
U.S. except as otherwise
 
determined by the
 
President cr under
 
delegation from him?
 

3. 	FAA Sec. 604(d). If the Panama does not discriminate
 
cooperating country against U.S. marine insurance
 
discriminates against companies.
 
marine insurance
 
companies authorized to
 
do business in the U.S.,
 
will commodities be
 

insured in the United
 
States against marine
 
risk with such a company?
 

4. 	FAA Sec. 604(e): ISVCA of
 
().Not applicabl.
 

otl~zore procurement of
 
agricultural commodity or
 
product is to be
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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.) 

5. FAA Sec. 604(g). 
construction or 

Will Not applicable. 

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? 

6. FAA Sec. 603. Is the 
shipping excluded from 
compliance with 
requirement in section 
901(b) of the Merchnant 
hlarine Act of 1936, as 
amended, that at least 50 
per centum of the gross 
tonnage of commodities 
(computed separately for 
dry bulk carriers, dry 
cargo liners, and 
tankers) fininced shall 
be transported on 
privately owned U.S. flag 
commercial vessels to the 

Not applicable. 

extent that such vessels 
are available at fair and 
reasonable rates? 

7. FAA Sec. 621. If 
technxcal-a.;atance is 
financed, will zuch 
assistance be furnished 

Yes. 

by private entcrprise on 
a contract basis to the 
fullest extent 
practicable? If the 
facilities of other 
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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.
 

Yes.
Government is a party to 

a contract for
 
procurement, does the
 
contract cont~:*L "
provision *.uthorizing
 
termination of such
 
contract for the
 
convenience of the United
 
States?
 

B. 	Construction
 

1. 	FAA Sec. 601(d). If Not applicable.
 
capital (e.g.,
 
construction) project,
 
will U.S. engineering and
 
profeszional Lervices to
 
be used?
 

2. 	FAA Sec. 6'2(c). If
 
contrracto ior Yes.
 
construction are to be
 
financed, will they be
 
let oi a competitive
 
basis to maximum e::tent
 
practicable?
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3. 	FAA Sec. 620(k). If for
 
construction of Not applicable.
 
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 CP)?
 

C. 	Other Restrictions
 

1. 	FAA Sec. 122(b). If
 
development loan, is
 
interest rate at least 2%
 
per annum during grace
 
period and at least 3%
 
per annum thereafter?
 

2. 	FAA SEc. 301(d). If fund Not applicable.
 
is established solely by
 
U.S. contributions and
 
administed by an
 
internatioal
 
organization, does----

Comptroller General have
 
audit rights?
 

3. 	 FAA Sec. 620(h). Do
 
arrangements exist to Yes.
 
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?
 

4. 	Will arrangements preclude
 
use of financing:
 

a. FAA Sec. 104(f); FY Yes. 
1982 ADproriation Act 
Sec. 525: (1) To pay for 
performance of abortions 
as a method of family
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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 financial
 
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. FAA Sec. 620(c). To 
compecnste owners for 
expropriated nationalized 
property? 

C. FAA Sec. _C60.--o-
provi6c. training or
 
advice or provide any 
financial support for 
police, prisons, or other 
law enfc.rcement forces, 
except for narcotics 
prog r a, s? 

d. FAA qvc. 662. For 
CIA acvt'.rites? 

e. FA7, ,'c .- 625 ( ) . For 
pur htT , za!e, long-term 
lease, #::change or 
guaranty of the ale of 
motor vehicles
 
manufactured outside 
U.S., ur.I' Z wa.v". r is 
obtain,,: 

f. LL'IL AD r-,,oria',ion 
Act, Sc. A . TO p 
penslor~oarInuities, 
retirement pay, or
 

Yes.
 

Yes. 

Yes.
 

YeU. 

Yes. 



Annex I.C
 

Page 22 of 22
 

-6

adjusted service
 
compensation for military
 
personnel?
 

g. FY 2982 Appropriation
 
Act, Sec. 505. TO pay Yes.
 
U.N. assessments,
 
arrearaces or dues?
 

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

i. FY 2962 Appropriation
 
Act, Sec. 1.0. To Yes.
 
finance tne export of
 
nuclear equipment, fuel, 
or technoocv or to train 
foreign nationals in 
nuclear fields? 

j. FY 1962 Appropriation 
Act, Sec. 5!!. WIl No. 
asslstance ne provided 
for the purponi of aiding 
the effort: of the 
government of such 
country to repre,.s the 
legitimate rights of the 
populat:on of such 
country contrary to the 
Univer.rI ID,.claration of 
Human )ichts? 

k. 	FY 8. Atprc iation 
A~t[515 ,," DeYes.Act, Soc . c2.IS '4"' t)e 

uDeCO Ior pu lc ty or
 
prop anuaz purpo:.es
 
within U.$. not
 
authorized by Congress?
 

http:purpo:.es
http:Univer.rI


--

----

----
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DRAFT~ PRWECT AWHflIRMTIOtN 

amof nntl Panama 
Name-of -Project:77 ---- --- giutra-Tcnlg Tase 

Num~ber-of Project: 	 525-0227 
Loan Numbers' 	 525-T-053 

1.Pursuant to Section 103 of the Foreign Assistance Act of 1961# as 
*amended, I hereby authorize the Agricultural Technology Transfer project
for 	Panama involving planned obligations of not to exceed Six Million 

- --

United States Dollars, ($6 'O00,00) in oan funds ("Loan") and One m~illion 
--- Five Hundred-Thousand United-States Dollars ($1,500,000) in grant funds 

over a seven year period from date of authorization, subject to- -	 -("Grant") 

the 	availability of funds in accordance with the AID OY/allotment process, 
--	 -currencyto 	help in financing foreign exchange and local costs for the 
project. 

2. The project ("Project") consists of support to the Governent of 
Panama ("GOP") to establish an operational, agricultural technology	 



----- transfer system in the Province of Chiriqui which will to provide
appropriate technical information and support to smill and medium producers. 

3. The Project Agreement, which may be negotiated and executed by the 
off icer to whom-such authority is delegated in accordance with AMD 

-regultions-and Delegations of Authority,, shall be subject to the-following 
esenia 	 suc ote-em n
trm admajor-cnitions, togther with 


Conditions as AID-may deem-appropriate.
 
Interest Rate and Terms of Peavwment 

The GCP shalI repa the Loan to AID in U.S. Dollars within 

-a. 

---
-

twenty (20) years from the date of first disbursmnt of the Loan,
including a grace periddof not to exceed-tn(10) years. GOP shall-The 

pay 	to AID in U.S. Dollars interest from the date of first disbursement of 
the 	Loan at the cate of (i) two percent (21) per annm during the first ten-

10) year-s# and (ii) three percent (31) per ainm thereafter, on-the 


outstanding disbursed balance of the Loan and on asny due and -unpaid 

- 

interest accrued thereon. 

b. 	 Source and origin of Goods and Services (Loan) 

Goods and services, except for ooea shipping, f inanced by AMD 
~ u nder thes Loan shall have their source-adorigin in-PanmA-or in countries 

incude inAMGeographic Code 941p except as AMD may otherwise agree in 
-

Ill++ 	 +i~ ++ # -"++ +',: +: ';" +'+ + 
+	 + % + : ' t+ ; +++ + +' +; :P+ 

fI++++++ 	 ;:+ ':+! .++ + 'i++ ,+++ i + " !+;+ J+;;> + + '+''++ 
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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 in 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 origin in Panali or in the
 
United States, except as AID may otherwise agree in writing. Ocean
 
shipping financed by AID under the Grant [ll financed only on flag
be 
vessels of the Unitcd States, except a; AID may otherwise agree in writing. 

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

Prior to any disbursement, or the issuan(-',, of coiinit~llnt 
documents under the Project Agr#,e(nt to tirx:<e any Project activity, the 
GOP shall, except as AID may otnerwise Igree In writing, furnish to AID, in 
form 	and substafCc satisfactory to AID:
 

(1) 	evidenct: that the Mirli:;try ot Ag;riculiture has apix)intcr% a 
senior executive -;tat eii2ii-r to monitor the coordiination 
of thl Projkect at the national level; 

(2) 	 evidence that a Proje t Coordinator a: , u Deputy 
Coordinator [or the ' :oj-ct hJv( i1pointed for the 
MIDA ke:jional Ottice in Daviu; 

(3) a lOg termt11 training plan which :;peciti es tnhj nubter of 
personn, i to be trained, the subject. ameas to be :tud led 
&nd U i dth ient.d po;it ions to Lx2 tile L1upon C()io-)le: ofn 
01 -;tU(1 hit;. 

(4) 	 an ayrt,iiw',t the Mini:,t y of .¢r cuitura 
DevelopImi nt ( 'MIiiA") alnK thle 1iWiLInVi1ii In;titutQ for 

'Applikd Aqr icu tural P:;.'ach ("IPi)IAP" ) which details 
II~lid" s rie:;px)nl.-.iiI1t 1,:.; dLndt Hi. r.':;oUrce2:; to lx! cuxinitted 
under toe, Project; 

(5) 	eV1~e,:2," tht.1 i[Itd' hAs ,i P1 it-,CL forIla:,. Contnator 
it.; L11ct)Vil1': t.*1t11', t i'toj,':t. 

0. C01 .9JIL 	 (t2.!:Dl r-in 'n (;I.C11'i; '_ )t. l:A: t0{:_:.''_L ( LA'Ifu !:.) 

'rior to anm dl:.t'fl'. , or thb- i ;:mK:, o.111n/ CEOIl10:r01t 

thi jA lllI n VctdOcXtiv.2ft.s; iimi hv r Ptoji ct, 'oiito-it to ,I(* 'roJect. i v I /ty 

%.xcept for 1(on;-telm tt -iII gJ , th :0,1ll, a-c;'pt rmu'jOP , , AID utLbrwien 
jetr In wrlitj, tltur nth to All), In tormi. ,;uLtLt:t :t1.actory to AID-1:Ar 
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(1)a fiancunte pla icdetails Loan,,Grant and GOP 
Lcoerr fune budgeted for al1 activities to be carried 

ou ovrtefrtyear ofthe Projectl 
(2). a~qarterly-woL -p2an-toibes dt~eachquarter-during_ ____ 

theirstyear of the_ Project-which details each-Project~ 
Acitvity to becarried out during such quarter and a budget 
which details the proposed AID fuLnds for eah suhactivity. 

f. Condition Precedent to Disbursement for the Logistics Support 
Coio6nt: (Loan) 

Prior to any disbursement or the issuance of any commitmnent 
documents under the Loan to financeany Project logistic support 

acii iesxet for technical assistance for the MIDA Region 1 Off ice of
 
Admnisraton ndexcept for theprocurement of such vehicles as
 

USAID/Panama may aprove, the GOP shall# except as AID may otherwise agree
 
in writing, furnish to AMD, in form and substance satisfactory to AID& 

(1) evidence that an adequate logistics control and mmnagement 
system to support the local field agencies has been 
established p 

(2) evidence that the necessary personnel for the field offices 
been reassigneds recruited and placed at such offices,#- - - - -have 

and t~At such peusonne-l ha-ve completed pro-program and 
initial technical trainingudrtePoet 

Recurring Conditions Precedent to Disbursment-g. 

+++ . .,+,+ ,,+++++++LI++ ++ + . + ++++ ++++++++++ +++++++Prior to -any disburnement, or the issuanc of any commitmnt++i+ ,,1I :++ ,+ +--

docmetsunder the Projeqt Agreamt to finance -any Project activity, each 
tOiA +?+++++++.I4++++Pcoject year after the first Project year, except for long-term training, 

theGOPshall, except as AID may otheie agree in writingl furnish to AID 
infmand substance satitsfactory to AID: 

i++;+ ++l+ -+ -. K , Ii(+ i +mI+++ +++++++i+++s++ - I ! - ++ l to + 4 t:L o , +/+ 
++'++ ++++ ++ +I ' I +++++ +++ + ++ + ++&'++++++++++++++++++ + +m+ ++ +++ +++m+++++++++++++++++ ++++++++++++++++++++++++++++++IL + ++ ++ S+ L 1 + +++ ++++++++ +++++++++ +++ '<+ +J ++++ + + +++++ ++++j+ ++++(1) a financial plan which details Loan, Grant and GMP' ' .I: !' L+++ 11 L. IL+.+I+++++++++++ +!++i(:!!-i:+!? +iii+++;!! + ++! ++II 11 +++r++++II+Acouterpart funds budgted for all activities to be carried 

out -over such Project yearl 

(2) a quarterly work plan to be subimitted each quarter during
such year which details each Project activity to be carried 
out in such quarter and a but which details the propoues

funds for each such activity,- -AID 

(3) evidence that it will provid, budgetary sprt of no less 
the twvln of $60#000 to cover the arpenses of 

-fuel for eih.4les peocured under the Project. 
--- -than~ 
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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 than tile equivalent of Six Million Three Hundred 
Forty Thousand United States Dollars ($6,340,000) for
 
Project activities and to provide buqJetary support for
 
on-going activities after tile life or tile Project; 

(2) 	 make reasonable efforts to retain 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 ana nitionality rcquirements are hereby waived to allow 
procuremnt of up to 9b motorcycles, whr ;e source, origin and nationality 
may be in iny country included in AID Geoxjrapnic Code 935. In doing so, I 
heret y certi y miat exclusion ot procure nt from Free World countries 
other tian Luina and countries included in Code 941 would seriously iqpede 
attairuinent ot U.S. foreign policy objtctives and objectives or tile Foreign 
assistance prjran. 

Assistant AMnistrator 
Bureau for Latin Ame-rica 

and the Car iU-can 

uate 



1~UN 	 1 19IEZ 

'i CN .S. D.r 	 AT ION 

____Internaciona l-PananmTIKF 

Estimudo Sr. GC!uez:-

v1 A travds do la presente quereros hace2r ilegar a usted, de manera foriml, 
los acuerdos estztblecidos en rc:uni6n colebrada el dla 11 del presente, 

- con la participacie-n de 3Pkbas Instituciones: 

1. Ml MIDA reitera -u intcr~s an continuar on la ceaixcraci~n del Pro
-' 

-

yccto doe Trannferencia 62 Tclcxqia, ham3t4 ssu culmirmaci6n on una 
do priftim.-solicitud 

2. 	 So defiwy cow prioritzirio, eI inicio (!e lI ejoecuci~n del proyocto 
en la Provincia 6 (IiiQ~riqui, cxir ltrca piloto. 

3. 	 Do ser snati!3factorio lo-_ rc_,ultadci ctic o i;tnf en (,,;ti provincia, 
elMIDA lxxl.' adcputair e!*;te cj.%a~!~ra el rc:;tx 6-4l silva

gardtarx2o la idioxincracia 62 cicli umi (:.c liis Pmrvincias;.-

4. 	 El rr~tcxko de tram:;ft rcncia a -;,-r util izxao en l a e jecuci~in dol pro
yecto, .;orl Oefirnido Ftur oi VIDA cvn lx x-;(-;orfa t- 1la AID, en la 
fane ck! forilaci6n. 

1 wi 1;- L-1 
GYjtl lfAn- ni t~b i~: por el Mijii:-,tvrj ill JjljjiC~lCi6nj 

5. 	 Los, trunitc!-,vr fc'nmul iz.ci~n dt! ;oiciwm,, real i;.arin 

C=5_95e 'U)O R EC EI V ED 

Vicziiini.-;trr( JUNi I 

c.c. Sr. Mini.,lrt I 1111DUCCION ERf I VOt~l!('. 11 ;NM A 
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Initial Environmental Examination (IEE) 

Project Lccation 


Project Title 

Funding 


Duration 

IEE Prcoared by 

FnviroamLntal Action fL-crmmended 

Action 


Concurrenceb 

: Pananma, C. A.
 

: Agricultural Technology Transfer 

: LOP Total : $12,500,000 
LOP (AID) : $ 7,400,000 

a FY 82 (AID) : $ 2,200,000 

t Four Years (1982-1986) 

: Frank Zadrocja, Rcgional Environmental 
Managur.ent Spc-ialist (I114S) ROCAP 

: Negative Determinti a,<;.id upon 
condititions; outlirnd under 
recarmer.daticns, S'tJction 1.B, 1-3. 

t 1. Copy to Rolhrt Otto, [UC/DR, 
Chief Envircroe:ntal Officer 

2. Copy to IU2t)2A, ThIS File 

March 26, 1982 
Date 

Director 
USAID/Panama 



Annex I.F 
Page 2 of 4 

I. Examination of the Nature, Scope and Magnitude of Environmental 

Impact/Effects 

A. Project Description 

The basic goal of the project is to increase Panama's agricultural
production and raise inccrnes 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 promote activities whereby MIDA will e:stablish 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 elaments: 

1) organizational development, strengthening and restructuring; 
2) human resource development;
 
3) infrastructure expansion and renewal; and
 
4) equipment and materials procurement.
 

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

B. 	 Identificaticn and Evaluation of Imoacts uson the Human Environment 
and Physical/Biological Systems 

Of the proposed project elements, the infrastructure expansion and 
renewal (GOP $2.0 million) and the eqcipment 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. InfrastructureExan-ion and Rjenewal
 

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

a) The dec-ision 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 develorped in areas 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 prcmote 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 most responsible
for natural resources and environmental concerns, should 
develop an environmental assessnent/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. Some 
current GOP 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 tobe 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 Enviromental Protection and Natural 
Resources_ Management 

concerrns the 
The 

need 
most important environmental issue 
for the development of a permanent 

raised by this PID 
and sound nationalextension capability in the area of environmental protection and natural resources management. It is necessary that, as part of the institutionbuilding and hu-man resource development elements, extensionists be trained and a central capability be developed in the following areas (inaddition 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 Recormendations
 

It is recarmended 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 

Item Unit 
National 
production 

Chiriqui 
production 

Percent 
Chiriqui 

Crops 

Potato 
Celery 
Beets 
Carrots 
Head lettuce 
Cabbage 
Kidney Beans 
Tobacco 
Coffee 
Onion 
Salad tomato 
Rice 
Sorghum 
Beans 
Cowpea 
Corn 
Sugarcane 
Bell pepper 
Watermelon 
Cucumber 

cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
cwt 
mt 
cwt 
ea 
cwt 

260,500 
5,900 
3,100 

22,300 
40,400 
31,100 
11,208 
30,800 
134,500 
74,000 
072,500 

3,539,000 
522,861 
81,900 
81,900 

1,395,900 
2,631,130 

21,700 
376,600 
12,600 

260,500 
5,900 
3,100 

22,300 
40,200 
30,600 
10,087 
24,178 
74,900 
39,000 

346,300 
1,624,600 
211,760 
31,200 
26,000 

205,200 
28,890 
1,300 
1,900 

200 

100.0 
100.0 
100.0 
100.0 
99.6 
98.5 
90.0 
78.5 
55.7 
53.0 
51.5 
45.9 
40.5 
38.1 
31.8 
14.7 
12.5 
6.0 
3.9 
1.6 

Livestock products 

Milk 
Beef 

liter 
mt 

74,619,216 
47,746 

24,997,400 
10,711 

33.5 
22.4 

Source: MIDA and Comptroller General of Panama. 



PRESTAMOS FORMALIZADOS POR PROVINCIA Y RUBRO 
Julio 1980 - Julio 1981 

R U B R 0 Bocas del 1 Los 
Toro CoclA Col6n Chiriguf Dari~n Herrera Santos Panami Veraguas Total 

Arroz 
mafz 
Sorgo 
Frijol 
Poroto 
Torate Industrial 
Hortaliza 
Ceholla 
Papa 
Fr.n 
M:*lokles de Exp. 
Olcaginosa 
Cacao 
Cala 
Caf4 
Otros Cultivos 

128,850 
21,042 

265,463 

2,500 
64,488 

3,431,155 
52,168 

239,260 
792 

299,259 
21,610 

289,961 

5,000 

31,582 
39,600 

178,914 
97,575 

5,870 

1,217 

21,054 

18,552 

53,760 
9,257 

6,561,280 
152,914 
448,631 
16,497 

222,672 
18,600 

218,356 
205,437 

1,209,556 

336,269 

59,195 
2,688,506 

200,440 

6,772 
214,758 

31,412 

198,926 
285,385 
723,309 

179,216 
69,755 
218,268 

96,741 
17,036 

29,125 
11,532 

480,092 

887,911 
1,569,456 

527,726 
1,000 

1,293,546 
36,935 
12.281 

1,000 

42,483 
167,449 

1,172,732 
262,401 
55,870 
3,342 

6,730 
115,398 

3,280 

68,622 

14,660 

19,053 
1,557,215 

1,134,367 
45,606 
18,946 

8,735 
2,184 
3,381 

10,123 

102,300 
77,289 

13,521,993 
2,609,600 
2,013,742 

21,631 
223,889 

1,806,080 
485,292 
732,608 

1,209,556 
517,755 
17,036 
46,242 

323,615 
88,320 

3,099,048 
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 Va-uno-Carne 
Garado Vacuno-Leche 
Ganado Porcino 
Avfcola 
Apicola 
Otras Crfas 

515,313 
5,000 
8,500 

69,775 

1,251,542 
41,500 

119,901 
44,685 
50,260 

701,202 

23,750 
9,818 

3,507,339 
352,652 
147,134 
58,708 

102,657 
39,200 

58,735 535,217 
83,458 

337,334 
148,070 

1,000 

2,828,304 
295,534 
415,898 
38,762 
1,000 
2,500 

1,735,114 
68,920 

335,499 
56,387 
123,534 
33,128 

3,354,210 
113,461 
403,703 
247,973 
30,608 

14,486,976 
960,525 

1,796,719 
674,178 
308,059 
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 
Comcrcializaci6n 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,OOG 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-adistica. 

o x

o~ 
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HISTORIA DEL SEWICIO DE EXTENSION AGRICOLA EN PANAM 

El Servicio de Extensi6n Agricola ha atravesado por diversas etapas en
 

funci6n del nivel de desarrollo progresivo de las instituciones ael Sector
 

P6blico Agropecuar io.
 

Analizando las decadas desde 1940 )asta 1981, podemos indicar las
 

acciones de mayor importancia.
 

I. D6cada del 40: 

Los servicios de asistencia tecnica para el sector rural,
 

brindados por el Gobierno, se inician con las oficinas de Fomento 

Agricola institucionalizada en la decada del 40, con el prop
6 sito 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 traves de las demostraciones de m~todos y 

resultados de pr~cticas o t6cnicas nuevas, dar consejos t6cnicos y 

visitar las fincas de los productores.
 

Durante esta d~cada la investigaci6 n agropecuaria no se habia
 

institucionalizado y se practicaba bajo el interns personal de los
 

funcionarios en el Instituto Nacional de Agricultura (INA), centro
 
educativo formal, fundado al inicio de la decada.
 

El cr&dito se ofrecia a los pequefios y medianos productores, a 

trav6s del Banco Agropecuario e Industrial, pero no estaba vinculado
 

con la asistencia t6cnica del fomento, ni con el otorgamiento del
 
patrimonio familiar. 

Durante esta decada la Repdblica de Panama y los Estaaos Unidos 

firman acuerdos relacionados con:
 

-El control de enfermedades pecuarias
 

-y asistencia tecnica en Agricultura
 

para los cuales los Estados Unidos envia tecnicos especializados con el 

prop6sito de ayudar a aumentar la proaucci6n de alimentos. 
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II. 	 Decada del 50 hasta 1970: 

Durante los primeros ahos de la decada del 50, los servicios 
pUblicos 	del Sector Agropecuario atendian:
 

- Mecanizaci6n agricola
 

- Titulaci6n de tierras 

- Cr6ditos 

- Demostraciones de nuevas tecnicas e insumo 

No se 	realiza extensi6n o transferencia de tecnologia.
 

El 26 de noviembre de 1952, mediante Ley 43, se establece la norma 
juridica que reglament6 el servicio que el Gobierno brind6 a la 
agricultura, atendiendo: 

- Reforma Agraria
 

- Crdito al agricultor y ganadero 

- Mercadeo de la producci6n
 

- investigaci 6 n Agricola 

- Divulgaci6n Agricola o extensi6n. 

Surge 	en esta 6poca la Extensi6n o Transferencia de Tecnologia, 
con 	las siguientes caracteristicas: 

1. 	 Se reconoce como funci6n principal dentro del Ministerio. 

2. 	 Se perfecciona su organizaci6n a nivel nacional, regional y
 
local. Este 61imo lleg6 a contar con ins de 35 Agencias de 
Extensi6n en todas las Provincias y la Intendencia de San Blas. 

3. 	 Fuerte respaldo presupuestario.
 

4 -	 Sistematizaci6n del traoajo. 

a) 	 Selecci6n y capacitaci6n del personal. 

b) 	 Programaci6n (planes anuales y mensuales de trabajo). 
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c) 	 Supervisi6n Nacional y Regional del trabajo. 

d) 	 Ubicaci6n del trabajo con participaci6n ael productor.
 

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

Factores que limitan los logros dei Servicio de Extensi6n: 

1. 	 Atendia a un productor carente de recursos b6sicos como: tierra y
 
cr6dito. 

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

3. 	 Oper6 dentro de un modelo de desarrollo econ6nico que no di6 
prioriOad al sector agropecuario.
 

4. 	 No existi6 un plan de Desarrollo Sectorial que permitiera la
 
coordinaci6n inter-institucional (investigaci6n, cr6dito,
 
extensi6n, comercializaci6n, etc.) y su necesaria sincronizaci6n
 
de politicas para el logro de objetivos comunes.
 

III. 	D6cada 1970 hasta 1981: 

Durante los primeros anos de la decada del 70, conviven
 
paralelamente el Servicio de Extensi6n Agricola utilizado por el 
Ministerio de Agricultura y Ganaderia, y el impulsado por la Comisi6n 
de Reforma Agraria (C.R.A.). En dichos anos la extensi6n empieza a ser 
sistemticamente cuestionada, ya que la pr~ctica 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 do Fomento Econ6rmico (I.F.E.).
 

El MAG realizaba asistencia t~cnica a travs de extensi6n agricola
 
y atendi6 fundamentalmente a pequenos, medianos y grandes productores,
 
incidia on algunos aspectos de mercadeo y cr6dito agricola.
 

La Comisi6n de Reforma Agraria (C.R.A.), adem's de los aspectos de 
tierra, concentr6 sus esfuerzos en los campesinos precaristas 
organizados en empresa de autogesti6n productiva e incursionaba en el 
cr6dito a trav6s del Convenio IFE-CRA. 
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El Instituto de Fomento Econ6mico (IFE), pot su parte, tenia a su
 
cargo el cr6dito agricola, daba asistencia t 6 cnica y realizaba adems 
labores de mercadeo. 

Como vemos, existfa en algunos casos la dualidad de funciones y no 
existia unaninidad 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 creaci6n del Ministerio de 
Lesarrollo Agropecuario mediante Ley 12 del 25 de enero de 1973. 

Durante este periodo se fortalece significativamente el mecanismo 
institucional p6blico que sirve al sector agropecuario; se incrementan
 
los recursos para promover el desarrollo del sector; se realizan
 
cambios estructurales significativos en relaci6n a la tenencia de la 
tierra y a los modelos eippresariales para la producci6n.
 

Durante este periodo desaparece la funci6n de Extensi6n Agricola, 
reemplazada por acciones de Asistencia T6cnica, brindada exclusivamente 
por el Ministerio para las organizaciones campesinas (Asentamientos,

Juntas Agrarias de producci6n y mercadeo) beneficiarios ae la Reforma 
Agraria y comunicaci6n.
 

Frente a esta realidad el Ministerio de Desarrollo Agropecuario 
enfrenta ahora su inter6s a adoptar un sistema que integre a la 
generaci6n y transterencia en un proceso 6nico y que el mismo llegue al 
productor del agro. 
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EXTENSION METHODOLOGI ES
 

1. Panama Experiences.
 

Panamanian agriculture remains underdeveloped, with some or the lowest 
levels of technology and rarm practices in Central America. According to a 
1975 report or the Banco Interamericano ae Desarrollo,_I 75% of the area 
devott., tu jri-anent crops, and 22% of the land in semi-anual crops, was under 
low or traditional technology. With respect to the livestock sub-sector, 86%
 
of the beef cattle and 55% of the dairy cattle were raised on tarms using low
 
technology. Most of the lana under prevailing low technology is in the hands
 
of tne small and medium size farmers wno receive little or io tecnnical
 
assistance.
 

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

In Panama, as in 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
 
the Ministerio de Desarrollo Agropecuario (MIDA). MIDA, however, lacks the
 
organizational structure, operational strategy, and the methodology and
 
resources required tor an appropriate technology transfer program. Other 
factors which have impeded efforts to provide technical assistance to farme-rs 
are the lack ot an appropriate framework for generation ot science and
 
technology responsive to needs ot farmers, shortage ot skilled technical
 
personnel to take improved tectinology to large numbers of farners, and lack ot 
coordination among the technical, administrative, and o[xcrational units of the
 
public agricultural support agencies.
 

The strategy tor the transfer of technology used by mIDA has been the
 
creation of conodity production programs, which are administered as
 
semi-autonomous projects at the regional level. These prgramns are based on 
diversifying production through policies established at the national level 
without considering trieir imipact on farmers, and without providing the type of 
technical assistance needed by farmers to increase production ot spcct *c 
commodities. 

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

iV Informe sobre el Sector Agropecuario de Panama. Banco Interamericno de 
Desarrollo. Enero de 1982.
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failed to meet national objectives is that farmers were not taught new
 
technologies; rather, MIDA personnel became personally involved in the
 
administration or the "asentamientos" according to governmint directives.
 
Another shortcome of tie program was the lack of an adequate research base.
 

2. Experience in other Countries.
 

Whyte, in nis evaluation or research and extension systems throughout the
 
worlo, 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 World War II in
 
theAfrican and Asian colonies. A second type was developdJ after 1945 through

U.S. technical and finjncial assistance in Latin America and some Middle
 
,,astern and Asian natio.is. 

With tile passing of the colonial era, the U.S. model o agricultural

research and extension gained in popularity and intluence. The Point IV
 
program, ciesigned to bring technological ard [inancial assistance to
 
agriculture in developing nations, brougnt wits it the iLXiel 
 ot Amrican "lana 
grant" universities linKed to an extension service takirng tie results ot 
university-based research "out" to farmers. It the system worked as intended,

it brought tarifier's experience and problems "vack" to tne researchers at tle 
university or experiment station.
 

As Nhyte pointed out, one of tie factors underlying tile Lailure o the
 
U.S. model in otner areas was that agricultural developmint planners tucused 
mostly on one part ot the model, rather than transpianting in utevvloping
countries aLl comiqonents, particularly the university and experiiment station
based research programs, whicri are vital features of tihe U.S. model. Y_ 
However, the tailure ot tne agricultural extension systems to produce expected 
benefits cannot bA attributed to any single cause. Some ot the [actors 
involved are the tollowing: 

a) Limitation in re!'earch strategy 

Less developed countries seriously underestimated the irmportance of 
undertaking research in the areas where results are to L applied.
Planners initially assumred that research results ootained in the#. U.S. and 
other developed nations could lxe extrapolatw to tile developinj nation-;.
This assum)tion involved a gre.:at overestimation olthet r~n.erabi lity o 
agricultural knowledge and materials. The problem1. I not !-,111m)y that 
those countries are difterent [roin U.S., but that th-re- can il ,-nIormous 
variability o0 conditionLs o1 ,;oil, climrau ani watier evel withill :UnaI I 

Whyte, IParticipat 

Development. A State-ot the-Art Paper. Cornell University, may, I1.
 

2 William F. ,ir Approche-s to Agricu tura 1 -se'4arct adix 

3/ Whyte. up. Cit.
 

http:natio.is
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areas of a country. Therefore, general recopnendtions for a country or a 
region are rarely valid for all farmers and may lead some or many'of them 
to economic disaster. It is clear now that a model which consigns basic 
research to the industrialized countries and only application of that 
research knowledge to developiig countries, can make little contribution 
to-theawelfare -of ountriea.-There 4swithn-any--- -ithe-dev 
developing country an obvious need at least for adaptive research in 
which, for exawple, plant scientists test plant varieties and other inputs 
developed abroaa under varying conditions in their own countries. 

b) Limitations in extension strategy 

Commn deficiencies in knowledge and ability on the part of extension 
agents are found in most developing countries where collage education and 
even high school education has been confined largely to persons coming
from urban families. Persons of such backgroundszloved as extension, 
agents often had little or no actual farming experience, and, furthermore, 
their education had been largely a matter of book learning. Therefore, a 
young and unexperienoed extension agent often had to deal with a 
middle-aged experienced farmer, who was likely to discover rather quickly
that the *gent was without practical experience and might not know what he 
was talking about. The agent, lacking con idence in his own farming
ability, would be inclined to coopensate for his insecurity by ethasizing
the spriorAportance of book learning. Relationships built upon such a 
foundation could hardly lead to constructive outcomes. 

Even when the extension agent has been able to combine m practical
knowledge with formal learning, and has leaned to relate well to peasant
farmers, his effectivenss can be undermined by the scope of.work or 
tasksterritory and population he is exetdto cover. As reported by
Whyte:1, in Kenya, wher* monthly workloads of extension staff were 
analyzed in torm of set targets, attending al planned activities would 
require as much as 474t of an agents tim. In such situations, it 
becomes Ocaticral for the agents thmelvs to adopt strategies vis-a-vis 
farmers that protect their caers, giving precedence to reports over 
field work, or focusing field work on richer farmers that are more 
inclined to coprate and who have holdings of sufficient size to make use 
of the preferred sees and fertilizer, and thereby make the agent's
performance look better. 

The soeof an agent's responsibilities, ise*,# the number of activities 
and the raer of farmers assigned to him, often prevented him from 
undertaking the kind of follow-up on the results of his cocmw ations 
that would enable him to beLa more effeative cha ge agent, or they would 
keep him from dealing with new problems which malUamrs tace and are 
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not part of a conmercial 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
 
farmers often do not adopt new technologies and this knowledge should
 
increase his effectiveness. However, such an intensive relationship
 
cannot De aeveloped and maintained if the agent is responsible for a large

territory and a large number of farmers, & usually is the case. Hence, 
organizational strategies anm 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
 
other hand, extension agents are often inclined to think that research
 
people are out of touch with the practical realities of farming and simply

pursuing esoteric projects designed to enhance professional prestige.
 

Extension problems are often compoundeo by difficulties with agricultural
 
credit and marketing. As 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 the taiLure of 
repayment is higher among larger farmers, whose social position and 
political connections help them avoid penalties tor defaulting on their 
obligations.
 

The cost of credit for small farmers is also likely to be a major
problem. In order to protect low incoime farmers from the exhorbitant 
interest rates charged by money lenders, many go',errments have established 
special credit programs for srmall farmers. Iow er, even it such programs
provide money at lower nominal interest rates than private lenders, the ae 
facto rates my ,,till L. !so high as to discourage txorrow:rs. Or the cost,
in terms of t: mii, to obtain necessary c 2rtitlCates ad. signatures may tx 
substantial and detract from the value ot the loan. It 1s not juLst a 
question ot the availability or unavilablity o1 credit ot ,vten ot rotes 
ot interest s;o high that loans- Are riot attractive to [adtiur:;, but of th 
problems involved in gettirvg au nOr xiZcredit to farm r; in tiiiy, [or them 
to make an opP ±..,i u:;e o that credit. 

3. Sources ot Agr cultural Technolhgy. 

Prior to 197.), agricultural research w.xj carried out independently, with 
little or no coordination, by the research departmrents o 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 Fnd were not always relevant to problems of the
 
agricultural sector. Research results were not published on a regular 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 the 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 efforts on the generation and dissemination of
 
appropriate tecnnology for small and medium farmer. Also, with financial
 
assistance from AID and other institutions, IDIAP prepared in 1978 a
 
long-range plan Y for generating and disseminating appropriate technology.
 
This plan established more specific priorities in terms of the target group,
 
geographic areas and commodities. In addition to establishing a long-range
 
framewurk for agricultural researcn in Panama, it set forth IDIAP's plan of
 
action during the next five years, aescribed the production systems research
 
and other activities which would take place during that period, and detailed
 
the starr expansion, training and technical assistance needs required to
 
corplement the plan. 

In addition to IDIAP, the Faculty of Agronoimy, and MIDA, there are 
international research Institutions that may serve as a source ot information 
and/or training capabilities for a tecinology transfer system. These are: 

a) The Centro Agron( nico Tropical do Investigaci6n y Ensefianza (CATIE), 
represents a fundanmetal source of technical expertise and information. CATIE 
can proviue coiqponents for training, transfer and extrapolation of research
 
results.
 

b) The Instituto Inter-haericano de Ciencias Agrfcolas (IICA) has 
ope.rated a rejional office in Panama for some years and has a small number of 
technical, oxiprt:; wtiich work with Pana iinian agricultural agencies. Besides, 
1ICA has sonsortdi, togother witli RuAP, tLku Cntrat Ameorican Agricultural 
Re:Aarcn and Ini;or; ,it.l Sy ;ytm.:; Project: (PIADIC) wtiose main objective is to 
assi:t in tht- duvelopinnt oA a National Agriculturk i Information System. The 

5/ 	ArIcuLItural Pucitnol gy Devulopmont, (AID Project No.525-0180), Annex 
lI , Lxhibit A. 
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PIDIAC plans to 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/beef production in Panama. Financial assistance for research
 
and training is being provided.
 

d) The Tropical Agriculture Research Center (CIAT), the International 
Potato Center (CiP), 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 
modifications of the classical U.S. extension model. A discussion of the main
 
features, advantages and disadvantages of the most widely used models follows:
 

a) The Training and Visitation System (Sistema de Capacitaci6n y Visitas)
 

This system, developed by Benor and Harrison 6 for the World 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 from 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 e selected to serve as
 

6_/ 	 Benor, Daniel and Harrison, Q. James. Sistema de Capacitaci6n y Visitas. 
Banco Mundial. Mayo de 1977 
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the linkage (enlace) between the agent and the other farmers. The
 
extension agent will 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 witn other agricultural services, especially agricultural
 
credit, continuous training of extension personnel, and use of other
 
extension methods such as mass media communications, farmers 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 of
 
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
 
estanlished in Costa Rica, follows:
 

--	 Farming regions are delineated into ecologically homojenous 
micro-areas, each containing approximately 400 farmers. These are 
organized in 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 farms of 5 linkages or 
"enlaces", are established in each micro-area.
 

--	 The extension workers visit the "enlaces" on a bi-weekly basis. 
Those "enlaces" are expected to adopt the reconended 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 is left with the "enlace". One day is set aside every two
 
weeks for training, and another day is separated so to allow agents 
to return to the field to visit farnmrs that were missed on the 
scheduled visit. With this schemex,, one agent theoretically diffuses 
technology to 400 farmers. 

-- The extension agents receive intensive and continuous bi-weekly 
training on proDlems 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 features
 
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
 
farmers. 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
 
recomnended technology, establish demonstration plots, and serve as
 
contacts from which the transferred technology will outreach to 6
 
peripheral farmers. 
The rural deve±opment agents visit 3 coordinators,
 
plus one memoer 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 of 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 comittee composed
of subject matter specialists and from MIDA and IDIAP is responsible for 
training the rural development agents. Other specialists serve as
 
technical support for the field agents.
 

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

d) The MOREPRA Model (M6dulo Regional de Producci6n Agropecuaria). 

This model was designed by the Instituto Interamericano de Ciencias 
Agricolas (IICA) to be implemente- in the district of Oc6 in Herrera 
Province in Panama. The intent of the model is to transfer technology to 
small ana imliumn 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 themodel tarmns 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 tcted on the model farms. Model farms serve as demonstration plots
 
where satellite 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: (1) 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. n addition, other professionals from different MIDA 
directorates, and LLom 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 conmunications 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.
 

f) 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 models developed in Guatemala and Honduras are fully discussed by
Whyte 2/. All models have a cotan 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 the 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
 

2/ 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 
reconendations of Benuz 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 for 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 effectiveness of reconnended
 
practices.
 

d) Extension agents receive intensive and continuous training,
 
particularly in technical matters of inediate 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 C.sta 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. 

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

g) Unflexibility 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 farmers 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 Son 
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 reconended practices in the farmers' fields.
 

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

d) Delineatedi 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. 

g) 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 transfer 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 ijade 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 farmer 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 fiela personnel, ofuse 
demonstration plots, farmer groups meetings, field days and farmer tours, and 
mass media communication and education methods. Concepts such use ofas 
frequent 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 for the proposed
 
Chiriqui model. 

a) Area-Focused Model.
 

The proposed model is area-focused. Ecological characteristics have been 
used to divide the Chiriqui Province into four major ecological zones,

each of 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 senior 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 farmers 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 farmer 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 famner and with the help of the senior agent, will
 
prepare a simple farm development plan for each of the intensively
 
assisted farmers under his jurisdiction. This will serve as the basis for 
technological modifications, farmers' training, and for the proper
 
evaluation and follow-up in the application of the recomnended
 
technologies. written reconmendations 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 farmers 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 be 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 practice', and other matters essential to the
 
transfer 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. fie will be directly involved
 
and coordinate with IDIAP, the Faculty of Agronomy of the University of
 
Panama and other research institutions, in the undertaking of research,
 
validation of research, or demonstration of research results established
 
in his area ot 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 responsible for the proper

coordination of other agricultural programs and services provided to the
 
farmers for their benefit. The senior extension 2gent 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 staft of extension specialists. Subject matter specialists with 
expertise in fields such as plant protection, soils, irrigation, crop

production, animal husbandry, horticulture, farm equipnent and other 
fields of specialization will furnish technical support for the technology 
transfer program. These specialists will conduct training proqruns for 
senior and assistant extension agents, assist in the establislumnt of 
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 information for the major coinnodities and enterprises necessary
for the preparation of the field agents' work plan. The extension 
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specialists will be the link between technology sources and the field 
extension personnel. They will be in contact with research institutions, 
researchers, librariest nd will participate in on-farm research in their 
respective fields-of expertise. 

Extension speialists will also be responsible for bringing together all 
the technical information suitable for dissemination, and for translatin 
this to a langug tha feld agents and--farmers can undrtn.Te 
will prepare technical bulletins, leaflets, radio and TV programs and any
other appropriate educational material. A coimmnication and audio-visual 
unit will provide assistance to the specialists and the field agents in 
the preparation of these materials. 

An annual work plan mst be prepared for the technology transfer program.
The planning arl elaboration of this plan mAst start at the field level, 
i.e., a "bottom-uP" plan. 

The assistant technology transfer agent will prepare an annual worE plan
based on the qpial needs of farmers in his micro-area and the directives 
and inputs, received from the subject matter specialists, ana from 
officials at the regional and national level. Based on the annual plan of 
work, and anticipated farmer needs during the year, the assistant agent
will prepare a .monthly work plan, in which visits to farmers and other 
pertinent extension activities will be scheduled. The plan may be 
modified and updated on a monthly basis with the approval of the senior 
agent. 

The senior technology transfer agent will prepare his annual plan of work 
based on the work, plans of his aistants, the proper timing of his 
activities with of his mistants, and other related activities. 
The incorporation of all the work plans of the senior agents will serve as 
the bais for thework plan of thetotal progra. In this way a phM of 
work is developed that could be easily ipleunted and that will be mor 
responsive to the farmec needs. 

Sluple monthly and annual reports will be prepared of the work done. 
Based on the work plan, evaluations can be made of persoeu Iand of the 
work acccuplished. 

b) Linkage to on-going research. 

In order for the technology to be transferred and adope by farmers, a 
well coordinated system involving research and extension programs must 
exist. 

The proposed extension model and the existing research institutions IDIAP 
offers a great opportunity for a close coordination of those progrm#
maintaining IDIAPs research responsibility and the extension progr m its 
technology transfer resposibility. 

http:undrtn.Te
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At the national level a senior MIDA executive must represent the Minister
 
and provide leadership in the implementation of the AIT 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 anc/or through established national
 
conmittees, 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 oe 
done. Besides these lines of corilnunications, there are other research and 
extension activities that could well oe coordinated at tne local level: 

- On-farm research program. 

The field te-chnology transfer agents and the technology transfer 
specialists should participate in the on-going on-farm research 
ptogram of IDIAP. They could assist the researcher in the selection 
olC the farm and serve as linkage oetween the researcher and the 
farmer. They could also serve as technical support for the
 
researcher and use tnese farms tor demonstration purposes.
 

- Validation of research program. 

The technology transfer fiel personnel and specialists must
 
participate in tnis program with IDIAP's research people. As in the
 
research program, they could serve as technical support and use those
 
farms for demonstration purposes. 

- Demonstration plot!;. 

Once the research results are validated, research people could work 
togetJer with the technology transfer agents in the development of 
demonstration of research results fnr technologmy 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 transfer spec(ialists 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 specialist, he should be trained in extension
 
methodology.
 

- Other Research-Extension activities. 

Research people and extensiot, specialists should work together in the
 
development of field tested technological oackages. They can also
 
work together in the publication of research results for extension
 
educational purposes as well as other educational material.
 

c) Linkage to otner farm services.
 

Extension services appear to perform the essential extension function best 
when the services have been linked spontaneously or by design to research, 
farm supplies, credit ana marketing institutions in protitable production 
programs. For this purpose, close coordination with other farmer support 
institutions such as 13DA, iSA, ENASEM, and IMA is contemplated. The 
participation of extensionists at all levels, from the local to the 
national scene through existing or modified coordinating cornittees such 
as the Comit6 Agropecuario Nacional (CAN) and the Consejo Consultivo 
Agropecuatio (CCA) at the national level, and the Comit6 Agropecuario
 
Regional (CAR) at the regional level. At tne local level, a technical 



Annex II.B 
Exhibit 1 
Page 20 of 22 pages
 

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
 
committees, 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 be 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
 
Chiriqui 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 sinple, 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-famn experiments, to farmer 
pluL6, Lu rfdI[ rs and their interaction between each other and between the 
research and extension team is shown in figure 1. 
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Fig, I New Agricultural Technology Development and Transfer'Model.
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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 extensionist could use those
 
farms for demonstration purposes.
 

The technology developed at the farmer trials will be transferred to other
 
farmers by extension agents utilizing other dissemination methods 
including the establisiment 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
 
laboratories to search for an answer. In this way fet:dback 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/ATr 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 for transfer of 
agricultural technology. Expertise at the meeting included J. Roman, AID 
Extension Specialist; R. V~squez, AID Research/Extension Specialist; G. 
Pringle, AID Farm Management/Agricultural Economics Consultant; R. Castrell6n, 
Veterinarian and Regional Director, Chiriqui Province, Panama; G. Araya, 
Agronomist and Regional Extension Director, South Pacific Region, Costa Rica; 
R. Carranza, Regional Extension Veterinarian, Costa Rica; and G. Jim6nez,
 
Regional Extension Specialist, Costa Rica.
 

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

i. 	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 fixed 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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4. 	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); 

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

Extension personnel 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;
 

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

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

4. 	Farmer needs and wants were not fully understood;
 

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

6. 	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 u.nder the
 
belief that peripheral farmers would meet agents on the
 
leaders' farm;
 

7. 	Messages given to farmer-leaders were often of dubious
 
relevance, and did not coincide with tiela 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 some crops. Lack of
 

relevant messages during unneeded visits contributed to low
 

credibility of extension field workers;
 

11. Subject matter specialists worked only with field agents,
 

and were not available to farmers with problems beyond the
 

competence of the field agent. 

beingIn consideration of the above, the following changes are 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. 	Frequency of visitation by agents to farmer-leaders will be
 

determined by farmer needs;
 

3. 	 Agents and specialists will again work with 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;
 

include farmer tours, taking farmers5. 	 Extension methods will 
to visit examples ot successful cechnology in other areas;
 

level will attend6. 	 Extension specialists and Agronomists 
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 oe given on a weekly, bi-weekly or monthly
 

basis, dcpcnding on crops cycles and real needs.
 

The Technology Transfer team proposes a "Chiriqui" model which comprises the 

best ot the C&V as well as traditional extension !ethods. This system will 

include the following essential features: 

1. 	 At the field level, individual agents will be assigned to 

delineated 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 transferring 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,

conmodity-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 pro3ects 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.
 

cc: 	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. 

"Dominios de Recomendaci6n", or domains ot recornendation 
are first delineated. These are areas consisting of fairly 
similar soils, climate, topography and other conditions, and 
with fairly homogeneous farmers. 

Identification 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 practiceR, 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 Cais6n 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 



19 Annex II.B
Exhibit 2
Page 6 of 6 pages 

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 PROJECT 
HUMAN RESOURC-E DEVELOPMENT ACTIVITIES
 

Human Resources Development. 

In order to implement an effective technology transfer system in the 
Chiriqui Region, a staff of 160 professional and suo-professional personnel is
 
required. 
Tnis staff will consist of 109 assistant technology transfer
 
agents, with professional preparation at the bachillerato, tecnico or
 
vocational level; 
 27 senior agents with college degrees in agricultural

sciences (e.g. Ingeniero Agr6nomo), and 24 extension specialists with college

degrees (IneIniero Agr6nomo) and specialized training in suoject matter 
areas. Owing to KIDA'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
 
transfer technology to small and medium size farmers. 
Most M.IDA personnel

lack experience in extension methodology, and do not have expertise in
 
specific or subject matter areas.
 

In addition to training of personnel for the Chiriqui Region, a limited
 
number of personnel from the regions of Cocl4, 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 Agr6nomo) will be
 
selected from eacn region to pursue long-term training at the MS level. In
 
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 or
 
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 progran goals, adult education methods, 
philosophy of extension, group organization techniques, 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.
 

b) 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 oe sought if necessary.
 

c) 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
 
(including advanced degree) instruction in universities in the United
 
States and elsewhere.
 

During the first year of the pro3ect, short-term training of 3 to b 
months duration will be provided for 12 subject matter specialists

from the Chiriqui region, the Sub-Director ot the Chiriqui regional
office, and the Directors of the Chiriqui, Cocl6, Herrera, Los Santos 
and Veraguas regions. Tne regional administrators will L.( trained in 
extension education and in the management and supervision of 
extension programs. The 12 specialists will Ixe traii.ed in extension 
education, written extension coimunication, audio-visual extension 
com unication, extensio supervision (planning, prxgramming, 
evaluation), plant pathology, entomology, soil fertility, marketing

of agricultural commodities, horticulture (vegetables), horticulture
 
(coffee), agronomy (field crops), 
and forage and rangelands
 
management.
 

http:traii.ed
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Training at the M.S. level for the first year is contemplated for 8 
specialists or agents frqn Chiriqui and 8 professionals from the 
other 4 regions at a cost of $416,000. Four of the specialists from 
Chiriqui will be trained in extension commnunications (written, 
audio-visuals) extension supervision, and extension education 
(methodologies)l the other will be trained inextension education 
(methodology)# and in the maaemn and supervision of extension 

-- program -(planning, -programingl_ evaluation), 

During the second year of the project, special short-term courses will be 
given to 15 persons. Of these, 11 wil be specialists from Chiriqui and 4 will 
be the Sub-Directors of other regions. Administrators from the other regions
will be trained in extension education and supervision. Subject matter 
specialists will be trained infields such as beef and dairy cattle 
management, farm management, irrigation and drainage, soil conservatio and. 
management, farm mechanization, poultry production and management, nematology,
horticulture (fruits), farm structures, and integrated pest management. 

At the M.S. level 8 additional candidates from Chiriqui will be sent for 
training during the second year, and 16 from the previous year will continue 
studies at this level. The new candidates will be trained inagronoW (field
crops), horticulture (vegetables and coffee production and management), forage
and rangeland management, dairy and beef cattle production and management,
farm management, and irrigation and drainage. 

From the third to fifth year of the program short-term training will be 
given to 14 persons each year, all from the Chiriqui region. Persons selected 
will be trained in any of the specializations included in the first 2 years, 
plus natural resources conservation and management, or any other field of 
specialization for which a need indetected during the development of the 
project. 

F'our additional candidates from Chiriqui will enter the MI.S. program
during the third year, and together with 8 remaining from the previous year,
will form part of a group of 12 persons in this program. It is estimated that 
a master degree will require 2 years for coapletion. 

During the fourth year, four additional persons will. join the 1.8. 
program, and with the 4 who began studies the previous year, will make a total 
of 8 students receiving graduate training. Thene will, be trained in 
horticulture (fruits), natural resources managementl agricultural engineering 
(farm structures), and ent" logy (integrated pest aant) 

In the fifth year of the project# 4 students wll finish their Mt.S. 
programs* 
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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

Cocl6, Herrera, Los Santos and Veraguas, and the rest from Chiriqui. 

Table 2 shows the distribution by years of persons participating in the

M.S. program. Eight of tne persons trained will be from the regions of Cocl6,Herrera, Los Santos and Veraguas, and the rest from Chiriqui. A total of 32 
students will be trained to the M.S. level, the ma3ority being trained during
the first 2 years of the 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
 
snown in Table 4.
 

The aforementioned 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 for all field personnel, to be 
offered at opportune times during the year in accordance with rarer 
needs. 

c) 	 Continuous snort-term trainig for specialists ana selectc-a personnelto keep them anreast with evolving technology an(i programs. 

d) 	 Intensive acadomic training at the M.S. level to provide adequate
preparation [or suoject matter specialists. 

In order to develop this training program, a unit [or training or numan 
resource uevelopTent must be organized. This unit will be responsible for the
preparation of all training courses, selection of trainers, selction of
trainees, and other matters dealing with tne professional ilmprovenient ofproject personnJ:[. 'N'o outsiue consultants with ampale experience in training
and 	huuian resources develojaint will be hircei, for IW wek tours of duty, toassist in the program developnent ana teaching Lor the trainingas resources 
courses offered locally. Their noiuraria are included in t]le estlmated 
training budget. 



TABLE 1 

Short-term training (3-to-6 months) participants throughout 
of the extension program. 

the five-years 

Months 

1983 

3 6 

1984 

3 6 

1985 

3 6 

1986 

3 6 

1987 

3 6 

1988 

3 6 

1989 

3 6 

Region 

Chiriqui 

*Other 

Regions 

4 

4 

7 

-

4 

4 

7 

-

8 

-

4 

-

Number of participants 

5 2 5 

- - -

2 

-

5 

-

2 

-

5 2 

Sub-totals 8 7 8 7 8 4 5 2 5 2 5 2 5 2 

Total/year 15 15 11 7 

* Other regions included are Cocl4, Herrera, los Santos, and Veraguas. 

7 7 7 

P/m 24 42 24 42 24 24 15 12 15 12 15 12 15 12 

Total P/M: 288. 



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 _/ 16 	 16 16 
 16
 

Second 
 8 8 8 8 

Third 8 8 8 8
 

Total 16 	 16 24 24 16 16 8 8 	 03 
P/M 	 96 96 144 144 96 96 48 48
 

i 	 Of this group, 8 students will be from Chiriqui, and 8 from the regions of Cocl', Herrera, Los Santos,
and Veraguas. The following groups will be from Chiriqui. 
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TABLE 3
 

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

First year:
 

Extension education and methodology.
 
Extension comunication (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.
 

Second year: 

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 coimunication (written). 
Extension conmunication (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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TAaLE 5
 

DISTRIBUTION OF TECHNOLOGY 

Senior 

Sub-Area 	 Agents 

Alanje 3 


Progreso 3 


San Juan 3 


Gualaca 3 


Potrerillos 4 


Concepci6n 2 


San Andr6s 4 


Volc~n 3 


Boquete 2 


Rio Sereno 	 2 


TOTAL 	 27 


TRANSFER PERSONNEL BY 	 SUB-AREA 

Assistant Total
 
Agents 

13 16
 

13 16
 

10 13
 

10 13
 

15 19
 

8 10
 

14 18
 

12 15
 

8 10
 

6 	 8
 

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 farmers are intensively 
assisted in three periods of two-years each by an assistant technology 
traisfer agent, it was estimated that 109 assistant agents and 27 senior 
agents were needed to adequately assist the targeted farmer population. 

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

The number of senior tecnnology 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 
senior 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
 

DIbTRIOUTION OF SENIOR AND ASSISTANT TECHNOLAGY TRANSFER
 
AGEl S BY ECOLAcXICAL ZONES
 

Ecological Assistant technology Senior technology 
Zone transfer 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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I1ABE 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
 

Alan3e (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
 
Concepci6n 1,368 454 197 
 126 2,145
 
San Andres 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 
T 0 T A L (4) 10,458 5,234 2,834 2,087 20,613
 

(I) Alanje, 539 farms of less than 0.5 ha. were eliminateu from tl-e Davia
 
Precinct.
 

(2) 
San Juan, 443 farms of less than 0.5 ha. were eliminatea 132 from
 
Remedios, 170 
trom 	San F61ix, 86 from San Lorenzo y 55 from 'ole.
 

(3) 	Gualaca, 80 farms of less than 0.5 ha. were eliminated from the Precinct
 

of Chiriqui.
 

(4) 	A total of 1,U62 farms 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.
 

831 
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PROFILE OF AGRO-ECOLOGICAL AREAS OF CHIRIQUI PROVINCE 

Altitude (meters 

Ecological Area Climate Teamperature above sea level) TOpography 

Tropical Level to moderate 

EAl Savannah Over 240 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 Temperate 80 - 180 C Over 1,000 escarpments. 

TABLE 4 

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

Soil Capability Class 

Agro-Ecological Total Surface 
Area II III IV V 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 
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TABLE 5 

DISTRIBUTION OF FAMS IN CHIRIQUI PROVINCE, BY FAF4 
SIZE AND AGRO-ECOLOGICAL AREA 

Farm size (hectares) 

Ecological 
Agro-Area 

Less than 5 5 - 19 20 - 49 50 and over Tbtal Percent 
total 

of 

EAI 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 

EM 1,273 484 273 76 2,106 10.2 

T 0 T A L 11,434 4,833 2,589 1,778 20,634 

Percent of btal 55.4 23.4 12.6 8.6 100% 
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TABLE 6 

SURFACE AREA OF FA41 UNITS IN CHIRIQUI PROVINCE BY 
FAR 4 SIZE AND AGRO-ECOLOGICAL AREA 

Farm size (hectares) 

Ecological Less than 5 5 - 19 20 - 49 50 and over Total Percent of 
A ro-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 

T 0 T A L 16,213 49,514 82,129 324,144 472,000 

Percent of Total 3.4 10.5 17.4 68.7 100% 
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Table 7 

DISTRIBUTION OF (X)NTAT FAF4MS 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 

Concepci6n 273 363 158 101 895 

San Andr4s 933 391 218 160 1,702 

Voican 654 440 241 159 1,494 

Boquete 413 244 150 117 924 

Rio Sereno 180 192 163 131 665 

T 0 T A L 4,710 4,187 2,305 1,670 12,832 
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Selection of Target Farmer Groups
 

The farmer population of the Chiriqui Province were classified for 
technology transfer purposes 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 transfer purposes. The selected number of farms in each ecological 
zone is as follows: 6,791 farms in ecological zone E-l; 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-l, 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 of 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
 

* 	 For description of ecological zone, see section on descripticn of target 
areas. 
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Table 2 

DIS7RIBU1'ION OF TEX.INOLGY TRANSFER PERSONNEL 
BY LOCAL AGEWY AND AGRO-WEOLOICAL AREA 

NLunber of Persons 
Agro-Ecological Area Senior agents Assistant agents Total 

AE1 

Progreso 5 21 26 

Alanje 4 17 21 

Gualaca 3 12 15 

ban Juan 3 13 16 

Sub-total 15 63 78 

AS2 

Concepci6n 2 8 10 

San Andr6s 2 7 9 

Potrerillo 2 8 10 

Sub-total 6 23 29 

AE3 

Rio Sereno 2 8 10 

AE4 

Volcin 2 7 9 

Boquete 2 8 10 

Sub-total 4 15 19 

TUTAL 27 109 
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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 proauction recomendations. Of special importance
 
to this project is the value of a national soil testing program as a
 
technology transfer and education process. 

A soils analysis program and the accompanying reconmendations provides 
and excellent opportunity for contact between farmer and agronomist. The 
sampling process exposes the farmer to vaLiability of soils on the farm and 
to other more general agronomic problems. It also initiates and stimulates 
contact between the extensionist and the agricultural producer. The
 
analytical and recommendation process provides research and extension 
personnel a better knowledge ot 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 farmer'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
 
overemphasized as an agrotechnology transfer tool. These contacts 
stimuiate awareness in both the farmer and the extension specialist. Basic
 
soil chemical and physical properties as well as special agronomic proble.s
 
are inventoried and available tor review by researchers as and aid in
 
appropriately focusing research emphasis.
 

A soil analytical laboratory is operated by IDIAP in Divisa and the
 

facility currently processes 4,000 - 5,000 samples annually. An effort 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 ano MIDA personnel in soil fertility related 
disciplines. The primary goal of this training support would be to enhance 
the capacity of the national soils testing program to analyze soils and to 
extend recYrx-t ndations to producers. 

The emphasis in ;upx)rt and develop~nent of a national soils testing 
entity should clearly Ie in establishing an educational and technology 
transfer [T_,chanis:n. A strony scientific soils research program must 
underly this proces; as a basis for sound rUcorrlnet1ation intoriiution. The 
difficult task for MIDA/IDIAP pexr!rsonnel will be to design and implement an 
appropriate teChnolg1 y transfer program that although bas-ed on scientific 
information is urderstandable by the agricultural producer. This project 
seeks to reinforce tliese efforts through trainirg 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:
 

6a) Numero de fincas existentes seg n area ecol6gica por rango de finca. 
b) Rea de carretoras existentes en la provincia.
 
c) Distrinuci6n de sucursales del BDA y estaciones y campos
 

experimentales del IDIAP. 

La conjugaci6n de estos tres criterios determin6 el nu'nero y distribuci6n 
de las agencias expuestos en el Cuadro No. 1. 

Cuadro No.1
 

DIbSTRIBUCION DE POBLACION POR TAMARO DE FINCA Y SUB-AREA 

Tamaho de Finca (hectareas) 

Menos de 5 5 - 19 20 - 49 Ms de 49 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 1,28b 561 248 153 2,248 
Concepci6n 1,368 454 197 126 2,145 
San Andr6s 1,166 489 273 200 2,128 
Volc~n 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 

T 0 	T A L 10,458 5,234 2,834 2,07 2u,6i3 

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

(2) 	 San Juan, 443 [incas de menos de 0.5 ha. fueron eliminadas 132 ae
 
Remdios, 170 de San F61ix, 86 de San Lorenzo y 55 de Tole.
 

(3) Gualaca, 80 [incas de menos de 0.5 ha. fueron elijninadas ael
 
Correxjimiento do Chiriqui.
 

So asw _ que los recursos agricolas on las areas que anteceden son tan 
pobres que una [inca do mnos de 0.54 ha. no tiene capacidad para constituir 
una unidad ccon6mica. 
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NUMERO DE FINCAS POR AGENCIAS DEL MIDA, SEGUN CORREXGIMIENTO 

AGENCIA DE ALARJE 

Corregimiento No. 5-19Menos de 5 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 
Quer6valo 6 
 96 42 15
16 169
 
Santo Tomas 
 7 66 28 11 
 11 16 
Tijera ** 18 - -  -
Ba3gala 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 4
6 55
 
Boquer6n (cabecera) 11 217 110 
 55 29 411 
Pecregal (Boquer6n) 17 50 1397 24 184
 

TOIAL 1,999 393
865 277 3,534
 

* El nzmero corresponde al mapa de las Areas Ecol6gicas. 
** Informaci6n no disponible. 

Agencia de Gualaca
 

Corregimiento No. 5-19 M~s de 50
Menos de 5 20-19 Total
 

Gualaca (cabecera) 
 51 136 105 79 81 401
 
Hornitos 
 52 45 25 26
24 120
 
Paja de Sombrero 54 31 24
40 24 119
 
Cochea 36 159 63 31 20 273
 
Los Angeles 53 53 42 
 31 32 158

Bijagual 35 96 1838 13 165
Rinc6n 55 69 54 41
40 204

Chiriquf 37 192 76 37 24 329
 

'OAL 790 434 284 261 1,769
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Agencia de Volcan 

Corregimiento No. Menos de 5 5-19 20-19 Mas de 50 Total 

Paralso 16 25 13 
 7 4 49
 
Cordillera 13 23 10 9 
 5 47 
Volcan 33 658 428 230 141 1,457 
Cerro Punta 25 il 99 56 49 315
 

T=TAL 817 550 302 199 1,868
 

Agencia de Rio Sereno
 

Corregimiento No. Menos de 5 5-19 20-19 Ms de 50 Total
 

Rio Sereno 61 85 90 77 62 314 
Cafias Gordas * 63 - - - - -

Monte Lirio 64 88 93 80 65 )26 
Plaza Caiscn 65 52 55 47 37 191 

TOTAL 225 238 204 164 831
 

* Cafias Goraas: Intormaci6n no disponiDle. 

Agencia de Potrerillos
 

Corregimiento No. Menos de 5 5-19 20-19 M~s 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 


Boca del Monte 

San Lorenzo (cabecera) 

Boca Cnicha 

San Lorenzo 

San Juan 

Juay 

San F4lix 

San F4lix (cabecera) 

Remedios (cabecera) 

El Nancito 

To16 (cabecera) 
Lajas de Tole 

Quebrada de Piedra 


TOTAL 


Corregimiento 

Boquete (cabecera) 
Caldera 

Palmira 

TOTAL 

Corregimiento 


Divala 

Puerto Armuelles 

Limones 

Progreso 


TOTAL 


No. 


81 

78 

79 

87 

86 

74 

77 

67 

56 

58 

89 

96 

100 


No. 

19 

20 

21 


No. 


2 

8 

9 

10 


Agencia de San Juan
 

Menos Oe 5 5-19 


68 24 

56 20 

12 5 

89 31 

64 23 

41 7 


139 26 

224 42 

224 26 

40 5 


312 150 

67 32 

99 47 


1,435 438 


Agencia de boquete
 

Menos de 5 5-19 


362 242 

82 33 

72 30 


516 305 


Agencia de Progreso 

Menos de 5 5-19 


237 102 

1,017 483 


126 60 

538 255 


1,918 900 


20-19 


34 

27 

6 


44 

32 

8 


25 

43 

26 

5 


100 

20 

30 


400 


20-19 


151 

20 

17 


188 


20-19 


40 

185 

22 

98 


345 


M~s de 50 


42 

34 

7 


54 

39 

5 


20 

29 

28 

4 


50 

12 

18 


342 


M~s de 50 


114 

17 

15 


146 


Mas de 50 


37 

110 

14 

58 


219 


Total
 

168
 
137
 
30
 

218
 
158
 
61
 
210
 
338
 
304
 
54
 

612
 
131
 
194
 

2,615
 

Total 

869
 
152
 
134
 

1,155 

Total
 

416
 
1,795
 

222
 
949
 

3,382
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Agencia de Concepci6n 

Corregimiento No. Menos de 5 5-19 20-19 M~s de 50 Total 

Concepci6n 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 Domingo 31 125 41 18 12 196 
Bugaba 24 61 20 9 5 95 

TOTAL 1,368 454 197 126 2,145 

Agencia de San Andres 

Corregimiento No. Menos de 5 5-19 20-19 M~s de 50 Total 

San Andres 28 215 72 30 20 337 
G6mez 26 188 62 26 18 294 
Aserrio Grich6 23 623 207 89 58 977 
Breh6n 62 29 31 27 22 109 
Santa Cruz 66 il 117 101 82 411 

TOTAL 1,166 489 273 200 2,128 
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NEESIDADES DE RECURSOS HUMANOS EN RELACION AL PRWGRAMA DE 

Disciplina 


Ing. Agr6nomo 


Ing. Agr6nomo Zootecnia 


Ing. Agr6nomo Fitotecnia 


Bachiller Agropecuario 


T.M.U. 8ovino Tecnia 


Secretaria 


T/Manual 


TOTAL 


TRANSFERENCIA DE TECNOLOGIA
 

REGION No.i, CHIRIQUI
 

Disponibiliuad Reubicaci6n Solicitar
 
Total Actual en la al Proyecto Vacante/MIDA 

Requerido Regi6n de T. Tecno

11 16 8 3
 

8 1 1 7
 

4 "  4
 

56 39 39 17
 

34 20 20 14
 

6 2 4
 

8 1 
 7 

127 76 71 56
 

Total de Ing. Agr6nomos ............................... - 23
 

Total de T6cnicos M6dicos (T.M.U. + Bach. Agrop.) ... = 90
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DESCRIPCION GENERAL DE LA PROWINCIA 

Localizaci6n.
 

La provincia de Chiriqui esti localizada al suroeste de la Rep6blica de 

Panama; l imita al norte con la provincia de Bocas del Toro, al este con la 

provincia de Veraguas y al oeste con la Republica de Costa Rica.
 

Relieve.
 

En el relieve chiricano existen tiorras altas do origen volc nico y 

tierras bajas de origen sedentario. En las tierras altas, las formas 

dominantes de relieve est~n constituidas par una cadena montaosa formada par 

los siguientes cerros: Picacho (2,874 M), Santiago (2,826 M), Panda (2,468 

M), Chorcha (2,230 M), Horqueta (2,231 M). A este sistema inontanoso pertenece 

el Volcdn Bar6, punto m~s alto del pals, con 3,475 M, de donde se desciende 

par un suave plano inclinado con amplias gradas de ligeras ondulaciones hasta 

llegar a las llanuras costeras que se extienden a trav6s de los distritos de 

Bar6, Alanje, David, Gualaca, San F6lix, San Lorenzo y Remedios. 

Clima. 

Chiriqui goza de varios tipos de clima, a saber: 

Cliiru templado hc uo (CF de Kopon), el cual se encuentra en las tierras 
ubicadas a m5s de 1,000 M de altitud, y en donde se dan tenperaturas que 

oscilan entre 80 y 180 C. 

Cliiro templado rido (CL), el cual se aucarrolla en tierra; con altituaes 

coprendidas entrQ 800 y 1,000 metros. LaS telrporaturas van de 150 a 18o 
C. 

Clina tepilado lluvioso (NM) y clima tropical de Sabana:; (AW), dos tipos 

climiticos que se encuentran en tierras bajas con menos de 400 metros de 

altitud. Las teuiHxratura; .;on superiores a lo:.; 240 C. 

En la provincia, la; precipitaciones o:x;ilan entre 2,000 y 4,500 
milimtros al ailo; ,in mharqo, existen una seca blen definida que coiienza 
on el mes de enero y termina en inarzo. 

Suelo:;. 

Aprox imadai;inte el 55t de la .upA!rficie de las explotaclonos agropecuarias 
tiene suelo de origen sedentario, ;iendo el resto de origen volcanico. La 

clasificaci6n de los suelos sc(j 6 n su capacidad agrol6jica sc define en el tema 
siguiente.
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Definici6n de Areas Ecoi6gicas. 

Atendiendo a varianles agrometeorol6gicas que no pueden ser modificadas por
el hcmbre a corto plazo, como son el clima, altitud y pendiente, se han 
identificado cuatro areas ecol 6 gicamente hoinog6neas en la provincia de Cniriqui. 

En el Cuadro No.1 se identifican estas 6reas ecol6gicas.
 

CUADRO No. 1 

AREAS ECOLGICAS DE LA PROVINCIA DE CHIRIQUI 

Clina 	 Altitud Nunero de 
Area (metros) Pendiente Area Explotaciones 

EAI 	 Tropical de swabnas Menos de 400 De piano a suave 68.4t 72.2%
 
(Temp.sobre 240 C) (2a 20t)
 

EA2 	 Tenplado Iluvioso 400 - 800 Aeaiana a fuerte 13.8% 12.5t
 
(Temp. 18-2.10 C) 	 (20 to 5U) 

EAJ 	 Templado 5ricio 800 - 1,O0 Fuerte aiuy ecar- 6.8% 5,1%a 

(Teimp. 15-ibO C) pada (50 to 75t)
 

EA4 Teplado hIixneoo M.s ce 1,000 Escarpada a muy 11.0% 10.2%
 
('C.11p. 8-1 0) uscarpada
 

(50 y r .'s de 75t)
 

Fuente: Este trabajo. 

Con respccto a la cla-s deuelo e:xl0tc;nte en caua area t-co1l ica, se 
presenta en el Cuadro No.2, qut, e,; la univerahTntite aceptada y .;e refiere 
uniCaUnte a la C,cJdclddZdtdto, ';ini tjuaroar una et!triccna relaci6n con la
fertilidad (,I(! [u.:; l; ). 

Fernano lu.irez De2 Cas;tro, en -;u Iitiro "Con;ervaci6n de Suelos", 1980,
define cada cla;e de -;ueIo en la ';itui-nt.e ivrnera: 
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Clase I: Terrenos apropiados para el cultivo del inaiz, frijol,
 
tabaco, papa, etc. No necesitan practicas especiales ae conservaci6n 
de suelos; en general son terrenos de pendientes muy suaves (0
6%), ficiles de trabajar y con suelo profundo. 

Clase II: Terrenos apropiados para cultivos que exigen mucha
 
limpieza, coino los mencionados en la Clase I, pero necesitan 
pr~cticas sencillas de conservaci6n de suelos. Son terrenos ue 
pendiente moderada (b - 20t) con mediana profunxiaad del suelo. 

Clase III: Terrenos apropiados para cultivos que exigen mucha
 
limpieza, necesitan el uso de pr~cticas intensas de conservaci6n de 
suelos, ya que son susceptibles a la erosi6n severa. De mediana 
pendiente (20 - 351) y poca profundidad. 

Clase IV: Terrenos apropiados para vegetaci6n permanente y algunos
 
cultivos linpios mediante el uso de practicas intensivas de
 
conservaci6n de suelos. La pendiente varia entre inediana y fuerte
 
(20 - 50'f), medianamente profundos y desfavorables para la retenci6n 
de aqua. 

Clase V: Terrenos imnpropios para cultivos limpios pero utilizables
 
para vegetaci6n permanente como bosques y potreros. Tienen poca 
pendiente (20 - J5t) y no estin sujetos a erosi6n apreciabie. Los
 
cultivos mecanizados no son posibles ueuido a la excesiva 
pedreqosiciad o fluinedau. 

Clase VI: Terrenos impropios para cultivos limpios, pero 
utilizablus para la vegetaci 6 n pernanente mediante el uso de 
prcticas moduraucas de conservaci 6 n de suelos. Su pendiente en 
general e; fLuertu (35 - 5U) , suelo pxoco protundo y de poca 
resistencla a la acci6n desprendedora uel ayua. Los potreros que en 
ellos se ostabltcen deolx rotarse culuadosamente. 

Clas-e VII: Turrenos inpropios para cultivos linpios p ro utilizaoles 
para veyetac~in jx2rmrvont coil Luertes liimitaciones y irKAiante el uso 
do practicas I tnsivas de conservacion de suelos. Su porxliente en 
general k!.; muy fuerto (50 - 75 , de escasa protundidad y Xoca 
resistuncia a la acci 6n oro,:;iva del agua. Lo:; potreros; quo onellos 
se ostablt zcan _xljen pr t.ica,:; simi lari:; a la cla:: anterior, poro 
aplicada!; n lorna:; u; inton:;a:,. 

Clas;e, VI 1: Trr4no:; l:aprop iidw:; par a ii at, r ictt1tujra o la 
ganau ria. fju,.|k,n filaInchlidoS; pantano:;, playone,; df arenas, 
areas muy (n, :. di--arpaua,dl! 75i). Todxo:; (21lo:; donde no es posiule 
establkocr torUmI~licdJvnLftO Ul CUt.I iVo. 
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CUADRO No.2
 

CLASE DE SUELO SEGUN AREA ECOLOSICA
 

Clase de Suelo (t) Total
 
Area I II III IV V VI VII VIII (has._)
 

AE 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: Direcci6n ae Catastro Rural del MIDA.
 

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

Descripci6n de las Areas Ecolqgicas. 

a) Area Ecol6gica ± (menos ue 400 metros) 

La AEi souresale porque en ella se encuentra el mayor n'mero ae 
explotaciones agropecuarias ae la provincia (72%) en una superficie que 
ocupa el 68% de la extensi6n total de las explotaciones agropecuarias. 

Geograficamente se extiende ocste-este de los limites de la Repiblica 
de Costa Rica y el filo ael distrito de Tol6, 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 prop6sito constituye el componente productivo mas importante, le 
siguen granos b sicos, caixa ue az6car, banano, platano y naran3a. 

Desde (A punto de vista del numero de explotaciones dedicadas a una 
actividau agrop-cuaria, la agricultura es la mas importante, sobre todo 
la referida a s donde elgranos b&si( arroz es el cultivo dominante, 
luego el maiz y eI frijol. 

Entre los cuitivos temporales identificados en esta area: arroz, maiz,
frijol de bejuco, poroto, tabLico, tuixrculo y pica; el tabaco es el de 
mayor iirpacto cc6nomo para las tinca menores de 20 has. y el arroz y 
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mafz para las mayores de 20 has.
 

En los cultivos permanentes cuyas siembras se efect6an en el preaio del
 

habitat familiar, a excepci6n ae la cana de az'car con fines industriales,
 
Estos
se identificaron pltano, naranja, aguacate, caf6, oanano y pixbae. 

cultivos constituyen un importante ingreso para las explotaciones menores 

de 50 hect5reas, la producci 6 n de 6stos se presenta en una combinaci6n de 

tres o ms cultivos, actuando como base unas vec&s el pi~tano y otras la
 

naranja.
 

b) Area Ecol6gica 2 (400 - 800 metros) 

La AEl es la segunda en tamaflo (13.86t) y tambi6n la segunda en cuanto al 

numero de explotaciones agropecuarias (12.5%). 

mas o menosSe localiza entre los 400 y los 800 metros de altura, de forma 
continua sobre la superficie de la primera area ecol6gic descrita. 

Dada su topografia, en esta 6rea se definen dos zonas perfectamente
 

diferenciadas entre si: una con pendientes medianas y otra con pendientes
 

fuertes. 

En la zona ce penciente mediana sobresale la actividad ganadera con fines 

de cria, ceoa y dobie prop6sito. En los cultivos teJiorales preaomina el 

maiz, le sigue el poroto; los dem cultivos temporales son de poca 
importancia comercial. 

En cuanto a los cultivos permanentes, na de ianifestarse que es la zona
 

donde se encuentra la mayor producci6n de naranja de jugo en la provincia, 

luego le siguen a distancia el caf6 y la cala para la producci6n de panela 

o raspadura, observ~ndose en esta 61tima un marcacao incremento de su
 

actividad comercial dentro de la provincia.
 

La otra zona definida por sus penuientes fuertes, en su mayoria esti
 

cubierta por praderas y ocupada por fincas ganaderas de coble prop6sito.
 

Los cultivos te:nporales ae mayor inportancia comercial son: maiz, poroto
 

y tomate de mesa.
 

Y en relaci6n a los cultivos permanentes, se identificaron los mismos que
 

en la zona de pendiente mediana; tambi6n son de inter6s el aguacate,
 
pltano y maracuy5.
 

c) Area Ecol6gica 3 (800 - 1,000 metros) 

Esta 6rea ecol6gica es la menor en cuanto a superficie y ntimero de fincas, 
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6.8% y 51% respectivamente; 
 sin embargo, es la que mejor distribulaa
 
tiene la tierra conforme se expone en los cuadros subsiguientes a la

descripci6n de las 6reas ecol'gicas. 

Al igual que en el 6rea ecol6gica 2, en este conjunto se describen aoszonas: una loclizada en ia ladera sur del Volcan Bar6 y otra, en la 
laaera occidental.
 

La primera zona, que es la menor en superficie, tiene como principal rubro
agropecuario la ganaderia vacuna de cria y 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 coiw rcial tanto
dentro como fuera de la zona ba3o observaci6n, es de ec. asa ixr.ortancia.

Sin embargo, cultivos permanentes como cafe, naranje y caa para la
elaboraci6n de panela, son de gran significaci6n econ6mica en dicha zona. 

En la segunda zona, preoaomina la ganaderia de iche y doble prop6sito,encontr.dose caracteristicas generales de mejor manejo del hato conrespecto a las otras ganaderlas ubicadas en el resto de las 6reas

ecol'gicas analizads nasta ahora. 

En los cultivos anuales, el poroto, miiaiz y tomate de mesa son los o mayoren arelieve economico y, cuanto cultivos permnentes, es el cat6 el de
 mayor aporte econ6mico; tanto 
es asi que, en ia cosecha 1979-80, esta zona proaujo aproximaaamente ei 40 
 del total producido en la provincia.
 

d) Area i:col6jica 4 (m's de 1,000 metros) 

Esta 6 ltima area ecol~jica, que se localiza a ms de 1,000 metros aealtitud y que es ei limite con la provincia do Bocas del Toro, sedistingue, entre otrao cosas, por tres particularidaues:
 

- Es la tuente principal de hortalizas dei pais y aders la6 nica zona donue se proxiuce la papa que s;e con,;iri en 
Panama. 

- Es el rea donde so localizan las mejore ganocrias de 
lecne. 

- Es la principal 6ra dorue t;e cultivan [lorts en pequolea
escala con fines comerciales, sin Ilegjar a cubrir Ia

demanda naclonal. 
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CUADRO No.3 

SUPERFICIE, NUERO Y ''AMqO DE LAS EXPIJYJACIONES 
SEWUN AREA E'COWGICA, R)R I;U"NO DE FINLA 

AizE 
(rtnyo 

ECOLAGICA I 
en hectareas) 

Descripci6n 

Superticie 

No. de Fincas 

Pronedio 

menos de 5 

9,434 

7,807 

1.2 

5 - 19 

32,356 

3,694 

8.7 

20 - 49 

48,565 

1,851 

26.2 

ris de 49 

232 382 

1,478 

157.2 

Total 

322,737 

14,830 

21.7 

ARlEA L)OLWICA 2 
(ranqo on I ,:tdrew4 

De-cr ipcion 

Superficie 

No. de Fincas 

Pruii~io 

menos de 5 

2,423 

1,169 

2.1 

5 - 19 

d, 164 

702 

11.o 

20 - 49 

13,475 

4.i7 

30.8 

tl:~s49 

40,903 

310 

IL1.9 

Totatl 

64,9t)5 

2,618 

-14.8 

AldA 
(rarjujo 

1)ULJLJJIC 3 
Wtdru ') 

Descrijcin 

Sup ic i 

No. de Finca:; 

Protxi to 

tie 

62 

J17 

2.2 

3rwio.;" - 19 

3, 440 

314 

1.0.9 

20 - 49 

7,835 

247 

31.7 

:il:; dt 49 

20, 

21 

. 

Total 

37J2,135 

1,088 

2.5 5 

AITA i.)1A;ICA , 

Dt-s;cr ljx:ion 

Suptrt ici,: 

No. de F'UKXZ:; 

llromc dio 

Ineno; ti, 

3,674 

1,16.) 

3.1 

- 19 

, ,.,. 

,2. 

10.u 

.0- 19 

4 

299 

41. 

i4 49 

U,6,,5, 

9 

Tot,l 

160 

2,077 

25.1 
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ECXNOIvC ANALYSIS 

A. Introduction
 

The purpose or this project is to establisn an operational technology
 

transfer system in the Province of Chiriqui. Establisnment or this system
 

has the explicit objectives of increasing agricultural output ard 
incomes
 

of smail and medium size producers in tne province. Implicit objectives
 

include in- creaseu national food availability, reduced dependency on
 

imported rood, and expanded agricultural exports.
 

means for achieving project objectives is through farmerThe essential 

adoption or improved agricultural technologies and management practices.
 

New technologies and improved managerial capabilities have two direct 

impacts: output per unit or input increases i.e., tecnnical efficiency
 
economic efficiency
improves, and/or cost per unit of output falls i.e., 


improves. In practice, a combination ot the two impacts usually occurs 
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 consumed by an unimproved
 

variety. If this occurs, per unit production costs decline. Both
 

tecnnical and economic erriciencies are realized and social benefits 
accrue
 

the Sucn benefits areto the producer and/or the consumer of corn. 

realized, nowever, only it improvements in LNth technical and economic 

erficiency occur. A simple improvement in technical efriciency alone nas
 

no social value unless tne improvement is accompanied by greater economic
 

and managerial practices must be both
etticiency. In sum, new technology 
tecnnically and economically feasible if society is to gain.
 

Tnis analysis examines the economic teasibility of trle project, that is
 

the direct output and income impacts arising from the adoption of 
new
 

small and medium size tarmers in
technologies and managerial practices by 

No attenpt is made to quantify overall social impacts. Thus,

Chiriqui. 

for purposes of this analysis renefits arising from increaseu food
 

availability to consumers, reduced import uependency, and expanded
 
these benefits are likelyagricultural exports are disregarded. Although 

to be quite substantial, their quantirication and measurement are beyond
 

the scope of this analysis. Also ignorea are the distributional impacts of 

benefits among different social gtoups, e.g., producers ana consumers. 

Project economic feasibility is analyzed at tne aggregate project and 

the tarm level. The two analyses are interdepenuent and complementary: the 

former examines tne overall economic teasibility or the project; the latter 
provides ins7ight into actualanalyzes the micro-economic viauility and 


on-tarm income and output impacts.
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The primary beneficiaries of the project are tne small and medium 
agricultural producers or Chiriqui. For purposes or this project, the 
target population is aefined as producers operating predominately crop
farms of less than 50 nectares, or predominately livestock operations 
of less than 100 hectares. 

small and medium farmers play a key role in Chiriqui's agriculture.
 
In total, they produce an estimated 70t of the value of the crop and
 
livestock output of tne province. (Table 1) 
In the case of cowpeas,
 
potatoes, ana tomatoes, over 80t of total proauction comes from rarms
 
of less than 50 nectares. Altnough rice anu cattle production are
 
regaraed as "large" farm enterprises, an estimated 69t or the rice and
 
41t of tne cattle are produced on small and medium sized farms.
 

Calculation of aggregate project benefits accruing 
to the beneficiary
 
group takes into account three key variables: 1) current crop and
 
livestock production levels for each 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 or adoption of new
 
output-increasing technologies ana mallagerial practices. 
Based on
 
these variables, projected value or proauction changes per period are
 
determined, nolding prices constant at 1981 levels. 
Farm gate prices
 
utilized for the analysis appear in Taole 2.
 

b. Project Benerit ana Cost Calculations at the Aggregate Level
 

The aggregate project analysis takes into account two primary tactors:
 
1) the flow or total estimated project benefits over time, and 2) the flow
 
of total estinated project costs over time. 
Totai Denefits are defined as
 
the value or all additional priority crop output resulting frem yield
 
changes and tne value of all aucitional 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 benefits and costs are then subjectea to IRR analysis.

Average per farm project costs and benefits are determined by dividing

total costs and benefits by the number or tarms impacted.
 

Crop yield projections for the target beneficiaries are based on 
research results generatea by IDIAP ana on current yluas presently
ootained under alfterent technological levels in the province (Tables 3 and 
4). Thus, pro3ectea yiela increases are juuged to oe quite conservative. 
In all cases, many producers are alreauy obtaining or exceedirij yield
levels pro3ectei for the benericiary group. For example, corn yields or 
project-impacted small ara me ium farmers projected increaseare to trom 26 
to 40 nundredweignt per nectare. Thiis projected yield amounts to only 056
of the yield now achieved by the "better" corn producers in the province.
Similar conservative projections are maue ror other crops. 
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Table 1 

ETLMATED VALUE OF PRODUCTION oF PRIORITY COMvL)DITIE6: 
TOTAL CHIRIQUI PROVINCE AND BY
 
FARMS OF LESS THAN 50 HECTARES,
 

(AVERAGE PRODUCTION lv78-80 AT 1981 PRICES)
 

Value of Production ($) 
Farms Less 

COMMODITY Total (A) Tnan 50 ha. (B) t 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
 
Kidtney Beans 519,155 	 324,000 62.4
 
Potato 3,161,700 	 2,535,678 80.2
 
Tomato 4J7,.j40 	 360,800 82.5
 
Onion 345,495 	 240,465 69.6
 
Coffee 5,853,360 	 3,699,280 63.2
 
other Crops 742,648 	 74z,648 100.0
 
Cattle 13,720,500 	 5,625,405 (1) 41.0
 
Hogs 1,205,400 	 938,500 77.9
 
Milk 5,700,000 	 2,3J7,000 (i) 40.5
 

(i) Production value by farms less than 100 nectares.
 

Source: 	Estimateu trom data obtainea from the Contralorla General, Direcci6n
 
de Estadistica y Censo.
 

Table 2
 

PER UNIT FARM GATE PRICES OF PRIORITY CO(MMODITIES, CHIRIQUI, 1981
 

COMMrOITY 	 Unit Price ($)
 
Rice cwt. 10.00 
Corn 110.00 
Cowpeas " 18.00 
Kianey Beans o 45.00 
Potato " 1J.50 
'romato o 20.00 
Onions " 15.00 
Cottee " 80.00 
Cattle " j5.00 
Hogs of 50.00 
Milk liter 0.15 

Source: 	 Dirccci6n de Estadistica y Censo, "Precios Recibidos por el Productor
 
Agropcecuario", Various Issues, 1981 and Fielu Surveys conducted by
 
A. Espinosa, 19l. 
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Table 3 

PROJECTED PROJECT IMPACT ON AVERAGE CROP YIELDS 
PRIORITY CRLPS, CHIRIQUI PROVINCE (*) 

without With
 
CROP (cwt./ha.) Project Project Tt 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
 
Coffee (1) 15 40 
 166.7
 
Coffee (2) 40 82 105.0
 
Coffee (3) 15 45 200.0
 

* Based on crop yield by tecnnological level (Table 4) 
(1) tcological areas No.2 and 3 
(2) Ecological Area No.4 
(3) Total Cniriqui
 

Table 4
 

CHIRIQUI: YIELDS OF PRIuRITIY CROPS
 
BY TE HNOIJGICAL LEVEL
 

Technological Level
 
CROP (cwt./ha.) 1 3 52 4 6 

Rice 
 48 55 70 8z 85 83
 
Corn 
 26 28 33 40 52 62
 
Cowpeas 
 9 12 18 25 -- --
Kidney Beans 10 17 20 25 --
Potato -- -- A5 350 385 --
Tomato .. 300
.. 385 456 --
Onion -- -- 350 400 --
Coffee 10 15 30 40 80 82
 

Source: Espinosa, 4., "Intorme sobre Producci6n Agropecuaria en la Provincia

de Chiriqui" (Mino) 1982. 
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The first step in the process to calculate the benefits or income changes 
resulting from the project was trie estimation of the expected yield changes 
from existing agricultural farm budget aata. These are shown in tables 3 and
 
4 for eight crops. The yieia 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 cnanges in total cost, a
 
cost factor was developed for eacn crop from the representative farm budgets
 
which was then applied to the cnange in total revenue figure. The results of
 
these calculations are shown in Table 5. The table also reveals the
 
assumption that only 80z of the small/medium farmers will be reached by the
 
transfer of technology mechanism. Similar calculations were made for cattle, 
hogs and milk and collapseo into one livestock category. 

The second step concerned the timing and magnitude of the 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 coffee. For livestock, it is 
assumed that total revenue increases annually by 1!6, 2t, 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 data are avaiiable on livestock production and productivity. In the
 
absence of a suitable data base, estimates of potential and likely increases
 
were obtained from livestocK procucers, IDIAP researchers, and other
 
knowledgable individuals. Although there is little basis ror determining if
 
these percentage estimates are realistic, even significant error in the
 
estimates woula nave relatively minor impact on estimated Oenetits: Livestock
 
output accounts for less than 4t of current total value of agricultural output
 
of target beneficiaries.
 

Finally in Table 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 
proauctivitiy changes, there would be not question regarding its economic 
viability. In addition, by using productivity figures currently obtained by 
many of the better farmers, the issue ot productivity-increase guestimation is 
considerably reducea. Hence, in practice the IRR obtained under the project 
is quite likely to be much higher than the 15% figure obtained in the above
 
analysis.
 



Table 5 


2TrAL RELVIJE AND IM7 CLDST OF PROCxLIrIc c31ANS RESULTING FROM IE PMET / 
(Col. 1) (Col. 2) (Col. 3) (Col. 4) (Cl. 5) (Col. 6) (01l.Total Revenue I Change in 7)

WFarmers 
 Adj. Change in
in 1981 for Total Revenue Change in Reaced Change in
all farmers divided by 100 Total RevenueTotal nevenue divided Tbtal Cost
Cal 4 x Col 3 101 of Col. 5 Factor 

50 has. or less 
 by 100
 

Rice 
 11,283,090 
 0.458 5,168,022 0.8
Corn 4,134,418 
 413,442
1,809,700 0.75
0.538 973,619 0.0
Cbmqeas 778,895 77,890 0.30
464,058 1.0 
 464,058 0.8
Kidney Bems 371,246 37,125 0.43324,000 1.0 
 324,000
Potatoes 0.8 259,200 25,920
2,535,678 0.38
0.11 278,925
Tomatoes 0.8 223,140 22,214
360,800 0.283 0.77
102,106 
 0.8 81,685
Onics 240,465 0.143 8,168 0.52
34,287
Coffee 0.8 27,510 2,751
3,699,280 0.62
1.67 6,177,798 
 0.8 4,942,238 494,224 0.36 

0.8 
 1,081,834

0.8 
 Less coffee 494,224 

0.8 
 587,610 


Cattle 
 5,625,405
 
I"~gs 
 938,500
 
MIlk 
 2L337,000
Tbtal Livestock 8,900,905 
 0.01 89,009 
 0.8 71,207 
 0.2153 


_V ,,o es Tables 1 and 3 for revenue change. The projected project impact tables for ti representative firms were used 
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({o. 8) 
Change in 

Total Cost
 
Col 5 x Col 7 


3,100,814 

233,669 

159,636 

98,496 


171,818 

42,476 

17,056 


1,779,206 


Less coffee 


15,333
 

to obtain cost 

{Col.
 

10% of Col.
 

310,081
 
23,367
 
15,964
 
9,850
 

17,182
 
4,248
 
1,706
 

177,921
 

560,319
 
177,921
 
382,398
 

figures. 
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Table 6
 

JODI. 1) (Col. 2) (Lbl. 3) (col. 4) (0o1. 5) ((oi. 6) (Col. 7) (ol. 8) (00l. 9) Crop, coffee, 
livestock 

I MVt ion Yearly crop Total crop doption Yearly coffee Total coffee Value of Yearly I change Total livestock production 
Year rate acjV dige value rate coffee ctange value livestock total revenue value benefits 

Col. 7 x Col. 8 Cols. 3+6+9 

1 

2 10 567,610 587,610 7,120,724 1 71,207 658,817 
3 20 1.175,220 1.762,830 7,191,931 2 143,839 1.906,669 
4 20 1.175,220 2,938,050 10 494,224 494,224 7,335,770 3 22,073 3,652,347 
5 10 587oF10 3.525.660 20 988,448 1,482,672 7,555,843 4 302,234 5,310,566 
4 3.525,660 20 988,448 2,471,120 302,234 6,299,014 
7 3,525,660 10 494,224 2,965,344 302,234 6,793,238 
8 3,525,660 2,965,344 302,234 6,793.238 

9 3,525,£60 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 

/ xpa|atimy Ibtess P, I a tion rates icreI-ent-al percent of land using the new technologies. 

B. 	 Y'arly Crop (Cffee)0lanqes tpe increase in total revenue due to productivity inmxovenents durings the years 2-5 
(yeaci 4-7 for coffee). 

C. Total Crop values the cumulative increase in total revenue. After year 5 there are no more increases in total 

reverue. Ibknce, from year 5 onward the yearly extra total crop revenue resulting from the project is $3, 525,000 
(52,965,344 for coffee beginnirg in year 7). 

D. lie 5587, 610 figue for crois, the $494,224 for coffee, and the $71,207 for livestock are derived from Table 5.
 



hwnex II.C 
Exhibit I 
Page 8 of 24 

Table 7 

(Col. 1) KblI. 2) WDI. 3) (Col. 4) O1. 5) { bI. 6) (Col1. 7) (ODI. 8) (ODI. 9) 

Tbtal crop, 

TY.3r 
Akp"wOn 

site c1 
Yearly crop 
dne l 

Iotal crop 
cr-wst 

hicipt ton 
rate coffee 

Yearly coffee 
dimge 

Total coffee 
cost 

Yearly t Change 
in total 

T1otal livestock 
cost 

coffee and 
livestock 
prod. costs 

cost livestock?! Qls. 3+648 

2 W 3e2.3913 382,398 1 15,333 397,731
3 . 764,7SG 1,147,194 2 30,925 1,178,119

4 20 '.64.796 1911,9M0 10 177,921 177,921 3 47,316 2,137,227

5 10 382,398 2.294,388 20 
 355,842 533,763 4 64.980 2,893,131

6 2.294.3a 
 20 355,842 889,605 64.980 3,248.973

7 2,294, W8 10 177,921 1,067,526 64,980 3,426,894

a 2.,94,388 1,067,526 
 64,980 3,426,894

9 2,294,388 1,067,526 64,980 3,426,894
10 2,294.38 1,067,526 64.980 3,426,894
1I 2.294, m38 1,067,526 64.980 3,426,894
12 2.294. 388 1,067,526 64.980 3,426,894
1] 2.294.388 1,067,526 64,980 3,426,894
14 2,294,3A 1,067,526 64,980 3,426,894
5 2.294.388 1,067,526 64,980 
 3,426,894
 

./ e r1ible 6 for ex;)lartin of headings. 

/ 2eme_ f igures are otLir-wd t a;ylying the 0.2153 ciange in total cost factor derived in Table 5 to the livestock value in 
Colmn 8 of Table 6 and U-aen multiplying by 1, 2, 3. and 4 1 respectively as sxom above. 

http:2,294.38
http:2.294.3a
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Table 8 

PROJIC3T RATE OF RETURN A ALY6IS 

Net 
Total Beriefits
Institutional Production Total 


Year Costs ]/ Costs 2/ Costs Benetits 3/ Col I - Col 3 

1 2,439,000 -0- 2,439,000 - 0 - -2,439,000
 

2 3,724,000 397,731 4,121,731 658,817 -J,462,9 14
 

1,178,119 1,9U6,669 -1,U82,450
3 1,811,000 2,989,119 

4 1,683,000 2,137,227 3,820,227 3,652,347 -167,880
 

972,435
5 1,445,000 2,893,1Ji 4,338,131 5,310,566 

6,299,014 1,694,041
6 1,356,000 3,248,973 4,604,973 


4,808,894 1,984,344
7 1,382,000 3,426,894 6,793,238 

6,793,238 2,195,344
8 1,171,000 3,426,894 4,597,894 

9 1,171,000 3,42b,894 4,597,894 6,793,238 2,195,344 
u,793,238 2,195,i44
10 1,171,000 3,42b,894 4,597,894 

4,597,894 2,195,344
11 1,171,U00 3,42b,894 u,793,2j8 

12 1,171,000 3,426,89'4 4,597,894 b,793,238 2,195,344 

13 1,171,uUO 3,426,d94 4,597,894 6,793,238 2,195,344 
6,793,238 2,195,344
14 1,171,000 3,42U,894 4,597,894 

15 l,.j.71,0O0 j,426,894 4,597,894 u,793,238 2,195,344 

1K-i = 156 

For the tirst seven year!; the costs; Are loan project costs including GOP 
counterpart. For the rcaunirvj elynt year,; the costs incluoeu operating 
exptj-ses [or tne varlou:; goverr:~nt ayricultural offices and vehicle 
replacc!L :nt. 

T2/e"-s.e co:;t. rerlt te dd(litior1a prujuctiOn COs;ts; rtuL Jir-ed to obtain 

thle d ".:l*,:it:i in CO1U~ium 4. '1Twir 1!; QXp1lain d,dultion"a1 Shown duriVatioll 


in the te,. t.
 

untr~ will, receive3/ Thie major i:.1ji0.Ifl; z: dU Ot 11 mll 1m 

UItJer ,UwIeach1 on
tedIflica 1 1:;11;t1d*:"ti koelt (t thee larmo.r!; the 

,11/ pL .:IC:s to 6uj of tnt: ladl unoer production.averife will new 1 c 
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C. Representative Farm(s) Analysis
 

The farms or Chiriqui are highly heterogeneous in size, production

systems, types of enterprises, and income earning capacity and potential.

Given such neterogenity, the concept of an "average" 
 farm for the province is 
invalid. 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

availaole in the province. However, relatively homogeneous types of
 
procuction systems can be iuentirieo 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 or 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 feasibility of the project.
 

The four representative farms are synthetic, hypothetical units for each
 
of the tour project ecological zones. They are not necessarily average in
 
terms or size or any other single cnaracteristic. But in terms of predominant

enterprises, production-management systems, and product composition, the four
 
farms can be described as typical and representative of the farms and the
 
agriculture of each zone.
 

Development or each representative farm was based on available data. 
A
 
large sample survey of Chiriqui tarms conducted in 1981 provided an important

source or micLo-economic aata. (I) 
 These data combined with Contraloria 
production, area and yield figures tor crops, and hero and slaughter numbers 
for livestock served to identity typical farm units ror each zone. Farm plot

test cata proviued by IDIAP assisted in determining potential production

increasing iipoacts or new tecnnology. 

Two scenarios--"without project" and "witn project"--are developed for 
eacn representative rarm. The "without project" scenario describes present
farm 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 for inputs and outputs. 

The "with project" scenario assumes adoption or new technologies for all 
priority coirnodities relevant to a given zone. For any specific tarm this
assuiption is clearly quite optimistic. However, the magnitudes ot the
projected adoption impacts are quite conservative (see aggregate project 

(I) 	 bource: Espinosa, A., "Intorme soure Producc16n Aqropecuitria 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 proje.cted for the representative farm. Thus, project impacts projected
 
for a representative farm avpear 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, the 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. Wotn calculations require period by period estimates of project 
benefits and costs. These values are not estimated. As has been indicated, 
the purpose of the representative farm(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 I
 

a. Description: 

Representative farm numoer 1 is located in the central western part
 
of Zone 1. It is a predominantly subsistence level unit providing
 
family food needs plus limited cash sales. Farm organization,
 
enterprises ana resources are noted in Table 9.
 

Rice, corn and cowpeas are the principal crops grown during the two 
cropping seasons. These crops are usually rotated from 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 cne native-grass permanent pasture area. 

Average yields of rice, coin and cowpeas are, respectively, 48, 26, 
and 9 hundiredweight per hectare (Table 9). Rice and corn yields are 
somewhat above the zone's average due to the use of sore 
post-planting chemical weed control. Cowpea yields are aoout equal 
to the zone average. Seed for all three crops is selected and saved
 

from tne previous harvest. No tLrtilizers, pesticides, or other 
modern inputs are used except ror mvchanized plowing of the cropped 
area twice a year. All plantLing and harvesting is by handJ. 

Total value ot production ot rice, corn, and cowpeas is about $3,300 
per year. Atter deducting production costs, seed, a)d value or 
family labor, net value ot production is about $850 per year. Root 
crops (yuca and yam) and tree crops (oranges, bananas, plantain) 
grown near the tamily dwelling proviue food and additional annual 
returns valued at about $200. 
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Table 9
 

BASIC DATA: REPRESENfArIVE FARM NUMBER 1 

Farm Organization
 

Location: Ecological Zone No. 1
 
Farm Size: 10 hectares
 
Cropped Area: 8 hectares
 
Pasture ana other: 2-4 hectares
 

Principal Crops Land Area (ha.)
 
Grown on Farm lst crop 2n d crop Total/Year 
Rice 3 1 4 
Corn 2 2 4 
Cowpeas - 2 2 
Other * - -

Principal Livestock Activities Number 
Cows (dual purpose) 4 
Hogs 2 
Chickens 20
 

Project Impaccs 

Farm Productivity Productivity

Enterprise Withlout Project Witn Project 

Rice 48qq/ha. 70qc/ha.

Corn 26qq/ha. 40qc/na.

Cowpeas 9qq/ha. Lqq/ha.

Milk 2.5/day/Iac. 3.5/day/lac.
 
Beef .3J/yr./cow. .5/yr./cow.

Hogs 200 lbq/yr. J.00 lb:/yr.
 

* Bananas, Plantains, Oranges, Yuca, Yam, Fruits and Vegetables. 
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Cattle inventory consists of tour criollo cows. Each cow (brea to a 
neighbor's bull) produces one calt about every two and one-halt to 
three years. After calving, the cow shares her milk between the calf 
and the family; the latter's snare from once-a-day milkinys 
amounting to an average of 2.5 liters for 120 to 140 days. Milk
 
provides about one-third ot total annual value or the cattle 
enterprise, the rest comes from sales or the calves at weights
 
averaging about 800 pounds.
 

The cows and calves are fed no grain or supplenlknt. ilowever, 
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 I0). 

Table 10 

PRJTELTED PUM/2T IMPACI'S: RPRESETI'ATIVE FAtM No.1 

Without Project ($) With Project ($) Change 
Gross Production Net Gross Prouuction Net in Net 

CROPS Return:; Costs Returns ieturns Costs Returns Returns($) 
Rice i,920 1,425 -195 2,dOU 2,088 712 217 
Corn 1, 0.0 749 291 I,6u00 i 60i S O 
Cowpeas 324 256 68 648 395 253 165
 

- 200 -Utner - - 200 

LIVES'IU2K 
Cattle 580 474 105 854 522 332 227 
tiljs 200 120 80 300 180 120 40 

- - 20 -
Poultry - - 20 


1\JrAL 4,064 J,024 1,259 b,202 4,104 2,318 IU59 

OtIner livestocK include two htxjs; ano a n1t r ot cnickin:;. ltie hTu ; 
are purcha:;ed at wianin/ for kioxoit $AUt jx r lwt.d, I(i tanl. 
grain glvanin!:;, yuca, and yan arid sold :cveral month:; later [or atxut 
$100 px.r head. The cnickenst pr(xluci tjy: or t xi u[lly or :;,11 A;l 1( 

an occasional hen ior the pot. 
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b. New Technology 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 IDAP. 
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. Comnining the disease resistant
 
varieties with medium levels 
-t fertilizer application a:id chemical
 
weed control increases yields from around 48 to over 70 hundredweight
 
per hectare. Per hectare production costs rise as well, out 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 obvious 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 of fertilization, area corn yielis could rise to a minimum
 
of 40 hundredweight per nectare. Cowpea varieties being tested by
IDIAP otter potential for reducing or nearly eliminating the yield 
reducing effect or many of the diseases prevalent in the area's 
crop. Preliminary research results indicate that these new varities
 
coupled with modest levels of fertilization could easily double
 
average a ea yields. 

New livestock tecnnology development is being approacned on several 
fronts uy IDIAP. The single most promising development appears to be 
pasture ir.provement. Improved pastures otter the potential for 
better animal nutrition. In turn, better nutrition will enhance 
reproductive capacity, increase inilk prod,'vtion and geiynt gain and 
reduce animal stress, withlout changing to ijmrovcd breeds, the 
average cow in the area could likely prociuce a calf every 15 to 18
 
.onths, 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 pature iinproveuiient is highly cost eftective. 

The economic iqmpact ot the new tect nology on Representative Farm 
nLumer I is signiLicant (Table 10) . Net value ot production

increas;e.s by ove!r $1,000--an increa;e of 84'. Per 
unit production
costS or the principal coumriodities produced by the farm decline or 
remain unch(ngjed. The priiwiry iqacts %'o. marked increases rice,in 

corn and cowpeas, 
 the key outputs of the tarm. With increased
 
production
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of these crops, more grain gleanings are available to feed another 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
 

a. 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 of the 15 hectare 
farm averages 20 degrees. The farm is the primary source of food and
 
income for the family. 

Rice, corn, cowpeas and kidney beans are well suitel to the semi
temperate, rainy climate of the area. Coffee, planted on steep 
hillsides two to three decades ago, is 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 conmercial plantings. 

The principal crop of the farm is corn (Table II). It is grown on 
half or the 6 hectares of cropped land during the first planting and 
at least a third of the land in the second planting season. It is 
typically rotated with cowpeas and/or kidney eans from one planting
 
season to another and may be rotated with rice from one year to 
another. 

Rice, cowpeas and kidney beans account for the remaining land planted 
to "annual" crops. The proporticii ot 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 former and/or present period. 

Although the tour crops are planted during the sest moon cycle with 
carefully selected seed trofn the previous harvest, yields are 
relatively low. In tact, yields have steadily declined over the past 
decade or so. Tlhe saii crops produced in neighboring Costa Rica, 
less than 80 kilomiKeters away, yield about twice those ot the 
representative larm. 

Livestock on tne tarm con!;ists ot 6 cows, 2 hogs an] a jew chicken:;. 
Tic livestock production systems are very similar to tho;e of larm 
number I. However, because of better year-around native pjA;ture, 
milk production not consumed by the calf aver.ges around J liters per 
day. Calf weight gain is also taster due to more milk and forage 
consumption. 
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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.
 

b. 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 farmers' tielus. 

IDIAP research] on rice and the area's two iiqmortant pulses is taking
place on several fronts. Fertilization trials based on soil tests 
and using native varieties have snown that yields can be nearly
doubled. Disease resistant new varieties ot pulses are oeinrg3 tested, 
out are not yet ready for release to farmers. lowever, chemical weed 
control research has proven very successful it judged on the basis of 
farmer imitation. A thira ot the nearby farmers are now using a 
system ot zero tillage in their corn arnd pulse crop;. This; practice 
was not evident two years aKo. It has sharply reduced soil erosion 
on the sloping lands. Too, it trees the farimer tro(n tryirn (and
often [ailinj) to contract for hired plowing and discing at the 
preci;e tinvs required in the cropping, season. 

Une ot the niost promising sources o1. ilvw technolckxjy if; coming trom 
nearby Costa Rica in the Lorm of new co[[ee vrie!tie; and cotfee
 
manageinent :;y;tvms. The tarm; in the ar(ea that have 
adoptfd tMe 
cOplete new cotL:, technolojy p ckage ht ve achieved yield; ot up to 
$0 CWt. per hectare. Conmpa,red to average area cottee yields, this 
represents a more than tour-told yitld ucreas. With average

manajgeentL it is is ,:xpxCcted that yeld; oL 
 ,40 to 50 cwt. per hectare 
could be suStained trin the ne.w tedihoI(.jy and management :(yA[tem. 

New livestock technolojy draw:; troin IDIA11 rsearch Lrun Z,one I. 
In Zone 2, pa:itur tert 1 ization appear!; to b. vry co:t efltctLive. 
At moderate levels, tertilization alone ncrea.,s growth yy j0%.
Coupled with new tora(es, productivity can be increasted twofold. 

http:tedihoI(.jy
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Table 11 

BASIC DATA: REPRESENTIATIVE FARM NUMBER 2 

Farm Organization
 

Location: Ecological Zone No. 2 
Farm Size: 15 hectares
 
Cropped Area: Annuals 6 hectares
 
Cropped Area: Coffee 2 nectares
 
Other Crops: .5 hectares
 
Pasture and Other 6.5 hectares
 

Principal Crops Land Area (ha)
 
Isr crop 2na crop Total/Year
 

Rice 3 - 3
 
Corn 3 2 5
 
Cowpeas - 2 2
 
Kidney beans - - 2
 
Coftee - - .5
 
* Other - - I 

Principal Livestock Activities Number 

Cows 6 
Hogs 2
 
Chickens 20
 

Project Impacts 

Farm Productivity Productivity
 
Enterprise Without Project Withl Project 

Hice 48q+/ha. 70qq/ha. 
Corn 26qq/ha. 4Uqq/la.
Co qx-a: 9LILVI~a. 18+lq/1a. 
Kidney beans 10qq/ 4a. 2U(|q/'ha. 
Cot tee 15+1/1ha. 40qLI/ha. 
Milk (liters) 3.5/day/I ac. 4.5/day/l ac. 
beef (tuO l)!;) .JJ/yr./cow. .5/yr./cow. 
IIJ s 200 Ib!/yr. 300 Ib!/yr. 

* Plantains, uranges, Avocado, Yuca, llixaye, Fruits amnd Vcgetables. 
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The adoption of the various new tecnnologies on the representative
 
farm impact sharply on income (Table 12). Net returns more than
 
double. 
Nearly 60% 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 for use on other crops. More cash income
 
also permits buying improved-breed cows, upgrading pastures and
 
increasing hog numbers. In snort, the impact is one of disturbing a 
long-standing equilibrium and vicious circle of low income and low 
productivity of the farm. 

Table 12 

PROJECTED PROJECT IMPACTS: REPRESENTATIVE FARM No.2 

CROPS 
Rice 

Without Project 
Gross Production 

Returns Costs 
1,440 1,068 

($) 
Net 

Returns 
372 

With 
Gross 

Returns 
2,100 

Project ($) 
Production 

Costs 
1,566 

Net 
Returns 

534 

Change 
in Net 

Returns($) 
162 

Corn 1,300 937 363 2,000 1,149 851 488 
Cowpeas 324 256 68 648 394 253 185 
Kidney beans 900 
Coffee 2,400 
Other -

409 
2,535 
-

491 
(-135) 

400 

1,800 
6,400 
-

749 
3,987 
-

1,052 
2,413 

400 

561 
2,548 

-
LIVELSIJCK 
Cattle 933 711 222 1,344 782 562 340 
flHos 200 120 80 300 180 120 40 
Poultry - - 20 - - 20 -

'I'QrALS 7,497 6,037 1,801 14,592 8,807 6,205 4,324
 

2. Representative Farm Numxer 3 

a. Description: 

Representative farm number 3 is a 25 hectare market-oriented unit 
located at an altitude or between 900 and 950 meters above sea level 
in the central part ot Zone 3. Land used for crops is sloping, but 
generally fertile. Pastureland is very steep with many outcroppings 
of rocks and bxulders. 

The f arm is a mixed crop/live;tock unit (Table Lj) . Corn and kidney 
Leans are the predmccinant "annual" crop.,. Cotfe--occupying 
one-tLittn ot the farm area--is the traditional cash crop. However, 
sugarcane grown tor maki panela ("brown" sugar boiled down trom 
aujarcane jUiCe') produces more ca:;n incore for tne tarm. This 
enterprise provides a steady year-around net cash flow of about $100 
per month (Table 14). The livestock inventory consists or 10 cows, a 
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bull and four nogs. Milk is sold in the local village and to one of 
the major buyers of milk for industral uses. Sales of milk, hogs 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. Coffee plantings are old and oadly deteriorated. 
Crop yields are generally low in part due to heavy weed infestation. 
Milk production from 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 efforts on farmer 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 for corn and kidney beans snow promise 
of easily doubling yields while greatly reducing soil loss. New 
coffee technology ana management practices transferred 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 efficiency. Introducing 
higher percentages of European breeds in cattle, coupled with 
improved pastures offers the possibility to increasc beef extraction
 
rates 50% and milk production one-third or more. 

Increasing corn yields by about 50 percent and doubling kidney bean 
yields from 10 to 20 hundredweight per hectare increases farm net 
returns from these two crops by over $2,200 (Table 14). Coffee yield 
growth from 15 to 40 hundredweight per hectare adds another $6,3 ) of 
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 id0% from 
the adoption or new and economically feasible technology. The farm 
unit provides a net return to fanily Labor and manrgem-nt exceeding 
the average national per capita incne 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 
 6 hectares
 
Cropped Area: Coffee 5 hectares 
Cropped Area: Cane 2 hectares 
Pasture and Other: 12 hectares 

Principal Crops Land Area (ha.) 
Ist Crop 2nd Crop Total 

Corn 
 4 2 
 6
 
Kidney Beans 
 2 4 6
 
Cane 
 - - 2
 
Coffee - 5 
* Other - .5 

Principal Livestock Activities Number 

Cows 10 
Bulls 
 1
 
Hogs 
 2
 
Chickens 
 20
 

Project Impacts 

Farm Productivity Productivity

Enterpri!e Without Project With Project 

Corn 26 qq./ha. 40 q./ha.

Kianey Beans 10 qq./ha. 20 qq./ha.

Cane (panela) 11,520 ltx;./ha. 11,520 Ibs./ha.

Coftee 15 qq./ha. 40 qq./ha.

Mil!, (liters) 3.5/day/lac. 4.5/day/lac.

Beef (U00 ll)s.) .33/yr./cow .5//r./cow

HoJs 40L) Ibs./yr. 500 Is./yr.
 

i Pa:!;Iun truit, oranges, ov0(xado, yuca truits aWJ -%jetable-n. 
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~~ ~ P1fJECTE P1~JUC IWM s WRWNSBTATIVE PA No.3 
*Without r~c ihPoectMChane 

Grss Poduction Nost Gross Productionf Not in Nlet 

Kidney Beans 2,'700> 1,1228 5,0 3 ,~1,472 2j246 31W5 8 
~j Coffee 6,000 6,338 (-338) 16,000 9,967 6,033 6j371.

Cae178576 1,152 1,728 576 2,152,
oans1e72 800 - 800 

Catll659 1,186 474 2,345 1,304 1,041 567 
Hogs ~ 400 240 160 500 300 200 40 

LQA&~ 14,047 10#691 Aj476 ~ 28,373 15,771 13,42 ~9t246> 

3.~~ ~ Re''-'taiv Pa ume 

-e 'e~pin
 

ROPC~t~t~e arm nwmsc 1 41 sitLuated on a mountainside in the 
note - t are o thea provin. LA = than hato te ar 

area is in crops (Tabe 4)Or The. remaining area sti1 has ma 
stndKing native timber on the steep* rockya~s bv the 
hoeit. The altitude ot 1,200 metets mae th climat 

............with.nrol utaigft i oeau h o
 

inol~nriuting to gross and net faka returwns I(ob 
Hot Iur" or~pstoMUWo ninsspotatoes-amrkeed

ciorcially "tare 'others suc as ca bGo, carots And lettuce. 
.or and i4 W beans, a Oecow imaiyfrfml owpi 

Th hee Holtin co ?ovide aiLik for- the famly~ iiand for sale 
to neigborQse beehogs are fattened on hoshl,Tre4co

and fariWard scaps anid a daily haf-pound per head cation of cocn. 

Coffee yields ame currently averaging around 40 Mw.~per hecae. 
This'is somsi+At above t~he, area average, Uoweler, cospj~ica0

~ ~ W iys~being rapidly adopted, by'y b inthcoffee, tooA tarsX 
area. Their yieldi, ude reui&vely Careful.....Mto range 
from 80 t6:100 cwti.per hectare. 
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Table 15 

REPRESETATIVE FARm NUMBER 4
 

Farm Organization
 
Location: Ecological Zone No. 4
 
Farm Size: 
 15 hectares 
Cropped Area: Cottee 4 hectares 
Cropped Area: Annuals 5 hectares 
Pasture awi other: 6-9 nectares 

Principal Crops Land Area (na.) 
Ist Crop 2nu 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
 

* Other 0.50 .50 1.0
 

Principal Live!;tock Activities Number 
Cows (OuLIl gurpose 4 
Hogs 2 
ChiCKens 20 

Project Impacts 

Farm Productivity Productivity
 
Enterpr i;v without Project With Project 

Coftee 4U qq./ha. 82 qq./ha. 
Kiansry tu.,nn I10 qq./1a. 20 q,]./hI.
 
Corn 26 qq./hai. I0 q./hb.
 
Tomato 300 Jq./hd. J85 qq./i,..

Onion 350 qq./ha. 400 q|./LhJ.
 
Potato 315 q./na. 350 qq./nla.

Mi1K (IiLerll) b/hIy/ lac. "iowy/Lc.
 

300 Ib:.Vyr. 400 ltjVyr.
 

*Lettuce, c,,4je, carrots, mni!Xe11V-neous vegetiabl:z dnd Lt.er ate truts. 
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PpxB=L! P~wJcT imm=:RzR~=AIa 	 FAm No.4 

:Project ( With Proiect ($ ~Change 
~i~:>Gross Production~ Net Gross Production ~Tet inNot 

SWihU~t 

COP Returns, costs Returns, Returns costs~ Returns Retun() 

Kine Ben .900 409 491 11J800 749 1,052 ~ 561 
Corn'. 260 187c 73j 800~ ~ 4603426
 
Tomato 3,000 ~,1,431 1,569 3,850 J74 lr976 .407.
 
onion 2,625 1,433 1,192 3,000 1,664 136 144 
Potato 4t253 3,734 5Z* 4,725 4,096 629' 110 
other- 1,000- 1,000 

Ct ~655 356 300 	 924 391 533 233 
400 240 1040.os300 	 180 120 


-w20,
Poultry,-	 20 

TMALS 22,66613t636 9,853 39,$01 17,742 23,079 13,228A 

The level of technolgy 1ued n 9Couwg horticltural crosi 
high. ZIported seed are generally used as is,fertilizer arA plan~t 
protectants. Althugh the crops, are totaied ecofryearP am disease 
and pest problem persist. Disease pcb npotato production are 

b. Now 1'ychnology Zmatst 

Except for the new Costa Rican coffee teocuiology-managment sytamt
there are no now technologies av~aAbl to Marked3ly Inpat production 
amor fator pcoductivity on Representative amnumber 4. 101? is 
just begining research on potato genetic material obtained from CIP 
in Peru, Studies ace als b i nitIato on soil nematode problems
in horticual cops~. Some potential wdsts 	for increasing
horticultural crop yieJds via trace element editonp but research is 
still.ini the embyo stage. WM has no hgl rie otclua 
specialists &M research to date has beenlrgely liited to plot
trials of importeod genetic materials 
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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 14t respectively. The
 
total economic impact would amount to about $700 in annual farm 
incoie. Clearly, tne major payoff lies in tne adoption of the new
 
coffee technology-management system. Additional net returns trom
 
this new technology amount to over $i,000 or nearly 90% of the 
increase in net returns attributable to all new technology adoption.
 
The impact of new coffee technology is thus responsible for 
increasing net firm return to a level or over $23,000 per year. At 
this level, the tarm is a very viable commercial enterprise. 



7100LIGlY ThA?**ktJ P141JEI 

( Ls S 000 ) 

fto___- y___ - 1y 61 

XID (IJp 
Vf" 84 

AlD ()Lip 
Vf 

All) 
b5 

lip 

kY 

All 

66 

lIP 

FY 87 

AID GDlP 

FY 88 

AID GOP 

FY 89 

CDDP 

2UFAL 
AID C(nP 

GRAM 

'1IMAL 
A. Kxwn 

. 
- rQ-_. 1h: 112 1,6 1 it 33 94 %31 3 323 67 219 56 219 56 3,833 606 4,439 

a,. 
2. 

zf 
1. 
2. 
3. 

. ;t&-0 
LsEa hZtcs 
1 

7 2 
-stt 

11 

-

-

015 

17 
1. 

136 633 
. 

_ 

94 
-

531 
-

-
_ 

-
83 
-
_ 

323 
-
-
-

67 
.-
-. 

219 
--

. 
-. 

67 

. 

219 

. 

56 

. 

41 
3,792 
1,175 
1,000 

175 

-
606 

26 
-
-

41 
4,398 
1,201 
1,000 

175 
C. Z--

1. 
2.-3. - , 

gt1. O7JI,,n!t 
2. FIC1.. materlal 
3. ,3z isat'-ials 
4. 4--, 1 LIvv 
5. ML:..-...¢c 
6. PIel1 
7. 

A. HI-.A1: Lplp. 
9. . kt.-

E.______________1t.. fC,-i. U.. . 

3a 
_. __ _" _______, 

1. - -
2. , 2 

G. kt t. r..jl .1 laries 
1. Fiell itff 
2. -L. cc t t 

4: 

-
21 -
- 4-

37-,-! 7
157 -

- -

z0 -
15 -

- -

--

-
2- -21 

-

25 -
-

-
--

- -
417 

- 375 
- 42 

7 
I 
21 

11."7
lob 
l5 
li 

6.) 
240 
-

-

41 
54 

25 

125 
-

121 
-
-

71 
-
-
.. 

71 
6w 

"-
-

-
-

LU 
--

-. 

-
-
-
-

tl2 
b5 

41 

-

-

15 
-
15 

-

40 
" 
20 
20 
-

35 
-

25 
10 

5 
-
-

-

-

-

7tj 

-
.-
7d 

60 
--- --

-

-

-
60 

-

-

-
-

-

651 
602 
49 

-

-

1 
-
15 
.-
-

124 
. 
20 
20 
-
-
-
-

84 

35 

25 
10 

5 
5 

-
-

-

-

104 
-
-
.. 

104 

135 
.. 
-
-
-

-
60 
75 

-
-
-

-
-
-
-

(.51 
602 
49 

-

-

-

15 
-
15 

-

70 

20 
20 
30 
-
-
-

-
-
35 

25 
10 
5 
5 

-

-

-

-

144 
-
-
-

104 

135 

-
-
-
-
60 
75 

-
-
-

-
-

-
-

651 
602 
49 

-

-

15 
-
15 
. 
-

85 
. 
20 
20 
45 
-
-
-

-

35 

25 
10 

5 
5 

-

-

-

-

155 
-
-
. 

155 

135 
. 
-
-
-
-
60 
75 

-

-

-
-

-

-
-

651 
602 
49 

.& 
15 
-
15 
-
-

40 
. 
20 
20 
-
-
-
-

-
-
35 
.-

25 
10 
76 
76 

-
-

-

-

155 
-
-
-

155 

L35 

-
-
-
-
60 
75 

-

-

.21-

-

-

-

651 
602 
49 

-
192 
57 
93 
42 
-

1,798 
263 
115 
155 
900 
240 

-
-

84 
41 

283283283 
42 

175 
66 

219 
96 

123 
-
-
-

26 
757 

-
-
-

757 

667 
-

-
-
-
-
367. 
300 

-
-

-

-
-
-96 

4,284 
3,948 

336 

26 
949 

57 
93 
42 

757 

2,465 
263 
115 
155 
900 
240
367 
300 

84 
41 

42 
175 
66 

219 

123 
4 
3,948 

336 

Y1 

TO TA L. 1..;'.12.4. £10 r1 __ 83l3 71o )7" 448 997 359 997 385 997 7,50i 6,340 13,840 

m 

I 'rt 0 2-4 

Lfl 



A.. 

C. 

Pro)x-t Yeax = 

It.r r & ~[m-.-cecoz 
2..",, ~ 
3. ,4. -
5. -

--

2. inr.ag 

kb--a 

i. 
2. &zruz: hger.s
3. a.C A*.nn 
4. 

t 

FS 8 Iy 

112 

47 -

535 
25 

48i 

24 
24 

417 
261 
114 
26 
bo 

SALARLC:; BY PqaJixzr CCMIpor42n,
FUFI1CzL CUCSSIFICATION N-L) FISCAL YEAR 

( u $ 000 

lY84 85 kY 86 FY 87 

__883 67 

8e 
47 -

10 10 20i5 25 14 14
51 51 51 25 

71 78 104 143 
6 39 52 7137 39 52 72 

b12 651 651 651392 417 417 417171 185 185 18526 26 26 2623 23 23 23 

FY 88 

56 

8 
34 
14 
-

155 
78 
77 

651 
417 
185 
26 
23 

FY 89 

56 

8 

34 
14 
-

155 
77 
78 

651 
417 
185 
26 
23 

70ML 

606 

7- 847 

118 
151 
203 

757 
378 
379 

4,284 
2,738 
1,210 

182 
154 

i.294 
1. 

2. ,It-1 2 

E.Se i , t- e 
2. ::;,.l114 
3. t "+-'-: 

F. tl.7c,!~; . trairi:rsZ,5
2.3,::: 

3.4. .j:c1141 
S. irep. traznzrg 

G. Azinistrat ion 

1. 7--,-Z Oi: f Ia.2. 

3 
261 

128 

14 

11tr] 
5 

2524 
24 

4"2 

16I26 

42's 
33 

392 

18-

171 
14 

164 
1, 

5136 
37 

49 

-1 1 

425 
8 

417 

_i1 8-"r_ 
181, 

164--0
-15 

5139 
39 

49 

425 
8 

417 

d s 
--

185 

17910
14 

5152 
52 

49 

21 

425 
8 

417 

18 5 
--

185 

20320
14 

2572 
72 

49 

2326 

425 
8 

417 

8 5 
-

185 

20334
14 

78 
77 

49 

21326 

425 
a 

417 

18 51 
1851,0 

23220
34 
14 

77 
78 

49 

2326 

2,844 
106 

2,738 

, 3
1,23t 

28 

_ 
Ila 
151 

203
278 
279 

336 

154182 

A 
5,647 > 

W~ x : 
(D 
0 

W-. (D 
cr xr 

0 t



7
7 

C
 

~~~ 
~

_97
~ 

~ 
~ 

nne
~~77~.7

II.C
v

7
. 

~~~7hibi7 
2
7
 

7
7
7
 

~ 
~ 

7
 

~ 
~ 

7
78
8
 

7
 

1~ 
O
7
 

7 5
1
7
 

7
7
~

~
~

~
~

F
 

7
P

4
 

7
-7
0
 

7
 

7
~

7
 

-m 

7
4
 N 

7 

4
p

. 
a 

t 
q

 

in 
-V

 
V

4 

;!7
7
7V

%
7
 

M
 

R
E

A
 

4. 

-

7p 

144 
P4 

7
7
7
7
.7

 

7
~

~
~

 

're 

0%
 

4 
07 

0
' 

. 

3' 
O

R
1 

6 

1q 
e 

#
4
4
 

http:77~.7II.Cv


PROJE)CT 

Project Component 


Human Resources Development 

Human Resources Development 


DevelopTment of IE&C 

IE&C Center/Directorate 

Project Evaluatin and Pnase 
2 Design 

Project Evaluation and Pnase 
2 Design 

Project Evaluation and Phase 
2 Design 

Project Evaluation and Phase 
2 Design 

Project Evaluation and Phase 
2 Design 

Logistics Support 

Institutional Coordination 

Final Project Evaluation 

Total 
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Table
 

FINANCED 	 TECHNICAL ASSISTANCE 

Activity Area 
p/in or Field of Expertise Cost ($) 

2.5 	 Pre-prograin Training 18,000 

2.5 	 Initial Technical Training 18,000
 

2.5 	 Materials Development 18,000
 

2.5 	 Administration 18,000
 

3.0 	 Agricultural Economist 22,000
 

3.0 	 Extension Specialist 22,000 

3.0 	 Farm Managemint/Farming 22,000 
Systems 

3.0 	 Adult Education 22,000
 

3.0 	 Cuiinunications 22,000
 

5.0 	 Admin./Financial Mgmt. 38,000 

5.0 	 Extension Administration 38,000
 

10.0 	 Team of Exports 70,000 

Contingencies (10%) 37,000 

45.0 p/m 	 $365,000
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CALCULATION OF MINIMUM FUEL COSTS FOR MUXJMOCYCLES 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 1/ 587,520 2/ 30 1.65 Y 32,313 

4-W Drive Assistant Agent 24 _ 165,888 2/ 15 1.36 Y-/ 15,040 

4-W Drive Senior Agent 16 101,088 3/ 15 1.36 5_/ 9,165 

4-W Drive Specialists 10 26,000 15 1.36 5- 2,340 

4-W Drive Administrators 2 12,000 15 1.36 5_/ 1,080 

T 0 T A L 59,938
 

1/ Assumes use of 85 motorcycles and 24 4-W drive vehicles per week.
 

2/ Assures 4 days per week in field, 30 miles per day, plus 20% other project related
 
travel. 

3/ Assures 104 days year in field, 30 miles per day, plus 20% other project related travel. 

4/ Gasoline. 

5/ Diesel. 



TABLE 5
 

Cost of Training of Personnel per year and Distribution of Persons/month.
 

Type of training 

1983 1984 

Year 

1985 1986 1987 1988 1989 Tbtals 

Pre-program 

Subject-matter 

120,000 i/ 31,000 

120,000 i_/ 100,000 

31,000 

80,000 

Dollars ($) 

31,000 

80,000 

31,000 

80,000 

31,000 

80,000 

31,000 

80,000 

306,000 

620,000 

Short-term (3 to 
6 month) 

Graduate program 
(M.S. level) 2/ 

Total 

304,000 2/ 

208,000 

752,000 

264,000 

520,000 

915,000 

202,000 

520,000 

833,000 

108,000 

312,000 

531,000 

108,000 

104,000 

323,000 

108,000 

-

219,000 

108,000 

-

219,000 

1,202,000 

1,664,000 

3,792,000 

Pre-program 160 25 25 

Person/Month 

25 25 25 

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 

i/ 
2_/ 
3_/ 

Estimated cost of first time course for 160 participants.
Estimated cost $4,000 per month per participant 
Estimated cost $26,000 per academic year per participant 

0o t 

Ln 


