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Name of Country: PANAMA 

PROJECT AUTHORIZATION 

Name of Project: 
Project Number: 

Managed Fish Production 
525-0216 

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961, as 
amended, I hereby authorize the ~lanaged Fish Production project for 
Panama involving planned obligations of not to exceed $992,000 in 
grant funds over a 3 year period from date of authorization, sub
ject to the availability of funds in accordance with the A.I.D. 
OYB/allotment process, to help in financing foreign exchange and 
local currency costs for the project. 

2. The project consists of assisting Panama's Ministry of Agricultural 
Development to expand freshwater fish production in Panama in 
developing its institutional capabilities, by conducting a pilot 
program in several rural communities, and by conducting studies to 
demonstrate the need for and feasibility of a large-scale managed 
fish production program. 

3. The Project Agreement which may be negotiated and execu~ed by the 
officers to whom such authority is delegated in accordance with 
A.I.D. regulations and Delegations of Authority shall be subject 
to the following essential terms and covenants and major condi
tions, together with such other terms and conditions as A.I.D. 
may deem appropriate. 

4.a. Source and Origin of Goods and Services 

Goods and services except for ocean shipping, financed by A.I.D. 
under the Project, shall have their source and origin in Panama 
or in the United States, except as A.I.D. may otherwise agree 
in writing. Ocean shipping financed by A.I.D. under the project 
shall except as A.I.D. may otherwise agree in writing be financ
ed only on flag 1essels of the United States. 

b. Conditions Precedent to Disbursements 

Prior to the disbursement under the Grant, or to the issuance by 
A.I.D. of documentation by which disbursement will be made for 
any purpose other than to finance (i) technical assistance, (ii) 
long-term training in the United States or {iii) construction of 
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hatchery ponds (iv) or vehicles, Panama will, except as A.I.D. may other
wise agree to writing, furnish in form and substance satisfactory to 
A.l.D. evidence that arrangements have been .uiade for the provision of 
long-term technical assistance. 

c. Covenant 

Panama covenants that, -.rithin the first eighteen months from the date of 
signing of the Project Agreement, two professional staff members, one of 
whom shall be designated as department chief, shall he assigned to the 
Technology Transfer Department of the 'National Directorate of Aquaculture 
and at least four staff members loceted in regional directorates shall be 
assigned on a full time basis to aquaculture activities related to imple
mentation of this project. These staff members shall be in addition to 
those staff members already employed by the National Directorate of Aqua
culture and the regional directorates. 
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I. Project Background 

A. Introduction 

Many of the poorer rural areas of Panama suffer from chronic 
nutritional problems. Deficiencies in essential amino acids, 
normally contributed by animal protein, are cof1lilll>n. A nutritional 
study conducted in 1967 in.dicated t'hat one-sixth of the rural l/ 
population is not meeting its basic daily food requirements.-

According to this study only one-third of the families 
surveyed were considered to be consuming at least most of their 
overall recommended caloric-protein requir~..illent. Almost 15% of 
those surveyed were consuming less than 70% ' f the required level 
and 3% of this group were getth1g less than 50% of requirements. 
Although studies in the urban areas (represented by Panama City) 
were not as complete as those in the countryside, findings suggested 
that protein-caloric malnutrition (PCM) in the cities was not nearly 
so severe. The study concluded that 60% of all Panamanian 
children under five years of age in rural and urban areas were 
suffering from varying degrees of malnutrition. In fact, growth 
retardation for the average Panamanian chifd was sig~if icant when 
compared with the generally accepted norm.I/ 

More rece~t data from a 1975 nutrition survey of poverty 
areas in Veraguas and Chiriqui provinces suggest that the nutri
tion situation in rural areas has deteriorated slightly since 
1057, especially young children below 5 years of age.}] In 1967 

approximately 61% of young children shuwed signs of protein
caloric malnutrition (PCM), while in 1975 the figure was 66%. 
Moreover, in Veraguas com111unities that have participated in 
Complementary Feeding Programs run by the Ministry of Health, 71 
to 75 percent of young children showed signs of PCM. A recent 
dietary survey estimated that among rural families in Veraguas 
province, average consumption of protein is around 43 grams per 

consumption unit Rer day, which is approximately 30% below re
commended levels._/ 

}:../ "Evaluacion Nutricional de la Poblaci6n de Centro America y 
Panama", Institute de Nutrici6n de Centro America y Panama 
(INCAP) y Of icina de Iuvestigaciones Internacionales de los 
Institutes Nacionales de Salud (EEUN), 1969. 

]:_/ For .more information on the nutritional conditions in Panama, 
refer to "A Multi-Sectoral Analysis of the Nutritional Problem 
in Panama", Poynor Intl. Incorporated, June 22, 1979. This 
report is now on file in LAC/DR. 

3/ Importancia de la Planificacion de Politicas y Programas de Ali
mentacion y Nutricion en Panama" Dr. Cutberto Parillon D., 1980. 

!:!_/ "A Methodology for Evaluating the Nutritional Impact of the 
USAID Panama Managed Fishpond Project", Judith McGuire, Dec. 1979. 
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Food purchaaea of low1~r income rural and urban families center 

'lround what is available or .:if fordable rather than what may be 
nutritious. Many of the products with::.n tc;!latively easy 'financial 
reach tend to be those of limited nutritional value such as rice, 

plantain 9 sugar and several types of roots. Beans are about the only 
relatively high-protein food consumed with regularity, although 
unfortu..1ately, production and hence availability had declined 

markedly in many rural areas of Panama during recent years. Beef, 
chicken, fish and dairy products while certainly desirable are 
~enerally too expensive in most areas to bi~ purchased with any fre
quency by poor people and very often are not available at all. 

Inefficient food production and marketing systems are con
tributors to the high cost a:nd limited availabiljty of many 
nutritious foods. Seafood, for example, while obviously abundant 
on the coasts, does not get into the interior on a regular basis 

because of the lack of an effective marketing system. Vegetable 
products fall into the same pattern of overabundancy in some areas 
at some times and general scarcity at other times. Beef and 
poultry prices are high partly because of the high cost of feed 
grains -- which are costly because of low agricultural productivity. 
In contrast, freshwater fish culture, which tends to employ un-

~ 

productive resources, not only has the pot,ential of becoming widely 
diffused -- and hence readi~y available in rural 8reas -- but has 
the additional advantage of providing a store of food that is almost 
continuously available throughout the year. 

B. GOP Rationale for a Large Scale Managed Fish Production 
Program 

1. The Government of Panama (GOP) initi~ted a policy in the 
early 1970's of encouraging the production and consumption of pork, 
chic!<.en and freshwater fish -- with an emphasis on fish -- as 
substitutes for the more expensive, scarcer beef. 

The rationale of the GOP for supporting freshwater fish 
culture goes beyond the appa.rent cost advantage exhibited by com
parison of alternative sources of pr~tein (Section IV A}. Given the 
resource base commonly found in poor rural communities - character
ized by low-quality and limited area of land - it is necessary to 
seek alternative means of producing food aside from cropping and 
cattle raising. While the alpplication of new technology to 
rudimentary agricultural pralctices could provide a large pay-off, 
the adaption and riissemination is extremely complex and time
consuming. In contrast, judging by its rapid rate of acceptance 

and diffusion, fish culture apparently offers a technology which 
is relatively easily adapted to the circumstance and assets found 
in many of :anama's rural communities. The basic ingredients or 
preconditions are a plot of unproductive land within a reasonable 
distance of a low-volume source of water, a willingness to invest 
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considerable labor (or capital) in the excavation of a pond, motiva

tion to increase food intake and assistance from aquaculturP 
specialists. 

To promote freshwat1?r fish culturf: c:-;e GOP established the 

National Directorate for Aquaculture (DINAAC) within the Ministry 
of Agricultural Development (MIDA) in 1976. In the early 1970's 

AID had financed the construction of a national fish hatchery and 

research station and the training of biologists, one of whom re

ceived his PhD in Aquaculture in the United States and became the 

director of DINAAC in 1976. 

C. Current Freshwater Fish Culture Activities 

Through active promotion of the Directorate of Aquaculture, 
198 fishponds had been built in Panama by the end of 1979 of which 
162 were active. Of these ponds all but 4 served five or more 
households. 

The vast majority of fish ponds in Panama are small (200-
800 m2), usually hand-dug ponds which provide about 0.7 lbs. of 
fish per m2 per year. There are about 125 &mall fish ponds 
currently in operation, all of which have received fingerlings 
from DINAAC. These ponds gener3lly use commercial f ishfeed or 
chic~en feed to grow the fish. A smaller number of large (1000-
5000 m2), machine-dug ponds have also been built. To date about 
75 of these ponds have been built, many through the Mission's 
SDA activity. The yield per m2 of surface water is about the same 
as for small ponds. These ponds in some cases have been combined 

with swine production activities and/or community gardens. 
These integrated animal husbandry/fish/garden projects may 
potentially result in increased fif'.h proc.•1ction at lower unit cost. 

At twelve ponds, hog enterprises have been established adjacent to 
the ponds to provide fertilizer for the pond as well as additional 
income and/or protein for the community. Research and actual 
experience in four locations have shown that small gardens can be 

successfully established in the vicinity of the pond to take ad
vantag~ of the runoff of fertile pond water for the production of 
vegetables. However, such projects are technologically more 
complex. Clearly DINAAC has been successful in promoting the 
construction and starting of fishponds. The consumption impact 
to date is less clear, however. An average of 1.4 ponds of fish 
per capita per week is necessary to bring average protein 
consumption to the recommended level of 60 gm/day. Most small 

ponds produce only 140 - 700 - pou .• ds per year while production 
in large ponds ranges from - 1200 - 4000 pounds per year, 
although there are a few exceptions (high and low) for both small 
and large ponds. At present, the annual yield per m2 for both 
small and large ponds is well below the theoretical production 
capacity of the ponds. 



The Directorate of Aquaculture is currently in charge of 
the operation of two aquaculture hatcheries. and laboratories, 
training of personnel and supervision of outreach activities under
taken through regional extem1ion off ices of the Ministry of 
Agricultu~al Development. Currently the n~:gional offices are pro
viding sporadic technical asslistance to appro~dmately 75 communi
ties that have large fish ponds and 125 communities with small 
ponds. 

The primary fish species which is utilized by DINAAC to 
stock fishponds is a $ilapia hybrid, howeve:r, five other species 
including, a tilapia nilotica, common carp, silver carp and guapote 
are being stocked. Approxi.nulLtely 140,000 fingerlings are produced 
per year. This quantity is insufficient to meet current demand for 
fingerlings. 

II. Priority and Relevance of the Managed Fish Production Project 

The major thrust of the ?.fission's current development strategy 
for Panama is employment crec:Ltion. The bulk of AID' s resources in 
future years will be allocate!d to project which achieve this 
objective. Nevertheless, the~ Mission strategy explicitly recognizes 
th'it the worsening malnutri.t:i.on in Panama, which is directly 
correlated with low productivity, must be addressed with a series of 
interventions aimed at alleviating the immediate m.anif estions of 
malnutrition. Although specific long-range. program activities hff1•e 
yet to be precisely identif ieid, support of a large-scale managed 
fish production program is, potentially, an eJtcf':.lent alternative 
for addressing, protein deficiencies in rura.l Pr.r:ama. The n:ajor 
advantage of such a program is its self-perpetuating character, 
especially when compared to PL 480 Title II program acthities 
which ger.er-Rlly have only a transitory benefit. The Managed Fish 
P:;.oduction Project which is intended to verify the feasibility of 
implementing a large scale program, constitutes an important 
element in the effort to address the malnutrition problem in 
rural Panema. 

III. Description of the Pro~~ct 

A. Statement of the Problem 

Despite the clear evidence of the inherent attractiveness 
of a large-scale program of community managed fishponds as a means 
of addressing the problem of protein deficiencies in poor rural 
areas, there exist a number e>f unanswered substantive questions 
regarding the viability of a large scale managed fish production 
program which are not amenable to resolution in the normal 
project design process. 
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1:ht;, consumption impact which increased fish production in 
poor rural comI!lunities might be expected have, in terms of the 
aggregate increase in protein intake and the distribution of that in
crease among families in the co'lmliunities and within the family units, 
must be as'!ertained. The economic and financial implications of 
proposed integrated animal husbandry continuous ha·,~vest fishpond 
activities for the members of the poor rural communities in which 
they are located must be carefully assessed prior to initiating a 
large scale managed fish production program. Important questions 
relating social and administrative feasibility of a managed fish 
production program must be answered. These include~: (1) 
ascertaining the degree to which participating communities will have 
to rely on the Ministry of Agricultural Development and other govern
ment agencies for assistance with regard co technical and organi
zational aspects of pond operation and for credit required to carry 
out integrated animal husbandry/fishpond activities, And (2) 
testing the feasibility of proposed alternatives for the provision 
of such services. 

These unresolved feasibility issues can be most adequately 
answered by implementing a pilot project in which ... arefully 
monitored field activities are carried out and alternative arrange
ments are tested under semi-controlled conditions in order to 
generate the information required to provide answers to these major 
feasibility questions in which a high degree of confidence can be 
placed. 

B. Detailed Project Description 

1. Goal and Purpose Statement 

The sector goal is to improve the nutritional status of 
the rural poor. The specific program goal which will help to attain 
the sector goal is to expand the number and increase the productivity 
of fresh water fishponds in poor rural comm~nities of Panama to 
directly provide an additional source of h.: ·h-quality protein to 
community members. 

The project purpose is to verify the need for and feasibility of 
implementing a large scale managed. fish oriented toward increasing 
the nutritional status of poor rural families through the direct 
consumption of fish. 

During the past four years Panama's Ministry of 
Agricultural Development (MIDA) ha.a been engaged in an ambitious 
effort to promote fresh water fish ccJ.ture in many poor rural 
communities in the central provinces of Panama. ·To date MIDA' s 
National Aquaculture Directorate haa adopted existing technologies 
from Asia and North America to Panam.anL.n conditions and is 
employing various species tilapia and carp in the community fish
ponds. This effort has achieved notable success in terms of the 
number of fishponds built, over 200, and in terms of the acceptance 

I 

_] 
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of fish as a highly desired food among ~ural Panamanian households. 
Nevertheless, productio~ (and consumption) of fish in most 
communities is presently quite limited. An expandE!d managed fish 
production program would be directed to increasing production in 
each community to a level where it would have a meaningful 
consumption impact as well as expanding the number of communities 
served by pond projects. This is to be done through the introduc
tion of new technologies and management techniques which should in
crease pond yjelds, i.e. through the introduction of integrated 
swine/fish/garden projects with continuous (bi-weekly) fish 
harvesting. 

Af though a large-scale managed fish production program 
using the integrated animal/fish/garden concept is likely to be 
successful there are a number of ].m?ortant issues of consuffiption 
impact and of technical, economic, social and administrative 
feasibility which cannot be satisfactorily answe:r~d (see Section 
III.B.2.b. - Project Outputs - Project Studies) without further 
field investigations. !n particular, there are a number of unknowns 
with regard to the best means to implement a managed fish production 
program. These studies require that a signifie:ant amount of data 
be gathered under carefully monitored, quasi-exp~rimental conditions. 
The most effective way of carrying out these studies is to implement 
a pilot project in which major impact and feasibility issues are 
answered through the development and implementation of carefully 
w.onitored fish pond projects and in which the institutional 
arrangements required for a large scale managed fish production 
program ti.bout which significant uncertainty exists )are implemen.:r:d 
on a trial basis. 

2. Project Outputs and Inputs 

This pilot project will test the technical, admin
istrative and economic/financial feasibility of a program of 
integrated animal/fish garden projects. It will measure the 
consumption (nutritional) impact of suc~1 projects. It will also 
strengthen the MIDA/DINAAC's institutional structure where 
necessary in order to provide an adequate basis on which to evaluate 
issues of program feasibility. 

Specific outputs of the project include (1) 
demonstration pond projects; (2) project studies; (3) an oper
at:ional technology transfer prograru which utilizes trained pro
fessional and para-professional personnel; and (4) an expanded 
and improved hatchery operation. Each of these project outputs 
is necessary to achieve the project purpose. 

a. Dem~nstration Pond Proje_cts 

(1) Scope of Acthrity 
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The primary objective of these demonstration 

pond projec..ts is to generate the data requr.red to carry out the 

feasibility studies described in Output b. 

Approximately 20 demonstration pond projects 

will be developed under semi-controlled conditior~. These projects 

will be operated with dif fenmt technologies and institutional/ 

management mixes in order to facilitate comparisons of the 

feasibility of alternat~ve technologies ano institutional approaches. 

Examples of the technological and institutional changr..; to be 
tested inch!rle community fingerling production~ community selection 

(sexing) of fish, continuous harvest fishponds wit~ integrated 

fish and animal p'l.'.'oduction, different si"es of continuous harvest 
ponds, the use of local para-professional personnel, and the use of 

agricultural production cooperatives to channel credit for pond 

projects. The innovations vlhich are introduced will attempt to 

gradually transfer responsibility for major aspects of integrated 

fishpond management to the fishpond comrnunities or to organizations 

which have a direct and on-going association with comrnunity groups. 

According to the technological and institutional factors tested at 

at each pond•- _site, projects may require the establishment of a 

completelv new fishpond activity or they may.· involve modification or 

expansion of existing ponds. These innovations will be, in most 

cases, introduced on an incremental basis up-grading existing ponds, 

e.g., converting successful single harvest pondsto continuous 

harvest or adding animal husbandry projects to fish only ponds. 

(2) Pond Site Selection 

Demonstration pond projects will be located 

within a project area consisting of Veraguas, eastE~rn Chiriqul., 

Cocle, and Herrera provinces. Sites for the demonstration projects 

will be based on the requirements of the project studies and on 

the types of technological and institutional innovations which \.:rill 

be introduced. Prior community interest and evidence of comnr.mity 

initiative as well as factors such aB the likelihood OL nutritional 

deficiencies, accessibility, and technical considerations will be 

considet"ed as community selection criteria. 

Because fishpond projects initiated in this 

project will be used to determine impact on communities and 

feasibility of various culture systems and for demonstration 

purposes to motivate commur.ities to start or expand fish culture 

projects in areas where there is a high nutritional need, there is a 

need to care:ully select communities in which the project ponds 

are located. Preliminary selection of demonstration pond sites 

will be done by means of a survey of possible pond sites, which will 

be evaluated by a representative of nutrition department of the HOH, 

representatives of DINAAC and the regional MIDA o~fices, the social 

scientist in charge of the project studies and a USAID representative. 

Selection criteria to be applied include: 
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(a) Probable nutritional need 

Within the project area (eastern Chiriqu1, Cocle, 
Herrera, and Veraguas Provinces) coill!iT1.1nities will be chosen in 
areas which are identified by the Ministry of Health as having a 
high incidence of malnutrition. In addition, nutritional need 
will be corroborated by the on-site surveys of the particular 
communities tentatively selected as sites for demonstration pond 
projP.cts. This will be done by means of a visual inspection of 
livhL,c:. ·ffidards and personal contact with residents to assess tht• 
general patLern of food consumption and relative economic status. 

(b) Community Interest in and Commitment to Fresh 
Water Fish Ponds 

Communities demonstrating an interest in fish 
culture as e·1 ~denced by successful prior experience with fishponds 
will be given preference, while communities manifesting a high 
degree of interest or having an outstanding request for the ser
vices of DINAAC will also be considered. In addition, members 
of the prost-2ctive fish culture groups must demonstrate an 
ability to organize themselves by either having 
worked on a community development project, or by having obtained 
membership in an established cooperative for the purpose of jointly 
conducting a productive activity. 

(c) Adequate Pond Sit~s 

Potential participating communities must be 
evalu::ited for adequacy of pond sites. The prospective fish 
cultur2 group must be aale to provide free of outside claim, a 
plot of land which can be served by a year-round supply of fresh 
water fed by gravity flow; which has impermeable soils; and 
which will allow the construction of one or more ponds of at 
least 1,000 m2 in surface area. at a reasonable cost. 

(d) Potential Demonstration Effect 

To the extent feasible, selected communities 
will be strategically or centrally located to serve as demonstra
tion models for surrounding communities, 

(e) Access 

The prospective community and pond site must be 
accessible to an existing road which can be transited by vehicles 
throughout the year. Final selection of demonstration pond project 
sites will be made by Directorate of Aquaculture based on the 
recommendations of the survey team. The sites selected \~ill be 
subject to approval by TJSAID/Panama. 



-9-

(3) Inputs Hccl'1 i~~<l- for ~t:_l>t•mo1y_.~rnt ion Pond 
ProjectH_ 

$90,000 of grant funds and $20,000 of counter
part funds will be provided for the construction of ponds and animal 
enclosures. Approximately six hectares of ponds will be constructed. 
AID and GOP funds will finance earth movement, materials to build 
pond drains, water inlets and small cofferdams to divert water into 
ponds and construction materials for the animal enclosures. The 
communities which participate in the demonstration project will 
contribute -unskilled labor and local materials during the construc
tion of the ponds. They will also contribute their labor during 
the operational phase of the projects. The estimated value of the 
community contribution over the life of the project is $25,000. 

A small revolving credit fund will be 
established to finance costs associated with the operation of 
the demonstration pond projects. The AID grant will provide 
$10,000 to this fund while GOP counterpart will provide an 
additional $20,000. 

In order to effectively develop and implement 
the demonstration pond projects, MIDA will expand the number of 
extension agents operating out MIDA's regional offices who deal 
with aquaculture on a full-time basis. It is e~pected that eight 
additional agents will be added to the staff within the first 
eighteen months to two years of the project. These agents are 
expected to be selected from a number of students now pursuing 
a three year course of study in aquaculture at the Regional Univer
sity Center in Santiago. 

Approximately $50,000 in AID funds will 
finance the acquisition of four diesel pick-up trucks to be used by 
the extension agents to carry out their duties. 

b. Project Studies 

A series of three interrelated feasibility 
studies constitute a major project output. These studies are 
closely related to and dependent on the implementation of the 
demonstration pond project activity which will provide the primary 
data base for the feasibility studies. 

The three feasibility studies which will be 
conducted as part of the project are: (1) program effectiveness 
study; (2) consumption impact study; and (3) economic/financial 
feasibility. Preliminary scopes of work for these studies are 
contained in Annexes V and X. The major objectives and the 
general approach of these studies are discuss~d below. 
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(1) Objectives of Project Studies 

(a) Program Ef fectiven~ss Study 

TI1is study is iP~ended to evaluate the 

socia1 and administrative feasibility of the proposed program. 
Because there is significant uncertainty about the social and/or 
administrative feasibility of the technologies and the institutional 
arrangements proposed for the project, these will be implemented 
on a limited scale and will be carefully monitored on an on-going 
basis by an experienced anthropologist. Particular attention will 
be paid to the effectiveness of major elements of the service delivery 
outreach sy~tem, e.g. dissemination of fish culture technologies, 
technical assistauce to communities, credit, provision of inputs 
for integr::ited animal husbandry/fish projects, within the socio
cultural context of each village. The social soundness analysis 
has shown that the community groups which implement fishpond 
projects almost inevitably are highly dependent on MIDA/DINAAC 
services, at least during the initial implementation of the pond 
projects, while current ~IDA/DINAAC outreach activities are 
constrained by work overloads and vehicle shortages. As a result 
a flexible program implementation strategy will be adopted by 
MIDA which will em~hasize three interrelated factors: (1) 

development of a community selection process which will maximize 
the likelihood that the connnunities selected can effectively 
implement fishpond projects; (2) re~iance on other existing 
financial and organizational resources which can assist community 
groups to develop fishponds activities; and (3) experimentation 
with different organizational arrangements, in order to identify 
cost-effective ways to implement a large scale managed fish 
production program. 

(b) Consumption Impact Study 

Because the ultimate objective of a large
scale managed fish program is to raise nutritional levels in 
poor rural communities where fishpond activities are implemented, 
it is important to attempt to assess the impact that such a program 
may ~ave. In order to obtain an indication of likely nutritional 
impact which will result from implementation of fishpond activities. 
on a continuous harvest basis, a consumption impact study will be 
undertaken. This study will attempt to measure changes in 
food ccnsumption within poor rural communities which result from 
implementation of fishpond projects. The decision to use a 
consumption impact survey as a proxy for measuring estimEted 
nutritional impact is based on a study financed by the USDA 
Nutrition Economics Group under RSSA 3-77 (Economic Analysis of 
Agricultural Policies). This proposed methodology for evaluating 
the impact of the managed fishpond project serves as the 
~asis for the scope of work for the consumption impact study 
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(see Annex X). This study indicates that other tests e.g. 
anthropomorphic tests, mealsurements of infant mortality and 
blood chemistry tests, are unlikely to yield meaningful data. A 

consumption impact survey is proposed as a feasible alternative 

for measuring likely nutritional impact. 

The consumption impact study will 
gather baseline data on food consumption in all communities 

selected for demonstration pond projects by means of a 24 hour 

dietary recall survey administered at least once before fish 

harvesting 011 a continuous basis begins and periodically thereafter 

during the life of the project. Tl1ese clata, when analyzed using 

appropriate statistical techniques, will permit an evaluation of 

the nutritional impact which can be expected to be obtained through 

the implementation of a large-scale managed fish production 
program in poor rural comrnnnit ies in Panama. 

(c) Economic/Financial Analysis 

The economic/financial analys~R will 

focus on the managed fish production activity from the standpoint 

of the participating families. It will assess the financial 

feasibility of p0or rural families' participation in managed 

fish production activities and the amount of subsidy which may be 

necessary to make managed fish production a viable option for 

the poorest communities. A scope of work for this study is 

included as Annex 5.B. 

(2) Implementation of Project Studies 

The three project studies (consumption 
impact, economic/financial and program effectiveness) will be 
closely coordinated to achieve an efficient utilh.ation of human 
and material resources. Simultaneous research for these studies 
will be carried out on three levels: the household level, the 
integrated fish pond project level, and the community level. 
The methodology for implementing the project studies will consist 

of carrying out baseline research at household, fishpond 
project and community levels in each connnunity sel~cted to 
participate in the demonstration pond activity and will include 
periodic follow-up studies in each village. The baseline 
activity will precede any interventions in selected demonstration 

fishpond projects. Return visits will be scheduled periodical-y 
after demonstration pond projects are implemented. 

The principal research questions addressed 

at each level include: 
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(a) Houst::!hold level - Do fishponds and related 
animal production. horticulture or forage production improve house
hold nutritional levels as measured by total household protein 
consumption and increm1ed dietary variety? 'fo what degree? At 
what cost? Which households bel1lefit and why? Are households 
having Lhe poorest diet reached1' 

(b) Community level - \.fl1ich comm.unities benefit 
and why? Are communities having the poorest diets reached? What 
community characteristics correlate with or affect positive or 
negative outcomes? Can pond projects be extended to other 
communities and to what type? Which components in which combina
tions can be extended? 

(c) Fishpond project level - What is total 
pond out\)ut of different technological options? Is output 
relative to village size adequate to affect me~aningful household 
dietary change? ~s output distributed amo-i.g or sold to 
participants adequate to affect a change? How much production is 
sold to non-participants? What are conotruction and operating 
costs of fishponds? MIDA/DINAAC overhead costs? What is relative 
effectiveness of linkages betweEm MIDA/DINAAC and community groups? 

A preliminary scope of work is 
presented in Annex 5.A. 

(3) Required Inputs for Project Studies 

A social scientist (budgeted under external 
technical assistance) will coordinate the studies and have primary 
responsibility for carrying out the program effectiveness study. The 
consumption impact and economic/financial studies will be 
directly supervised by a contract panamanian nutritionist and 
economist respectively. A team consisting of a field supervisor 
and four interviewers will spend the major part of its time 
gathering household food consumption data but will gather data on 
village characteristics. They will also work with the extension 
agents to gather production and cost data for the demonstration 
fishpond projects. A data analyst will be contracted on a part-
time basis to perform statistical analysis of data. Grant funds 
will also be provided for equipment and materials needed for the 
studies, for computer analysis, for field team per diem and for 
the purchase of a blazer type v1~hicle for the field team. The cost 
of these inputs, excluding costs related to the contracting of the 
social scientist are estimated to be $175,000. 

c. Technology Transfer Program Development 

The staff and :functions of the Technology Transfer 
department of DINAAC will be expanded in order to improve the over
all technical capabilities of the aquaculture program. Currently 
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the department has one technician with ample field experience but 

limited formal training in aqmaculture. At present, the depart

ment has a limited capability to provide apecif ic technical guidance 

to aquaculture agents in the field and to prepare educational 

materials for its clientele. 

The current functions of this off ice must be ex

panded to include preparation of training materials and technical 

bulletins for aquaculture extension agents, recollection and 

dissemination of lessons learned from particular pond projects, 

systematic and periodic training of agents to expand their 

knowledge of aquaculture, training of new aquaculture recruits, 

and training of fish farmers who have the interest and r~1titude 

to function as para-professional aquaculturist in the communities. 

Moreover, the department will be required to assume greater 

responsibilities for monitoring and evaluating the work of aqua

culture extension agents. In effect the Technology Transfer 

Department will function as instructor, technical advisor and 

indirect supervisor of the regional aquaculture agents. It will 

review the performance of regional departmentsof aquaculture, 

which are directly supervised by regional directors of MIDA, to 

assure that minimum standards of technical performance are 

:naintained. 

To implement the technology transfer activity, 

two additional staff positions; in DINAAC will be created, 

including that of a Technology Transfer Department Director. 

This activity will receive approxiaately 15 person-months 

of external technical assistance from an aquaculture expert who 

will work with members of the technology transfer unit to 

develop curriculum and materials for training courses and f':;:

tension activities. The social scientist in charge of the pro

gram effectiveness study will also provide advice and assistance 

to this unit. 

Grant funds amounting to $48,000 will finance 

curriculum materials developmt~nt and dissemination (including 

radio broadcasts) and a utility vehicle while the GOP will 

finance udditional staff positions. Technical assistance costs 

are budgeted under that activity. 

ci. Training 

Training activities will be primarily oriented 

toward in-country training of MIDA/DINAAC staff, para-profession

als and cofdillunity leaders. However, long-t4:rm external training 

in the U.S. will be provided for one DINAAC staff member in fish 

biology to fill a currently e:itisting critical need for additional 

technical backstopping of the extension agents located in 

regional offices. Fourty-three thousand in grant funds will ·be 
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used to finance the long-term traini:ng in the U.S. while ten 
thousand will be applied to cover expenditures related to in 
country training. The GOP will f ina:nce travel expenditures for 
the long-term training (2,000 dollars) and same of the costs of 
in-country training (8,000 dollars). 

e. Technical Assistance 

Approximately fifty person-months of external 
technical assistance will be provided with grant funds. This 
technical assistance will consist of 16/17 months of services of 

a social scientist, 30 months of services of one or two aqua
culture experts, and three months of specialized short-term 
services. The social scientist will be responsibl1e for carrying 
out the program effectiveness study and will coordinate the other 
project studies. He or she may be contracted on a part-time 
basis for the life of the project. The aquaculture technical 
assistance will be provided by one or two specialists. The aqua
culture expert(s) will assist in the implementation of the 
demonstration pond activity, supervise the organization of 
DINAAC's, technology transfer activity and provide specialized 
training to MIDA personnel. The short-term technical assistancP. 
will address specific problems or needs which will occur during 
the project e.g., for a nutritionist to prepare the final design 
of the consumption impact study. A four wheel drive vehicle 
for use by the technical experts will also be financed. Grant funds 
amounting to $424,000 will be allocated f0r the technical assist
ance. In the event that technical assistance requirements can be 
fully met without utilizing all available grant funding, the re
maining funds may be used to finance additional long-term training 
in the U.S. 

f. Hatchery Expansion~ 

The existing hatchery is operating at full 
capacity and is unable to keep up with existing demand. In order 
to implement the demonstration pond activity without negatively 
affecting fingerling supply to existing ponds, it will be 
necessary to expand th~ hatchery operation during the first year 
of the project. This expansion will permit a greater volume and 
more varieties of fish to be produced. The hatchery expansion will 
include SO additional ponds and related infrastructure. The ponds' 
surface will cover 5 hectares. The expansion will cost 
approximately 170,000 dollars of which 95,000 dollars will be 
funded by the grant and 75,000 dollars by the GOP. The grant will 
also finance major equipment valued at 47,000 dollars for the 
project such as a diesel generator and water pumps a11d a pick-up 
truck for hatchery operations, while~ the GOP will finance 50,000 
dollars of minor equipment such as seines and transport tanks as 
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well as coats of additional unskilled labor required to operate an 
expanded hatchery operation which are estimated to be $50,000. 

g. 0_Eerating Expenditures 

Operational expenditures not budgeted to specific 
activities include operation and maintenance of project vehicles, 
office materials, additional salaries:, increased hatchery operation 
costs and per diem for MIDA personnel. These costs will be assumed 
by the GOP. Estimated counterpart required for ope:rating ex
penditures not budgeted under specific activities is projected at 
$200,000. 
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3. Summa~y Financial Plan 

A. De-monstration Pond Projects 

(1) Materials and Equipment for 
Pond and Animal Enclosure 
Construction 

(2) Credit Fund 
(3) Diesel Pick-ups (4) 
(4) Additional Extension Agents (8) 
(5) Local Labor and Materials 

B. Project Studies 

(1) Sub-project (CJS) 1/2 time 
(2) Sub-project Director (ECON/ 

FIN) 1/2 time 
(3) Data Analyst (1/2 time) 
(4) Field Supervisor 
(5) Interviewers (4) 
(6) Per Diem Interviewers 
(7) Computer Analysis 
(8) Equipment and Materials 
(9) Vehicle Purchase 

C. Technology Transfer 

(1) Materials Development and 
Dissemination 

(2) Blazer-type Vehicle 
(3) Addi~ional Staff 

D. Training 

(1) Long-term US (2 person-years) 
(2) In-country Training 

E. External Technical Assistance 

(1) Project Studies Coordination 
{1/2 time for 33 months) 

(2) Aquaculture ExpGrt(s) 30 p-m 
(3) Short-term T.A. 3 p-m 
(4) Utility Vehicle 

F. Hatchery Expansion 

(1) Construction 

AID 
150,000 

(90,000) 

(10,000) 
(50,000) 

175,000 

(15,000) 

(15 ,000) 
(15,000) 
(18,000) 
(50,000) 
(30,000) 
(10,000) 
(10,000) 
(12,000) 

48,000 

(36,000) 
(12 ,000) 

53, 000 

(43,000) 
(10,000) 

424,000 

(138,000) 

(250,000) 
(24,000) 
(10,000) 

142,000 

(9.5 ,000) 

(20,000) 

(20.')00) 

(150,000 

55,000 

(55,000) 

10,000 

(2,000) 
(8,000) 

175,000 

(75,000) 

COMMUNITIES 
25,000 

(25,000) 



(2) Equipuw-nt 
(3) Diesel pick-up 
(4) Additional Labor 

G. Operating ExpcnditurEID 

(1) Vehicle Operation 
(2) Office materials 
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AID 

(35,000) 
(12,000) 

(3) Increm0 ntal Hatchery Overhead 
(4) Per Diem 
(5) Chief of Planning Department 

TOTAL PROJECT 992,000 

GOP 

(50,000) 

(50,000) 

200,000 

(130,000) 
(10,000) 
(15,000) 
(20,000) 
(35,000) 

640,000 

COMHU?UTIES 

25,000 
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4. Description of Project Beneficiaries 

The direct beneficiaries of this project will be 
an estimated 7,500 rural poor families currently affected by the aqua
culture program and an additional 10,000 persons who are expected 
to be incorporated in the program over the three year period of the 
project. Of the 10,000 new persons to participate in fish culture 
acti·..'it ies, 2, 000 will be directly affected by the demonstration 
pond activity and 8,000 persons will benefit from additional small 
community pond projects to be initiated with DINAAC assistance. 

In keeping with the nutrition focus of this project 
the principal criterion for selecting beneficiaries will be their 
location within a geographic area which is determined primarily by 
nutrition indicators. Within the geographic area previously 
identified by the Ministry of Health as having a serious incidence 
of malnutrition, there are seven district which were cited in the 
FY 80 CDSS as "poverty areas" dese1::-ving special consideration in 
the assignment of AID resources. All of these districts fall 
within the current and projected radius of action of the GOP 
fresh water aquaculture program, which will encompass eastern 
Chiriqui Province, Veraguas, Los Santos, Herrera and Cocl~ 
provinces. (See Table 111.4.A.). 

The rural poor in these provinces are primarily 
subsistence farmers and marginal producers of a marketable agri
cultural surplus. There are both mestizo and Guaymi Indian 
families within the project area. The subsistance farmers 
generally practice rudimentary agriculture in the production 
of rice, beans, tubers and small animals and have very little 
surplus for sale. They are settled in a relatively stable 
community, but periodically, may perforre daily labor on larger 
neighboring farms or temporarily may relocate in a sugar cane 
producing area to earn cash wages. 

Their family income is in the neighborhood of 
$1,000 of which perhaps $300 is earned in cash. The small farmers, 
who have access to slightly more land, are living under much the 
same conditions as the subsistance farmer but are able to market 
a small surplus from this production. They have fewer work days 

available for performing off-farm wage work. Their family in
comes would be about $1,400 of which around $400 may be earned 
from cash sales and wages. Both groups are among the rural 
poor category described in the 1980 CDSS. Their circumstances of 
daily life are similar in that they endure poverty of assets, 
e.lucation, health, nutrition, sanitary conditions, employment, 
and other attributes. Some families endure slightly more un
favorable conditions than others in terms of a quantitative 
comparison of possessions, or years of education or degree of 
malnutrition, etc., but in practical terms there is little value in 
drawing a distinction between the groups. 
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TABLE III 4.A. 

Comparative List of Districts with a High Incidence of Malnutriti:n 
and Pov.'!:.rty 

Province 

Chiriqu1 

Veraguas 

Coe le 

Herrera 

High Incidence 
of Malnutrition !_I 

Remedios 
Renacimiento 
San Feluc 
San Lorenzo 
Tole 

Canazas 
Montijo 
Las Palmas 
Rio de J estfs 
San Francisco 

Pove ... ty Area 
El__ CDSS 'J:j 

Bugaba; 
Gualaca 
!.lenacimiento 
Remedios 
San Felix 
San Lorenzo 
Tole 

Calobre; 
La Mesa 
Cariazas 
Las Paltnas 
San Francisco 
Santa Fe 
--:;;--
Son a 

Anton 
La Pintada 
Ola 

Las Minas 
Los Pozos 

Poverty Area 
£y Radiograf J:ai/ 

Tole 

La Pintada 
Ola 

Las Minas 

NOTE: The twelve underlined Districts are common to two methodologies 
defining malnutrition or poverty. 

J::../ Districts with a High Risk of Malnutrition, Ministry of Health, 
1974 (partial list) 

]:_/ FY 80 Country Development Strategy Statement, USAID Panama 
(complete list) 

1__/ Radiography of Poverty in Panama, Ministry of Planning, 1977 
(partial list). 
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IV. Project Analyses 

A. Economic An~lvsis _______ .......__ -

1. Introduction 

The main economic concern of this project is to encourage 
the development of a system or systems that will provide extra 
protein to protein decicient campesinos at the lowest possible cost 
to the individual recipients and society and that can be effectively 
managed by the participants with a modest cash outlay. Hence, one 
of the major elements of the pilot project will be the establishment 
of a data collection system which will allow us to determine, with 
some precision, the level of financial and economic viability of 
the fish pond models being tested. The data should enable us to 
determine if (1) the cost of fish protein is sufficiently less, as 
our preliminary data indicate, than that of beef, chicken, or pork 
in order to provide the necessary incentive to undertake the risk 
of producing fish; (2) the cost is sufficiently low to allow the 
families working the ponds to purchase enough fish to meet their 
minimum protein needs; and (3) a subsidy iG needed an<l/or desirable. 
The proposed methodology for accomplishing these tasks is fully 
described in Annex V.B, Part 1, Scope of Work for Economic/Financial 
Feasibility. A preliminary analysis of this topic has been 
conducted. The summary results of this preliminary analysis are 
present~d below. 

2. Freshwater pond-farmed fish as an inexpensive protein 
source 

From the point of view of nociety the relative cost of 
producing and delivering animal prot2in to Panama's rural poor is 
the relevant comparison. The costs of fresh water fish production 
and its alternatives -- purchases of beef, pork, poultry or salt 
water fish - can be compared t:o derive the least cost alternatives. 
For our purposes, the marketp:ices of these products are the best 
available proxy indicators for judging the relative costs of the 
alternatives and hence appropriateness of promoting fish culture. 
While there are disadvantages to this approach, e.g., products 
are of ten not available because of poor transport or seasonality 
and market imperfections often create price distortions, the price 
of substitute goods, nevertheless, represents the most feasible 
approximation of the opportunity cost of fish produced at the site 
of consumption. It should be noted that the prices of pork and 
beef used in this section are average figures based on prices 
at small urban markets in rural areas. They do not reflect the 
added cost of transport to thE~ more remote village sites, nor do 
they reflect the probable superior quality of fresh fish compared 
to meats transported from outi;ide the consuming area. 
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An exami.na..:ion of the relative prices of alternative 
sources of protein demonstrates that the production of fish 
constitutes a reasonable and justifiable alternative to other pro
ducts. Implicitly it is argued that pric~s of fish sul!stitutes -
bee~, pork, ~hic~e~ and salt~ater f~sh -- reflec.t the~r vrlue to 
society (des1rab1l1ty) and aieo their cost of production.-' 

The average cost per pound and per 5ram of protein for 
various meats and fish are shown below in Tao le: IV. A. l. A review 
of the data reveals that a gram of fish protein is approximately 
60% less cos ... ly than beef, and 33'-; less than chicken. 

The "consumer price", i.e. the average price charged 
to those not participating in the community fish pond activity, 
of fresh wacer fish produced in small ponds has been established 
at $.40 per pound for the project analysis. While this price 
is believed to be low in relation to what consumers might be 
willing to pay, there is insufficient evidence to establish an 
accurate price. However, the current prices charged at the 
community fish ponds are 15-20 cents per pound of whole fish 
for participants and 30-50 cents for non-participants. 

TABLE IV A.1 

PROTEIN COST BY PRODUCT SOURCE 

-----------~---

Product 

Beef 
Pork 
Chicken 
Freshwater 

Price/lb.l/ 
(453.6 grams) 

$ 1.40 
1. 55 

.75 

.40 

Grams Protein.~/ 
per gram product 

.21 

.13 
• J..8 
.20 

1/ Average market prices as of June 1980 
2/ INCAP, Tabla de Composicion de Aliment:os, 1961 

Cost per gram 
of protein 

$ .015 
.026 
.009 
.006 

1/ Although it is recognized that food products sometimes are priced 
at a premium over their actual cost and that established controls 
distort prices, there is no feasible method to correct for these 
factors and they must be ignored. Simi:arly, the pricing mechanisms 
do not take into account the many subsidies that government 
currently provides in the form of market intervention, participation 
in production, credit policy and :research, which also tend to 
modify the supply of prociucts, and the price structure. However, 
L· order to simplify the analysis, no attempt will be made to 
adjust prices for these factors. 
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3. Analzais of Alternative .Fishpond Systi~ 

In this section we desciribe two alternative models and 
discuss the re,mlts we expect will be achieved b;r them. These 
models, an integrated fish/sliline system and a fiBh only {corrrm.ercial 
feed) system represent the two major technologieB currently 
employed. The data used are based on the experience with the 
existing fish ponds, and on what we consider to be rec mu.able fish 
production and consumption level assumptions. The purpose of the 
analysis is to esta.':>lish preliminary cost estimates and to do a 
preliminary compari,_;on of alternative systems in order to 
demonstrate preliminary financial feasibility. Final comparisons 
wil1- be made as a part of the econ()mic/f inancial feasibility study 
carried out during project implementation. 

As discussed in detail in the Financial Analysis Annex 
III, we· anticipate developing a total of 20 ponds of three different 
sizes: 10 type A or 5,000 m2 ponds:; 5 type B or 2,500 m2 ponds; and 
5 type C or 1,000 m2 ponds. Since the largest number to be 
constructed will be type A, and since the variables are proportional 
to the size of the pond, the 5,000 m2 pond will be presented as 
illustrative of all three sizes tJ be constructed undLr the project. 

a) The Fish/Swine Integrated System 

The demonstration test model for this integrated fish 
production system wi.L.l be a 5,000 m2 !)Ond stocked with tila_pia 
nilotica hybrids and fed by the wastes resulting from a 25 hog 
fattening operation. To the extent that terrain and pond watec run
off permit, a vegetable garden will also be established as part of 
the demonstration project but is excluded from this analysis. 

It is recognized that in practice there will be sig
nificant variation in the size of the pond and of the swine oper
ation, principally because of the terrain available for the pond. 
However, as we note above, since even a 500% variation in pond 
size is not expected to cause significant variation in yield per 
unit area, the analysis presented here will be confined to the one 
model size. Also, cost of construction (bf machine) per m2 of 
surface area does not appear to vary significantly as size of pond 
is varied. 

(1) Output of the Integrated Fish/Swine Production 
Model 

Approximately three months aftE~r the fish are 
stocked, partial harvesting of the pond will commence on a weekly 
or bi-weekly basis first to serve the families directly operating 
the system, and secondly to providE~ non-participating families 
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with the remaining f iah from the partial harvest. Partial 
harvesting will occur over a 9 month period.. At the end of this 
nine month partial harvesting pfffiod (twelfth month of the total 
process), a total harvest will be carried out in order to drain 
the pond and dredge the silt that collects over the twelve mbnth 
period. With the cleaning completed, the fish growing cycle 
begins anew. 

The swine fattening operation will commence 
immediately after the pond is stocked and will be completed in 
approximately S months. The hogs then will be transported to a 
regional market for sale. A second cycle of swine fattening will 
be completed before a total harvest of fish is carried out after 
12 full months of production (including 9 months of harvesting). 

~ With a best estimate of l l~ per square meter 
for the fish yield, the total output of this integrated 5,000 m2 

fish pond/swine system after 12 months of operation would be 
5,000 lbs. of fresh fish and 50 hogs averaging 150 pounds each 
(live weight). 

(2) Financial Flows 

Ti1is a11alysis ussumes that 
current practice of charging- 15 cents per pound of fish to the 
participating families and 40 cents to non-participating 
families, will be continued. 

In addition to the price assumptions discussed 
above, the financial-flow estimates (and later the financial/ 
economic analysis) for the demonstration model are based on the 
following assumptions: 

i) total fish production and sales will be 
5,000 lbs; 

ii) the average family contains five people; 

iii) there will be 20 families participating 
in the direct operation of the fish pond/swine activity; 

iv) the participating 
families will consume 4, 000 lbs. of fish ov·er the 9 month period. 
This implies that consumption will be slightly greate·;~ than l lb. 
per week for each family member -~ a 15-20% increase in protein 
consumption over estimated current levels; and 

v) the 1,000 lbs. of excess fish will be sold 
to some 50-100 non-participating families living in the vicinity 
of the fish pond. 



-24-

Because it is a pilot program, and because we 
are not certain of the supply and demand responses, the risk in-
volved in the new enterprise will be reduced by having the GOP 
construct the pond and swine enclosures without charge to the 
participants. The operating expenses, however 9 will be the full 
responsibility of the participating families. After the pond and 
swine enclosure· ·are constructed, it is expect!'.?d that the participants 

will cover their operating expenses by obtaining a production credit 
loan through either MIDA or a local cooperative. A loan of approximately 

$ 3, 000 will finance the mrine ope.ration, while $350 will be 

sufficient for stocking the pond. The first cycle of swine 
fattening will be completed in six months; the hogs will be sold 
and the production credit loan re:paid with the i:;roceeds. Then, a 
second production credit loan will be obtained and the swine cycle 
will be repeated. Beginning in the fourth month of fish pond oper
ation, some proceeds from the fish sales may be applied toward the 
working capital required for the swine operation. 

After the first year of operation of the 
integrated system,it is expected that the participants will have 
accumulated a cash surplus of $900 part of which will be applied 
toward the working capital fund for the following year. The 
example used in:the consolidated budget (Annex V B, Part II, Table 1 

shows that in years two, and three and four, respectively, 
$500, $1,000, and $2,000 of the previous year's cash balance is 
applied toward the working capital fund. By year five ~he entire 
amount of working capital required for the swine operation 
$3,000 will be accumulated and the production credit loan is no 
longer needed. The annual cash surplus increases gradually from 
$900 in year one to $1,200 in year five as a result of declining 
interest expenses. A total cash surplus of $5,190 will be 
accumulated by the end of year five, unless some of the cash sur
plus is distributed among the participants of the pond project. 

(3) Financial/Economic Analysis 

Since we have assumed it is not necessary to 
make any adjustments to the prices, the financial and economic 
analysis are equivalent. 

To estimate the economic feasibility of the 
enterprise we need to complete the demonstration model by adding 
estimates (or assumptions) for the operating costs of each activity 

to the assumptions presented earlier. Rv using current operating 
cost e£timates, as shown in detail in Annex V B, Part II, Table 2 , 
ignoring the fixed costs of constructing the pond and enclosure, 
and including all the other assumptions discussed earlier, a PO!'li
tive net balance each year is gern~rated for the swine and fish 

pond activities -- implying au infinitely large IRR value. 
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However, if the capital costs for constructing the 
ponds and enclosure are included, there would be a negative IRR, i.e., 

there would be considerable absolute income loss over the 10 year period 
analyzed (see Annex V B, Part I, TablE~ 3). The modEd nb•!iously contains 
a number of critical variables such as the fish yield/m2 of a pond and the 
cost of fingerlings. Any small variation in them might lead to an enter
prise that can support the capital costs. For example, one way to overcome 

the deficit and obtain an IRR of 10% is to raise the price of fish by 
$0.16/lb. so that the participants w0uld pay $0.31/lb. ar.J the non-parti
cipants $0.56/lb. 

b) Fish - only Model 

An alternative system for providing fish without using 
wastes from a swine operation will also be examined. In this alternative 
system a commercially produced fish concentrate ration replaces the swine 
wastes as the fish food. Hence, what is costless fish ~ood (swine wastes) 
under the integrated system now has a cost attached to it. The increased 
cost is partially offset, however, by the much higher yield obtained from 
the fish concentrate (maintaining a pond in production under this system 
requires about as much fish food as the integrated system. 

At the $0.15 and $0.40 sale prices to participants and 

non-participating families, our set of assumptions for the fish only model 
lead to an annual operating deficit of $.80. By increasing the sale price 
to the non participants by a mere $.01, however, the operating costs can 
be covered by the revenues. To cover the pond construction costs as well 
as the operating costs and produce an IRR of 10%, the prices would have to 
be raised by $.13/lb to $.53 a~d $.28 for the non-participating and parti
cipating families. 

During the project's life, the fish only model will be 
used for those communities that have not had previous experience with the 
fish culture. By eliminating the swine operation, the system becomes sim
plified and hence more manageable - a clear advantage over the integrated 
system. This advantage may be negated, however, by increases in fish con
centrate prices which have been occurring recently. 

A major purpose of the various studies conducted under 
this project will be to determine what price(s) the families can afford 
and are willing to pay for the fish, and how much they will consume. 
With this demand data and the cost figures, we will be able to determine 
whether or not the fish ponds can be self-financing. For example, if it 
is found that the swine operation is often unmanageable (or difficult to 
manage) and that the market will bear a price sufficiently high to accom
modate the use of the fish concentrate, a potential recommendation might 
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be to eliminate the swine component and instead use the fish concentrate. 
Yet, the very dependence upon an outside source to supply such an im
portant, price volatile. element as the fish food may well militate 
against its use, unless it could be vertically integrated into the process. 
Experience with the various models will allow us to determine the most 
efficient system given the costs, revenues, risks, and capabilities of 
the particiµants. Once reliable data from actual field experiences are 
available, we will be able to determine the impact of the variables and 
whether or not a subsidy is necessary. This information is useful to 
determine under what conditions or large scale managed fish program may 
be economically feasible. 

B. Social Soundness 

A detailed social soundness analysis (see Annex IX) was carried 
out. This analysis focussed particularly on the nature and organization 
of community groups involved in the managed fish production activity. 
The basis of the analysis was a sample of 12 community pond projects 
from existing universe of approximately 200 ponds. The major findings 
of the social analysis as well as more detailed discussion of the nature 

and organization of community groups and an assessment of the potential 
for replication of pond projects are presented below, 

1. Major Findings and Recommendations of the Social 
Soundness Analysis 

a. The "issue" of acceptance of fish as paL·t of the 
campesino's diet is a nor-issue. Fish (tilapia) are readily incorpo
rated into the family diet, including that of small children (under 
five years of age). 

b. The organization basis of community interest groups 
which are operating fishponds is diverse. 

c. Successful projects are positively correlated with 
prior interest within the community, but not with a specific organi
zational type. 

d. Existing community interest groups are highly depend
ent on GOP agencies for supervision and inputs for fishpond operation. 
This dependence cannot be completely eliminated, especially in the 
initial phases of a fishpond operation, but measures can be tried 
which may somewhat reduce such dependency. 
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e. Participation rates are variable but are positively 
correlated with the degree of coumunity interest in fishponds prior 
to initiation of the activity. Participation is motivated by the 
desire to have an additional source of food, especially one which is 
highly esteemed such as fish. In a number of communities, especially 
in latino areas, women have been instrumental in implementing 
fish projects. 

f. The aquaculture program should focus on consolidation 
of efforts in the current program area (Veraguas province) and then 
expand into adjacent areas (Cocle Province and eastern Chiriqui 
province). Within these geographic limits new ponds should be 
limited to communities which have~ made spontaneous requests for ponds. 

g. DINAAC should not impose complex integrated projects 
but rather should experiment with incremental models which gradually 
add more complex technologies, e.g. animal husbandry and horticulture, 
to fishpond operations. 

h. Outreach by MIDA/DINAAC is constrained by work over
loads and vehicle shortages. Other sou~·ces of outreach should be 
utilized where possible. Basic training in aquaculture, pig-raising 
and horticulture and in simple:. financial manage!ment, credit and 
cooperative management should be gradually provided to community 
leaders and local paraprofessionals as these communities move from 
simple fishpond operation to more~ complex activities. 

i. DINAAC must gather systematic data on fishpond 
project histories and impacts. 

2. The Nature of Existing Fishpond Committees 

a. Number, Origin, and Responsibilities of Fishpond 
Committees 

By the end of 1979, 198 fishponds had been built in 
Panama of which 162 are currently active. Of these ponds all but 
24 serve five or more households. While some ponds are organized 
as part of a formal organizational structure such as asentamientos 
campesinos (5 ponds) or on the basis of extended family relation
ships, the vast majority of ponds function on the basis of fish
pond committees. These fishpond committees are cooperative organi
zations of community members established to build and maintain 
fishponds which operate on an informal basis much like health 
committees and parent-teacher groups. 

The organizational basis and experience of the 
community interest groups which are implementing existing fishpond 
is diverse. No specific type of pre-existing community group serves 
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as a consistent nucleus for the establiehment of fishpond sites. 
A survey of twelve communities with fishponds was carried out as 
part of the project's social soundness analysis showed that all of 
the communities surveyed had some sort of pre·-e:tisti'lg organization 
such ae health collIDlittees (comites de salud), parent-teacher groups 
(padres de familia), community group~-(grupos c.omunales), CARITAS 
agricultural groups (grupos arados) and locally selected quasi
political governing bodies (juntas locales). Fishpond committees 
generally have either the same membership as these organizations 
or draw part of their membership from them; although in some cases 
individuals within communities may promote fishpond activities. 
These organizations are common in most rural areas of Panama and the 
majority of rural communities have at least one of these organizations. 

The type of the community organization is not 
identified by the social soundness analysis as a factor which has 
a critical impact on the success of existing fishponds. Successful 
projects (defined as those proj.ects which continue to operate with 
high community participation rates, which have amplified their 
scope of activities, e.g. pond expansion, addition of a complementary 
activity such as pigs and/or gardens, and where ponds have been 
replicated) are more closely correlated to a high degree prior 
interest within the community than to a specific organizational 
form. This prior community interest, is generated by factors such 
as radio promotion or seeing a near-by pond and, most importantly, 
by purchasing some of the catch. An on-going relationship with an 
active promoter from a governmental or private voluntary organization, 
e.g. CARITAS, together with previous community development experience 
and an extended family settlement base also contribute to project 
success. 

Despite the diverse origins of the fishpond 
committees their operation is similar (because it is largely 
determined by the task environment). Fishpond construction is 
carried out by the mutual effort of community members. Participation 
rates are high with men, women and children engaged in construction 
activities requiring hand labor (land clearing excavation, planting 
grass banks). 

At the fish production stage, families (men, women 
and children) within the community take turns feeding the fish and, 
if present, caring for the hogs. This work is carried out on a 
rotational basis under the supervision of a management committee or 
leader appointed by the community at DINAAC's request. This 
committee or leader is also responsible for handling any funds 
used to purchase fish feed and/or pigs and pig feed. 

At harvest time all members of the community interest 
group participate. The sale and distribution of fish is handled 
by the fishpond committee leader and women members of the committee. 
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b. Capacity and Competence of Existing Fishpond 
Committees 

Most existing f ifihpond committees are highly 
dependent on DINAAC and other Ministry of Agricultural Development 
(MIDA) personnel, particularly during the initial year of operation. 
DINAAC personnel supervise the site selection and construction of 
fishponds and provide technical backstopping to MIDA production 
(extension) technicians in the stocking, maint1:mance and harvesting 
of ponds. In the case of machin•~-dug ponds DINAAC usually assists 
the fishpond committees to make arrangements for pond excavation. 
In ma11y instances DINAAC also informally extends credit to cover 
some operating expenditures, e.g., the cost of fingerlings and 
pelleted fish feed for the initial cycles. 

The MIDA production technicians are assigned a key 
role during the fishpond's first operational cycle. They must 
provide technical advice on pond maintenance, deliver fingerlings 
for stocking ponds and feed for the fish and pigs, and keep records 
of the stocking and harvest, and of financial transactions 
between DINAAC and the fishpond coI!llJittees such as credit extended 
by DINAAC and the repayment of same by the communities as well as 
community payments for fingerlings or feed. 

Activities related to the purchase and sale of pigs 
and to the provision of pig feed are also handled by the Ministry 
of Agricultural Development or the Ministry of Health (see below). 

Under the current mode of operation there is no 
special competence required to manage a fishpond aside from a 
willingness to work and an ability to follow instructions of the 
production technician. In those instances where fishponds are 
integrated with other activities, e.g. pig raising or gardens, the 
level of technical competence as well as organizational coordination 
must necessarily be higher. 

c. Connnunity Participation 

Membership on fishpond conunittees is open to any 
community member, however, membership is not obligatory. Partici
ration rates ir the fishpond projects range from very low to 100% 
of the community members. The social soundness analysis found that 
projects which had been more or less imposed by government 
institutions have low participation rates while those which had 
arisen through spontaneous community desire for a pond have tLe 
highest rates. In the middle are projects wtich received 
"helicopter" promotion to develop community interest. The social 
soundness analysis concluded that, although it is advantageous to 
have full participation in the smallest communities, communities 
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seem to be able to manage with only partial participation, 
particularly if the pond project is "fish only" and if it sells 
fish to non-members at a higher price than to members. The 
maintenance and harvesting demands of a simple fishpond are not 
viewed as excessive by community members and there is little need 
for full participation. Nevertheless, as additional activities, 
e.g. pigs and gardens are added, the projects become more complex 
and labor demands are greater. In such cases the need for fuller 
community participation is likely to increase. 

The analysis demonstrated that the pond projects 
generally involve men, women and children at various stages of 
fish culti.ration and harvesting. Nevertheless, it is clear that 
women play o major role in fishpond projects from the outset. In 
a number of communities with existing fishponds women have, in 
fact, been the prime movers in such projects and, at least in 
latino areas, are active in project-related community meeting. 

3. Spread Effects - Potential for Replication 

Cultivation of fish in freshwater fishponds in Panama is 
an activity which has spread very rapidly. In less than four years 
(1976-1979) - 198 ponds were built of which 164 were active at the 
end of 1979. During 1979 more than 7,500 persons benefitted from 
these fishponds which yielded a total estimated production of 
132,000 lbs. or 1.5 lbs. per person per month. 

While a substantial portion of the growth in the number 
of fishponds is undoubtedly due to the promotional efforts under
taken by DINAAC, the fishpond activity has proven attractive to 
community groups because: (1) it is a relatively simple technology; 
(2) the (initial) costs of a fishpond are not seen as prohibitive; 
and (3) an appraisal of the benefits of fishponds is possible 
(at harvest) with only casual obse~rvation. In a number of cases 
communities have initiated pond projects themselves, sometimes 
without technical assistance after ponds have been established in 
near-by communities. 

Furthermore, pond projects have been successfully 
initiated in diverse cultivated contexts (in both latino and 
indian areas' and with a variety of organizational arrangements. 

These factors indicate that, provided that pond operation 
is feasible on a permanent basis, there is a high potential for 
replicating fishpond projects throughout rural Panama. 

C. Technical Analysis 

A major objective of this project is to test the feasib1.ity 
of various technologies for raising fish in rural Panama. At the 
end of the three year, a technological model or models will be 
selected for nation-wide implementation based on technological 
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feasibility as well as on nutritional and sociological impact and 
economic feasibility. 

1. Fish Production Technologies to b1e Tested 

In selected communities without any prior fish culture 
experience, fish culture only, will be introduced. A fishpond will 
be built and stocked by the GOP. The pond will be of a manageable 
size, 1,000 m2 - 5,000 m2, and fed and/or fertilized with 

commercially bought feeds and chemical fertilizers. The culture 

system employed will be simple. Government assistance in the form 
of repeated stocking of fingerlings at the rate of 10,000 to 
20,000/ha., transport of feeds and fertilizers to the communities, 

and supervision of the fish harvests will be provided to insure 
initial success. Unsophisticated and basic culture systems and 
government subsidies will be necessary to insure success, building 

community confidence and stimulating the community to expand and 

improve their fish culture activities. 

In communities with prior fish culture success and 
which demonstrate an interest: in improving operations, a more 

sophisticated level of culture technology will be introduced and 
tested. Continuous harvest techniques ·will be introduced which will 
permit harvesting of the ponds every couple of weeks. One or two 

additional ponds will be constructed allowing the ~ommunity to 
produce their own Tilapia fingerlings. The raising of hogs and/or 
ducks and chickens will be initiated and associated with fish 
culture activities. Organic wastes produced in the animal 
fattening operation will be washed into the fish ponds to feed the 

fish and fertilize the pond wate:r. Young animals for fattening 
will be purchased from the government or private sources and 
transported by extension agents to the communities. In some cases, 
communities will be taught to reproduce their own animals. Animal 

feeds bought by the communities will be transported to the fish 
ponds by fishery ~xtension agents c..r by private transport services. 
In advanced and highly motivated communities, vegetable gardens 
and/or agricultural crops will be integrated with the animal-fish 

cultures to provide food for humans and animals. Nutrient rich 
water from the fish ponds will be used to gravity irrigate crops. 

Enriched pond bottom mud will be transfered to agricultural 

areas when ponds are drained to increase soil fertility. 

An attempt will be made to slowly increase the con
fidence and abilities of the participating communities so that 

reliance on government subsidieB and costly inputs can be reduced 

to a minimum. 

The level of technology to be introduced will depend 
on community interest, organization, and fish culture knowledge. 
Two communities will be chosen to test completely integrated fish, 

animal husbandry, and agricultu:cal projects. 
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2. Culture Fish 

The principal fish to be cultured will be Tilapia 
Nilotica. Tilapia Nilotica has been cultured for several years 
in Panama with good success and is considered to be the best species 

of Tilapia available for culture in tropical climates. Tilapia 
Nilotica feeds low on the food chain, consuming phytoplankton, 
algae and organic matter and permitting efficient use of natural 
pond food organisms. Tilapia Nilotica are resistant to disease 
and low levels of dissolved oxygen allowing rural farmers with 
little fish culture understanding to produce good crops if simple 
feeding and fertilizing instructions are followed. A wide range of 
commercially produced rations and agricultural by-products can be 
used to feed Tilapia Nilotica. Organic and inorganic fertilizers 

can be used to increase pond water fertility and fish production. 
Tilapia Nilotica ~eproduces naturally and easily in earthen ponds 
allowing the rural farmers an opportunity of producing their own 
fingerlings. 

Other fish species will also be used in an effort to 
increase fish production. An all-male tilapia hybrid produced by 
crossing T. Hornorum X female T. nilotica has been raised success
fully in Panama and will continue to be utilized. The common carp, 
a bottom feeder, silver carp, a phytoplankton filter feeder, and 
the grass carp, a herbivore, will be used in polyculture with the 
tilapias to increase fish production. However, fingerling pro
duction of the Tilapia hybrid and carps will be limited to the 
government hatchery because of the difficulty in reproducing these 
species. Data on fingerling production of the different sp~cies 
at the Divisa hatchery is contained in Table IV.C.l. 

TABLE IV. C. l. 

FINGERLINGS SEEDED IN SMALL AND LARGE PONDS, BY SPECIES, 1978 & 1979 

SPECIES 
Tilapia Nilotica 
Tilapia Hybrids 
Common Carp 
"Lisa" 
Grass Carp 
Guapote Tigre 
Fresh Water Shrimp 
Tilapia, Red 
Silver Carp 
Big Head Carp 
Carp, "Espejo" 

TOTALS: 

Source: DINAAC 

1978 1979 
71,145 38,900 
28,900 51,375 
48,230 41,/85 

4,050 
70 187 

5,450 900 
5.800 31,550 

25 
24,500 

2 

168,600 190,000 
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3. Fingerling Production 

Fingerlings of all-male Tilapia hybrids and carps 
will be produced by DINAAC biologists at the D:ivisa hatchery using 
techniq•ies well established for reproducing these species. The 
Divisa hatchery will be enlarged to permit expanded fingerling pro
duction. However, an attempt will be made to introduce sytems for 
producing Tilapia Nilotica fingerlings in the rural communities 
practicing fish culture. 

Two systems for producing Tilapia f ingerlings 
will be tested at the site of large established grow-out ponds. 

a. Single pond system - A small spawning pond, 
200 m2 to 500 m2, will be constructed near the grow-out pond. Male 
and female tilapia broodstock will be introduced by the GOP and 
allowed to reproduce. The offspring will grow in the spawning 
pond and when they reach a sex~ble size, 50g., the males will be 
selected by partial harvest. Fish culturists in each cormnunity 
with initial assistance from extensionists will select and stock 
the male tilapia into the larger, grow-out pond for fattening. The 
female tilapia can be consumed by the community or sun dried and 
used as part of the ration to fatten animals or fish. The male 
fish can be partially or totally harvested from the grow~out pond 
when they reach a suitable size. A predator fish, the guapote 
tigre, may have to be stocked to control tilapia reproduction 
that results because of accidental stocking of female tilapia. 

b. Two Pond System 

A second system to be tested involves the 
construction of two small ponds: a spawning and a nursery pond. 
The GOP will supply tilapia broodstock which will be stocked into 
the spawning pond. Small f ingerlings will be partially 
harvested from the spawning pond and transferred to the nursery 
pond for growth to a readily sexable size. The nursery pond 
will be totally harvested and the males stocked into the grow-out 
pond. The nursery pond is prepared and refilled to receive 
more small f ingerlings taken from the spawning pond so that as 
large male tilapia are harvested from the grow-out pond, small 
males are available for restocking. 

The size of the spawning and nursery ponds 
in rel2-tion to the grou-out pond to produce enough male finger
lings to adequately stock the grow-out pond, 10,000 to 2u,OOO/ha. 
yr., will have to be tested. Commercially produced rations or 
animal manures will be used to grow f ingerlings to sexable 
sizes. 
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Fertilizers and Feeds - A variety of feeds and 
fertilizers are available and will be tested to determine their 

economic and technical suitability for raising fish. 

A commercial fish ration is produced locally 

and costs $0.145/lb. The ration is expensive but has proven 
successful in producing high standing crops of fish. Commercial 
pig and chicken rations are also available for $0.10/lb. and can 

be used to feed fish. Fish are fed at 3% of their body weight 
daily and about 1.5 to 2.5 lbs. of ration are consumed per pound 

of fish produced. 

With the introduction of the integrated animal 
husbandry/fishpond projects, manure from the animals (pigs, 
ducks) will serve as the primary food source. 

4. Construction of New Ponds 

The technologies to be tested will require that new 

ponds be constructed. These incl •Jde both production ~rowout) 
ponds and reproduction (spawning or nursery) ponds. The precise 

number of ponds to be constructed will depend on final pond site 
selection, however, it is expected that the 20 demonstration fish~ 

pond projects will provide at least 6 hectares of new water for 

fish culture. Spawning and nursery ponds will be smaller in size 
and range between 200 m2 and 500 m2 depending on the number of male 

tilapia fingerlings needed to stock the growout pond. Growout 
ponds will be larger and range in size from 1000 m2 to 5000 m2 

depending on pond site and population size of the participating 

community. All ponds will be machine dug and paid by for project 
funds. A minimum of 85% or 5.1 hectares of the new acreage will 
be in growout ponds. An average of 15,000 lbs./ha./yr. of fish 
has been produced in Panama in similar projects therefore at 
least an additional 76,500 lbs. of fish per year could be produced 

by rural Panamanian when all 20 pond projects are implemented 
without considering the improvement in pond productivity which 

should occur as a result of the project. 

D. Administrative Analysis 

The proposed institutional arrangements for implementing 

a large scale managed fish production program have been assessed 

and, in some cases, modified as part of the project design process. 

The proposed administrative mechanisms appear to be sound. 
Nevertheless, many factors related to the administration of a fish 

production program are not yet fully tested and their feasibility 
is not certain. The administrative feasibility of a large scale 
managed fish production program will be fully assessed as part of 
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the project's p'ogram's effectiveness study. The major questions 
of administrative feasibility which have been identified relate 
to: (1) the internal organization of the Ministry of Agricultural 
Development; (2) the supply of services to t:he communities, 
especially credit and (3) the nature of the C0'1lr.'lunity organizations 
which will implement fishpond projects (discussed in the social 
soundness analysis). 

1. Internal Organization of MlpA 

MIDA's internal arrangement6 (ctructure) for 
administering a fish pond program have been assessed and are 
considered to be generally adequate (see Annex VIII)bu must be 
strengthened in several areas. The program is coordinated through 
the National Directorate of Aquaculture, but primary implementation 
responsibilities rest with Aquaculture personnel in Regional MIDA's 
Directorates which are responsible for MIDA's outreach activities. 
The National Directorate of Aquaculture has been the primary force 
behind the rapid proliferation of fish ponds in Veraguas and, to a 
lesser extent, Cocl~province. It is responsible for promoting 
specific aquaculture activities, for providing specialized tech
nical assistance and supervision of fishpond projects during the 
construction and implementation phases, and for providing finger
lings to communL:ies and individuals who have fishponds as well as 
for carrying out applied research in fish culture, also at Divisa. 
Until recently, all activities, except for fingerling production 
at the hatchery in Di visa, Veraguas, were cientralized in the head
quarters office in Santiago, Veraguas. 

Outreach activities involving direct ~ontact with 
client groups have now been relocated to of fices in the regional 
Directorates in Veraguas and Cocle provinces. DINAAC extension 
personnel in these off ices work only on fish culture activities 
but they report directly to the regional directorates, As the 
managed fish program expands, DINAAr. extension personnel hill also 
be located in other Regional Directorates. Under this structure 
the cen~ral DINAAC off ice is responsible for establishing policies 
governing program activities, for establishing criteria for 
selection and approval of individual pond pr0jects, for developing 
and disseminating technical knowledge about fishpond construction, 
for setting standards for fish pond construction, for training 
of national and regional staff as well as of personnel who operate 
ponds, for producing fingerlings used to stock ponds, for 
assuring appropriate f inancin.g for aquaculture activities and !:0r 
monitoring and evaluating activities of the regional offices. 
The regional offices will, however, be directly responsible for 
promoting and providing services for fishpond projects. 
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In order for this structu1·e to work well. it is 
necessary to provide sufficient resources to DlNAAC personnel 
located in the regional off ices so that they can effectively carry 
out their outreach activities and to establish a support mechanism 
within DINAAC which will provide specialized technical assistance 
and support services to the regional personnel. At a minimum the 
regional staff must be trained .in pond management techniques. 1.'hey 
must also be provided with vehicles, as well as a small revolving 
fund and access to or material inputs for pond construction and 
operation. 

DlNAAC!.:; technology transfer office, which has been 
created, but is not yet f1.illy operational, will be primarily 
responsiblE, for providing technical backstopping and support for 
promoting fishpond activities. It ~ill be staffed and provided with 
material support and extetnal technical assistar.ce to assure its 
adequate development. Adequate staffing in both the regional 
directorates and DINAAC's technology transfer office early in 
the project will be a key ingredient in successful project implement
ation. The GOP will be expected to agree to a specific covenant 
that t~iese personnel will be in place not later than six months after 
the signature of the project agreement. Compliance with this 
covenant will allow the internal organizational structure to be 
developed, evaluated and, if necessary adjusted during the 
implementation of the pilot project. 

2. The Supply of Services to the Communities 

Successful development of on-going, productive 
fishpond projects will depend to a high degree on the effective
ness of MIDA's outreach c~pability during the initial organizational 
phase and first year or two of pond project operations. DINAAC's 
"extension" or "production" agents located in the various regional 
directorates will be the key element in the successful 
implementation of any community oriented managed fish production 
activity. In order to fully meet project requirements at least 
four new regiona __ staff members will be hired from among twenty 
students who are now enrolled in a two year course of study in 
aquaculture at the Santiago Veraguas Regional Center of the 
University of Panama. These new agents will devote a major portion 
of their time to the demonstration pond activities but will 
gradually assume additional outreach responsibilities. NOTE: 
DINAAC also plans to add an additional four agents who would not be 
directly involved in the demonstration pond activity. Both the new 
and the old staff will participate in in-service training 
activities to ensure that they are w .... 11-qualified to undertake 
outreach activities. In order to enhance the effectiveness of the 
agents four vehicles will be supplied and a n~volving fund credit 
is to be expended. 
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The administration of this revolving credit fund will 
receive special attention in the program impact study during the 
project since analysis carried out during project design indicates 
that this should be administered by the outreach personnel, if 
possible~ because of the additional flexibility, vis a vis bank credit, 
whi!h it affords. A small currently existing revolving fund of less 
than $1,000 has been successfully administered by DINAAC. This fund 
will be expanded to approximately $30,000 and will be administered 
by the ex:ension agents in the regional offices. Utilization of the 
fund will be subject to the general supervisory authority of DINAAC 
and to financiaH control by auditors from the GOP's General 
Controller's Office who are located in each regional directorate. 
In some instances disbursements from the fund will be us~d to 
directly finance the acquisition by MIDA of inputs for pond 
activities which will be then provided in kind to the community 
on a reimbursable basis. In other cases cash transfers will go 
directly to the participating communities which ~rill then acquire 
required inputs. This system is intended to provide maximum 
flexibility while maintaining reasonable control of the funds. 
This sys~em appears to be administratively more feasible than 
arranging for formal credit through the Agricultural Development 
Bank. 

E. Environmental Concerns 

The managed fish pond project is not expected to cause any 
harmful environmental er public health prdiems. Concern exists as to 
the use of animal wastes to fertilize fish pond water and th~ 
possible injurious effects on public health. Fish and animals have 
been raised together for years ir. many countries and no ill effects 
have been documented. Fish raised with animals will be well 
cooked before eating~killing any disease organisms found in the 
flesh. 

Fish ponds serve as a type of oxidation lagoon, reducing 
the BOD in organic wastes before the effluent is released into the 
natural waters. Addirg fish to these ponds improves the water 
quality of the pond. Fish consume organic material and microscopic 
algae that grow on the nutrients released from the animal wastes 
during decomposition and thereby improve watAr quality. As long 
as th~ number of animals raised do not produce more manure that 
can be decomposed in the pond, effluent from fish ponds should not 
prove harmful to natural water systems. 

The introduction of fish exotic to Panama for culture in 
ponds is controversial but has not caused problems in other 
tropical countries with similar programs. Species to be utilized 
in this project have already been introduced to Panama by know
ledgeable Panamanian authorities. Several species are unable to 
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reproduce in small streams and ponds and must b1e artificially in
duced to spawn in a hatchery. Tilapia, the pri1ncipal species to be 
cultured, has been in Panama for over 10 years and has not caused any 
ecological problems to date. 

V. Financial Analysis 

This grant will be.incrementally funded. Of the total grant of 
$992,000, $100;000 will be obligated in FY80, $500,000 during FY 81 
and 392~00 during FY 82. 

t 

The summary cost estimate and financial plan is Ehown on 
pages 16 and 17 and the evaluation of line item cost is described 
in detail in the Financial Analysis Annex. This section summarizes 
what is to be financed and evaluates the GOP counterpart contribu
ti:>n and ability to meet recurring cost beyond the life of the 
project. This section also describes disbursemients method to be 
used and includes a concluding statement relating to the projects 
appropriateness for AID financing. 

Project Outputs 

These funds will finance feasibility studies, demonstration 
pond projects, technical assistance, training, hatchery expansion 
and vehicle purchases. GOP counterpart funds will finance addition
al personnel for MIDA's staff, per diem expenditures and other 
operational expenditures related to the project such as hatchery 
operation, and vehicle operation and maintenanc1e, and some costs 
associated with training. Both grant and counterpart funds will be 
used for a small revolving fund to finance expenditures by 
communities participating in the demonstration pond projects. 

GOP Counterpart Contribution - Section 110 FAA Requirement 

During the life of this project the GOP will be required to 
contribute $640,000 to this project. Table III has been pre-
pared to show the timing of GOP resource requirements by GOP fiscal 
year (GOP fiscal year is January through December). To date GOP 
has already allocated $100,000 of FY 80 money to get this project 
started and has given USAID/Panama verbal assurance additional 
funds will be made available as nieeded. The use of incremental 
funding for this grant gives AID the opportunity of examining 
counterpart contribution each time a new ProAg amendment is signed. 

Disbursement Procedures 

To assure that AID and GOP contributions occur evenly through
out the life of the projec~ it is contemplated that the FAR 
reimbursement system will be used to reimburse the GOP for 
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demonstration ponds, swine pens and hatchery ponds. A.I.D. parti
cipation in the demonstration ponds will be on an 82/18 percentage 
basis. The percentage of participation in the hatchery ponds has 
yet to be determined. Direct reimbursement will be used to finance 
the hatchery laboratory construction and purchase of other equip
ment and material. 

Recurring Costs 

This is a small project. Its purpose is to develop self
sufficient ponds and to determine if large scale investment at a 
later date is warranted. In the worst case if zero self-suffi
ciency were to be obtained, the recurring cost to maintain the 
ponds and additional staff to provide extension services would be: 

Operating cost of 10 typical Type A pond_!_/ 
Operating cost of 5 typical Type B ponds 
Operating cost of 5 typical Type C ponds 

Sub-total 
Four extension agents 

Total 

$18,760 
4,650 
1,876 

25,286 
37,500 

$62' 786 

Hatchery operation cost and transportation of fingerlings 
to remote locations has been taken into consideration in operat
ing cost by assuming that cost per fingerling is $.04. The pro
ject studies to be financed under the grant will determine what 
the success is at wt.at cost. Should the studies reveal that cost 
exceeds the social benefits or that the incidence of success is too 
small,no recurring cost will be incurred and the project will be 
terminated. If the project is continued on a social basis the 
projected loss at zero self-sufficiency can be absorbed by the 
Central Treasury with minimum impact. 

Conclusions and Recommendations 

Although revenue may accrue as a result of this project 1 its 
immediate objective is to generate information;consequently 
neither 3 net present value analysis nor an examination of the 
internal rate return was performed. Table I of Annex III shows 
the projected expenditutes of all funds over the life of the project 
and Tables II and III of the same Annex show the project flow of AID 
and GOP resources based on the earmarking concept. 

1/ Please refer to Annex III for definitions of Type A, B and C ponds. 
Costs are stated in US dollars. 
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VI. Implementation Planning 

A. Implementation Responsibilities 

The project will be implemented by thE~ Ministry of Agri
cultural Development (MIDA). Specific management responsibility 
will be located in the National Aquaculture Directorate (DINAAC) 
which will implement project activities directly and through par
ticipating regional directoratesof MIDA. The Director of DINAAC 
will be designated as the project managP-r; however, he will dele
gate most responsibilities to the head of DINAAC's Technology 
Transfer Department. The long-term technical assistance included 
in the project will also have substantial management responsibi
lity for certain project activities e.g. training (fishculture ex
pert) and feasibility studies (anthropologist). The Mission's 
Agriculture and Business Develc;>rnent Office will have primary pro
ject monitoring responsibility. 

B. Procurement 

1. Procurement of Goods and Services 

Procurement of goods other than v~hicles is expected 
to be done locally. MIDA has a centralized procurement office 
which can procure goods for the project but which is characterized 
by extremely lengthy procurements. Because the amount of procure
ment of goods for the project is relatively small, DINAAC proposes 
to undertake its own local procurement as MIDA's Directorate of 
Renewable Natural Resources and Directorate of Indian Affairs do 
under other AID financed project This will require assignment to 
DINAAC of an auditor from the General Controller's Office. 

2. Procurement of Construction Services 

Both hatchery ponds and demonstration ponds will be excavated 
during the project. MIDA arquitects will design the hatchery ex-
pansion while design and supervision of construction of demonstra-
tion ponds will be don~ by MIDA personnel trained in pond construc-
tion. The majority of pond excavation will be done by bulldozers, 
although excavation of small demonstration pond excavation may be 
done by hand. DINAAC will arrange for the major part of pond 
construction to be done by ENDEMA, the National Machinery Enter-
prise which is a dependency of the Ministry of Agricultural 
Development, or, if necessary, from private contractors. In some 
cases, however, it may be possible to utilize equipment from 
public sector entities in exchange for fuel and operators services. 
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In order to simplify reimbursement procedures for the pond 
construction activities MIDA and USAID/Panama have agreed in prin
ciple to establish a Fixed A.nlt'unt Reimbursement (FAR) procedure. 
Tho feasibility of using the FAR method for pond construction will 
be further studied prim: to initiation of the project and final 
agreement on the FAR system will be one of the initial actions 
during project implementation. 

3. Procurement of Technical Services 

There are two major procurement actions required. 
These are to contract for the long-term assistance of a fish
culture expert and an anthropologist. Although it is possible 
that these will be contracts with individuals, at least one con
tract may be with a university. The record of host country con
tracting for U.S. technical assistance in Panama is mixed. Often 
these contracts require many months to be signed by the GOP 
after they have been fully negotiated. In view of the importance 
of this tectnical assistance for the Project - it is a condition 
precedent to disbursement for most activities - the Mission will 
carefully evaluate whether there is a need to make an exception 
to AID policy encouraging host country contracting to contract 
these experts in order to assure their timely arrival. 

C. Time-phased Implementation Plan 

A time-phased implementation plan is included as 
Annex IV. A to this Project Paper. 

VII. Evaluation Arrangements 

The purpose and design of this project will complete evalua
tion of project activities. A separate evaluation activity which 
goes beyond the reporting requirements of the PES will not be 
necessary since the program effectiveness, consumption impact 
and economic financial feasibility studies are all evaluative 
in purpose. Together they will constitute a comprehensive 
evaluation of the managed fish production project. 

Complete baseline data will be gathered as the first step 
in implementing the feasibility studies and project impact ~rill 
be routinely measured during the end of the project as part of 
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these studies. In addition to the feasibility studies, USAID/ 
Panama and MIDA will, however, conduct joint annual evaluations 

to ascertain progress in impl~nentation. Each evaluation will be 

summarized in a document, which consist of brief status reviews of 

progress toward completion of each project output, major pending 
actions which must be taken to attain each output, major problems 

or obstacles achieving outputs, if any, and proposed means to 
overcome these obstacles. The first evaluation will occur nine 
months after initiation of the project so that the evaluations 

will serve as bases for preparation oi the project's annual im
plementation plans. 

VIII. Conditions, Covenants, and Negotiating Status 

The project has been developed through the close coordina

tion of MIDA's National Department of Aquaculture and AID Mission 
Staff. Project design has been discussed with MIDA's sectoral 

planning office and the Ministry of Planning and Political Economy 
which has included $100,000 in the GOP's 1980 Investment Budget as 

counterpart for the project. 

There are no major issues which remain to be negotiated. 
A request to finance this project has been r~ceived from the 
Ministry of Planning and Political Economy. A draft grant project 
agreement is being prepared and it is expected that negotiation 
and signature would take no longer than one month from the date 
of authorization. 

The GOP will covenant that within the first six months of 
the project two additional staff members, one of whom will be 
designated by the department chief, will be added to the Techno
logy Transfer Department of the National Directorate of Aquacul
ture and four additional staff members will be added to regional 
to the Ministry of Agricultural Development who will be permanent
ly assigned to fresh water aquaculture activities on a full time 
basis. These additional staff are required to assure that the 
project activities described in the PP can be carried out in a 
satisfactory manner. Also, the GOP shall covenant that an auditor 

from the Controller General's Office will be assigned to DINAAC 
during the life of this project. The purpose of this covenant is 
to accelerate local procurement of goods financed under the grant. 

For grant-financed activities other than technical assistance, 

training, vehicle purchase, and hatchery pond construction, -signed con

tracts for the long-term technical assistance (fish culture expert 
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and anthropologist) will be established as a condition procedent 
to disbursement. The purpose of this condition is to insure that 
there is adequate planning for and coordination of the feasibi
lity studies and demonstration pond projects. 
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Senor 
Aldelmo Ru!z 
Director 
Agencia para el Desa.rrollo 
Internacional 
E. S. D. 

Senor Director~ 

~an~~, 28 de ~gosto de 1980 
ATI-1;161 

El Gobie_rno Nacional realiza significativos esfuerzos pa
ra desarrolla_r pr~gramas de p.roduccl.on de peces en ~guas cont;! 
nentales. Pa_ra el loc;ro de este objetivo requeriJnos de la utj 
lizaci6n de recursos· de cooperaci6n tecnica internacional, co=
mo apoyo a los proyectos iniciados. 

Consecuentemente solici tamos_ a la Agencia a su cargo, asis 
tencia tecnica y financiera no reembolsable, por un total de 

B/.992,000.- durante un periodo de tres (3} aiios. El proyecto 
tendra como prop6sito principal evaluar la necesidad y factibi
lidad de desarrollar un programa masivo de producci6n de peces, 
a nivel nacional; para est~ prop6sito se ejecutar4 un Plan Pila 
to y de demostraci6n de proyectos en estanques, y se realizaraD 
investigaciones para fortalecer la capacidad tecnica institucio 
nal del Ministerio de Desarrollo Agropecuario (MIDA), para lle= 

var a cabo la promoci6n y apoyo de actividades de estanques co
muni tarios .. 

La Direccion Nacional de Acuicultura del MIDA, ejecutara 
las actividades del Proyecto. 

Atentamente, 

Adj: lo indicado · 
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L;sted bet-Ow are, first. statutory criteria applicable generally to FAA funds, and then criteria 
applicable to individual fund sources: Development Asistance and Economic Suppcrt fund. 

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY 

l. FAA Sec. 116. can it be demonstrated that 
contemplated assistance will directly benefit 
the needy? If not, has the Department of 
State determined that this government has 
engaged in a consistent pattern of gross 
violations of internationally recognized 
hl.lllan rights? 

2. FAA Sec. 481. Has it been detennined that 
the government of recipient country has failed 
to take adequate steps to prevent narcotics 
drugs and other controlled substances (as 
defined by the Comprehensive Drug Abuse 
Prevention and Control Act of 1970} produced 
or processed, in whole or in part. in such 
country, or transported through such country, 
from being sold illegally within the juris
diction of such country to U.S. Government 
personnel or their dependents, or from 
~ntering the United States unlawfully? 

3. FAA Sec. 620(b}. If assistance is to 
a government, has the Secretary of State 
detenni ned that it is not contro 11 ed by the 
international Corrmunist moveme~t? 

4. FAA Sec. 620{c). If assistance is to 
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) debt is not denied or contested b.v such 
government? 

5. FAA Sec. 620 e 1 • If assistance is to 
a govenmen • as l including government 
agencies or subdivisions) taken any action 
which has the effect of nationalizing, 
expropriating, or otherwise seizing owner
ship or control of property of U.S. citizens 
or~entities beneficially owned by them with
out taking steps to discharge its obligations 
toward such citizens or en~ities? 

Yes. 

No. The Government of Panama 
is actively cooperating with U.S. 
and international agencies in the 
control of illicit drugs and 
narcotics traffic. 

Yes, it has been so determined. 

The GOP is not known to be 
indebted under any of these 
circumstances to any U.S. 
citizen for goods and services 
furnished or ordered. 

No. 

, 
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A. 

6. FAA Sec. 620~a16 620(f); FY 79 ARe· Act, 
Sec. 108 114 an 6. Is recipient country 
a tamiunlst country? Will assistance be pro
vided to the Socialist Republic of Vietnam. 
Cambodia. Laos. Cuba. Uganda. Mozambique. or 
Angola? 

7. FAA Sec. 620 i . Is recipient country 
in any way 1nvo v in (a) subversion of, or 
military aggression against, the United States 
or any country receiving U.S. assistance, or 
(b) the planning of such subversion or 
aggression? 

8. FAA Sec. 620 (j). Has the country permitted. 
or failed to take adequate measures to prevent, 
the damage or destruction, by mob action, of 
U.S. property? 

9. FAA Sec. 620(1). If the country has failed 
to inst1tute tfie investment guaranty program 
for th·e specific risks of expropriation, incon
vertibility or confiscation, has the AID 
Administrator within the past year considered 
denying assistance to such gove~nment for this 
reason? 

10. FAA Sec. 620(0); Fishennen's Protective 
Act of 1967, as amended, Sec. 5. lf country 
has seized, or imposed any penalty or sanction 
against, any U.S. fishing activities in 
international waters: 

a. has any deduction required by the 
Fishermen's Protective Act been made? 

b. ras complete denial of assistance 
been considered by AID Administrator? 

11. FAA Sec. 620; FY 79 App. Act,Sec. 603. 
(a) Is the government of the recipient country 
in default for more than 6 months on interest 
or principal of any AID loanto the country? 
(b) Is country in default exceeding one year 
on interest or principal on U.S. loan under 
program for which App. Act appropriates 
funds? 

12. FAA Sec. 620(s). If contemplated 
assistance is development loan or from 
Economic Support Fund, has the Administrator 
taken into accour.t the percentage of the 
country's budget which is for mi1itary 
expenditures, the amount of foreign exchange 
spent on military equipment and the 
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No in both cases. 

No. 
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Adequate measures have been taken 
to protect U.S. property. 

The U.S.-Panama agreement relating 
to investment guarantees entered into 
force March 8, 1962. 

One vessel was seized in early 1974. 

No. 

Such a denial was considered by the 
A.I .D. Administrator and deemed not 
in the U.S. interest. 

(a) No. 

(b) No. 

Yes, as reported in annual report on 
implementation of Sec. 620(s}. 
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A.12. 

e.mount spent for the purchase of soph1st1cated 
~'tellpons systems? (An affirmative anst1i-er may 
refer to the record of the annual 11 Taldng Into 
Cons ideration 11 memo: "Yes, as reported in 

3:32 

annual report on fmplementatton of Sec. 620(s). n 

This report is prepared at time of approval by 
the Administrator of the Operational Year Budget 
and can be the basis for an aff1fi!lat1ve answer 
during the fiscal year unless significant changes 
in circtlllstances occur.) 

13. 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? 

14. FAA Sec. 620(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? 

15. FAA Sec. 620A FY 79 App. Act, Sec: 607. Has 
the country granteti sanctuary from prosecution to 
any individual or group which has COl'!lllitted an 
act of international terrorism? 

16. FAA Sec. 666. Does the country object. on 
basis of race, religion, national origin or 
sex. to the presence of any officer or enployee 
of the U.S. there to carry out economic 
development program under FAA? 

17. FAA Sec. 669, 670. Has the country, after 
August 3, 1977, delivered or received nuclear 

enrichment or reprocessinq eQuiPf!'IPr:t. materials. 
or technology, without specified arrangements or 
safeguards? Has it detonated a nuclear device 
after August 3, 1977, although not a "nuclear
weapon State" under the nonproliferation treaty? 

B. FUNDING CRITERIA FOR COUNTRY ELIGIBILITY 

1. Development Assistance Country Criteria 

a. FAA Sec. 102(bJ(4}. Have criteria been 
established and taken lnto·account to assess 
CO!iillitment progress of country in effectively 
involving the poor in development, on such 
indexes as: (1) increase in agricultural 
productivity through small-farm labor intensive 
agriculture, (2) reduced infant mortality, 
{3) control of population qro\'lth. (4} equality 
of income distribution. (SJ reduction of 
unemployment, and (6} increased literacy? 
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No. 

Panama is not delinquent with 
respect to dues, assessments, 
or other obligations to the U.N. 
for the purposes of Artic1e 19 
of the Charter. 

No. 

Yes 
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6.1. 

. b. FAA ~ec. 104(d}~1J. If appropriate, is 
th1s deve1opment (inclu lrig Sahel) activity designed 
to build motivation for smaller families through 
rr~dification of economic and social conditions 
supportive of the desire for large families in 
programs such as education in and out of school, 
nutrition. disease control, maternal and child 
health services. agricultural production, rural 
development, and assistance to urban poor? 

2. Economic Support Fund Country Criteria 

a. FAA Sec. 5028. Has the country engaged 
in a consistent pattern of gross violations of 
internationally recognized human rights? 

b. FAA Sec. 533(b). Will assistance under 
the Southern Africa program be provided to 
Mozambique, Angola, Tanzania. or Zambia? If so, 
has President determined (and reported to thi: 
Congress) that such assistance will further U.S. 
foreign policy interests? 

c. FAA Sec. 609. If conmodities are to be 
granted so that sale proceeds will accrue to the 
recipient country, have Special Account (counter
part) arrangements been made? 

d. FY 79 App. Act,Sec. 113. Will assistance 
be provided for the purpose of aiding directly the 
efforts of the government of such country to 
repress :he legitimate rights of the population 
of such country contrary to the Universal 
Declaration of Human Rights? 

e. FAA Sec. 6208. Will security supporting 
assistance be furnished to Argentina after 
September 30, 1978? 

AID HMIOBOOK 3, P.pp 5C( l) 

N/A 

N/A 

N/A 

N/A 

N/A 
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listed below are statutory criteria appl icab~e generally tr, proj-;cts with FAA funds and project 
criteria appl1cable to individual fund sources: Development Assistance (with a subcategory for 
criteria applicable only to loans); and Economic Support Fund. 

CROSS REFERENCES: Is COUNTRY CllECKLI ST UP TO DATE? Yee 
HAS STANDARD ITEM CHECKLIST BEEN REVInJED FOR THIS PRODUCT? Yes 

A. GENERAL CRITERIA FOR PROJECT 

l. FY 79 Apt. Act Unnumbered; FAA Sec. 653 (b); 
Sec. 6j4A.a) Describe how Committees on 
7\Ppropriations of Senate and House have been or 
will be notified concerning the project; 
(b) is assistance within (Operational Year 
Budget) country or international organization 
allocation reported to Congress (or not more 
than Sl million over that figure)? 

2. FAA Sec. 611~a~). Prior to obligation 
in excess of $10 • , will there be (a) engi
neering, financial, and other plans necessary 
to carry out the assistance and (b) a reasonably 
firm estimate of the cost to the U.S. of the 
assi star.ce? 

3. FAA ~ec. 611 (a)(2). If further legislative 
action is required within recipient country, 
what is basis for reasonable expectation that 
such 3ction will be completed in time to permit 
orderly accomplishment of purpose of th«? 
assistance? 

4. FAA Sec. 6ll(b)j FY 79 App. Act Sec. 101. 
If for water or water-related land resource 
construction. has project met the standards 
and criteria as per the Principles and Standards 
for Plann~ng Water and Related land Resources 
dated October 25, 1973? 

5. FAA Sec. 611 E: • If project is cap"ltal 
assistance e.g., construction). and all 
U.S. assistance for it will exceed $1 million. 
has Mission Director certified and Regional 
Assistant Administ1Jtor taken into consideration 
the country's capability effectively to mai~tain 
and utilize the proj~t? 

6. FAA Sec. 209. Is project susceptible of 
execution as part of regional or multilateral 
project? If so why is project not so executed? 
Information and conclJsion whether assistance 
wil 1 encourage regiona 1 development pro9rams. 

An Advice of Program 
change was sent to the 
congress on 7/28/80 

Yes. 

No legislative action 
required. 

N.A. 

N.A. 

No 



A. 

,,.j~";· ;:'~97~-- ~---·-r; ......... , .. ;~~" ---·· 
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7. FM Sec. 601(a). lnforma':ion and cor.clusions 
whether project will encour~9e efforts of the 
country to: (a) increase the flow of international 
trade; {b) foster privat~ initiative and competi
tion; (c) encourage development and use of 
cooperatives, credit unions, nnd savings and loan 
associations; (d) discourage monopolistic practices; 
(e) improve technical efficiency of industry, agri
culture and C0111nerce~ and (f) strengthen free 
labor unions. 

8, FAA Sec. 60l(b). Information and conclusion 
on how project will encourage U.S. private trade 
and investment abroad and encourage private U.S. 
participation in foreign assistance programs 
(including use of private trade channels and the 
services of U.S. private enterprise). 

9. FAA Sec. 612(b); Sec. 636(h). Describe steps 
taken to assure that, to the r.iaximum extent possi
ble, 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 to meet the cost of contractual and 
other services. 

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. 60l(e). Will ·;1e project utilize 
competitive selection procedures for the awarding 
of contracts, except where applicable procurement 
rules allow otherwise? 

12. FY 79 Aop. Act Sec. 608. If assistance is 
for the production of any commodity for export, 
is the corrrnodity likely to be in surplus on world 
markets at the time the resulting prcductive . 
capacity becomes operative, and is such assistance 
likely to cause substantial injury to U.S. 
p· ,ducers of the same. similar. or competing 
COOllJOdity? 

B. FUNDING CRITERIA FOR PROJECT 

1. Oevelopmen' Assistance Project Criteria 

a. FAA Sec. 102 b · 111 • 113; 28la. 
Extent to w ich activity w1 l a e fectively 
involve the poor ir development, by extending 
access to economy at local level, increasin~ 
labor-intensive production and the use of 
appropriate technology, spreading investment 
out from cities to small towns and rural areas, 
and insuring wide participation of the poor in 
the benefits of development on a sustain~~ 

. -- ·------- - - ------ ----------i 
I /\If) 11/\NOHOOK J, ""'' !JC(?) I 

. -· ---------~------- . _____ ___... 
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The project will improve the 
technical efficiency of 
agriculture. 

N.A. 

The GOP will provide the equivalent 
of $640,000 for salaries of 
technicians, equipment purchase and 
operating expenditures required 
for the project. 

No. 

Yes. 

N.A. 

The project will be implemented in 
the poorest rural Panamanian 
communities adapted to Panamanian 
conditions. It will be implemented 
by community members who have 
organized themselves to help 
themselves. Women constitute a 

/ 
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B. La. 

basis. usin9 tt>1! apµropriate U.S. instit.utions; 
(b) help develop cooperatives, especidlly by tech
n1c1l assistance, to assist rural and urban poor to 
help themselves toward better life, ctnd oth~rwlse 
encourage democratic private and local governmental 
1nstitutions; (c) support the self-help efforts of 
developing countries; (d) promote the p:trticipation of 
"'1>IT'~n in the national econ~~ies of developing countries 
and the im~rovt:~11ent of women's status; and (e) utilize 
and encourage regional cooperation by developing 
countries? 

b, FAA Sec. Hl3 1 l03A, 104 1 105, 106
1 

107. 
Is assistance being made available: (inc ude only 
applicable paragraph which corresponds to source 
of funds used. If more than one fund source is 
used for project, include relevant paragraph for 
each fund source.) 

(1) [103] fer agriculture, rural development 
or nutrition; if so, extent to which activity is 
specifically desi~ned to increase productivity and 
income of rural poor; [ l03A] if for agr icu 1tura1 
research, is full account taken of needs of small 
fanners; 

(2) [104] fer population planning under sec. 
104(b) or he~lth uncer sec. 104(c); if so, extent 
to ~hich activity ~rpha~izes low-cost, integrated 
delivery systems for health. nutrition and family 
planning for the poorest people, with particular 
attention to the needs of mothers and young 
children. using para~edical and auxiliary medical 
~ersonnel, clinics and health posts, commercial 
distribution systems and Jther modes of corrmunity 
research. 

(3) [105~ for education, public admini
stration, or human resources development; if so, 
extent to which activity strenqthens nonfonnal 
education, makes forrn~' ~-ucation more relevant, 
especially for rural families and urban poor, or 
strengthens manager.ent capability of institutions 
enabling the poor to participate in development; 

{4) [106] for technical assistance, energy, 
research, reconstruction, and selected development 
problems; if so, ex~ent activity is: 

{i) technical cooperation and develop
ment, especially with U.S. private and voluntary, 
or regional and international development, 
organizations; 

(ii) to help alleviate energy problems; 

(iii) research into, and evaluation of, 
economic develop~ent processes and techniques; 

(iv) reconstruction after natural or 
marvnade disaster; 

ANNEX I B 
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significant percentage of the 
membership of these groups and, in 
many communities, exerci.se 
leadership roles. 

The project directly increases 
the standard of living of the 
rural poor by increasing avail
ability of low cost protein at 
local levels. 
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(v) for special development problem. 
anj to e11able proper utilization of earlier U.S. 
infrastructure, etc .• assistance; 

(v1) for programs of urban development, 
es~e~ially small labor-intensive enterprises, 
~arleting sy~tcms. and financial or other insti
tutions to hc1p urban poor participate 1n econo'.llic 
and social development. 

c. (107] Is appropriate effort placed on use 
of apprrpriate technology? 

d. FAA Sec. l10.J21. Will the recipient 
cour.try proviae at least 25% of the costs of the 
prc~ram, project. or activity with respect to 
which the assistance is to be furnished (or has 
the latter :est-sharing requiranent been waived 
for a "relatively least-developed" country)? 

e. FAA Sec. llO(b~. Will grant capital 
assistance be disburse for project over more 
than 3 years? If so, has justification satis
fa·:t<:iq• to the Congress been made, and efforts 
for other financing, or is the recipient country 
"relatively least developed"? 

f. FAA Sec. 281(b). Describe extent to 
which program recognizes the particular needs, 
desires, and capacities of the people of the 
cour>tr.v; utilizes the country's intellectual 
resources to encourage institutional development; 
anG supports civil education and training in 
skills required for effective participation in 
governmental and political processes essential 
to self-gQvernment. 

g. FAA Sec. 122(b). Does the activity 
give reasonabie promise of contributing to the 
dc::velo?ment of economic resources, or to the 
increase or productive capacities and self
sus~aining £·conomic growth? 

2. Development Assistance Project Criteria 
Tloans Only) 

a. FM Sec. 122(b). Infonnation and 
cone l us ion on capacity of the country to repay 
the loan, fncluuing reasonableness of 
rcpaymeilt prospects. 

b. FAA Sec. 620(d~. If assistance is for 
any productive enterpr se which will compete in 
the U.S. with U.S. enterprise, is there an 
agreement by the recipient country to prevent 
export to the U.S. of more than 2oi of the 
enterprise's annual p~oduction during the life 
of. the loan? 

Yes. 

Yes. 

No. 
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The project encourages local 
community groups to organize them· 
selves to work together in an 
economically productive endeavor, 
to improve their own nutritional 
well-being. 

Yes. 



PROJECT AUTHORI7.ATION 

Name of Country: PANAMA Name of Project: 
Project Number: 

.\!\JNI\ 

F~llll\l I' I 

1'.ir.•· I ••I 

Managed Fish Production 
525·-0216 

1. Pursuant to Section 103 of the Foreign Assistance Aet of 1961, as 
amended, I hereby authorize the Managed FiDh Production project for 
Panama involving planned obligations of not to exceed $992,000 in 
grant funds over a 3 year period from date of authorization, sub
ject to the availability of funds in accordance with the A.I.D. 

OYB/allotment process, to help in financing foreign exchange and 
local currency coots for the project. 

2. The project consists of assisting Panama's Ministry of Agricultural 

Development to expand freshwater f i~h production in Panama in 
developing its institutional capabilities, by conducting a pilot 

program in several rural communitiee, and by conductinR studies to 

demonstrate the need for and feasibility of a large-scale managed 

fish production program. 

3. The Project Agreement which may be n@gotiated and executed by the 

officers to whom such authority is delegated in accordance with 

A.I.D. regulations and Delegations of Authority Bhall be subject 

to the following essential terms and covenants and major condi

tions, together with such other terms and conditions as A.I.D. 
may deem appropriate. 

4. a. Source and Origin of Goods and Se1~ices 

Goods and services except for ocean shipping, financed by A.I.D. 

under the Project, shall have their source and origin in P~namn 

or in the United States, except a13 A. I. D. may otherwis~ agree 
in writing. Ocean shipping financed by A.I.D. under the project 

shall except as A.I.D. may otherwise agree in writing be financ
ed only on flag vessels of the United States. 

b. Conditions Precedent to Disbursemants 

Prior to the disbursement under the Grant, or to the issuance by 

A.I.D. of documentation by which disbursement will be made for 

any purpose other than to finance (i) technical assistance, (ii) 

long-term training in the United States or (iii) construction of 



\\\' \ 
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hatchery ponds (iv) or vehicles, f'nnmua will, ex<:ept .as A.I.D. may other
wise ar,ree to writing, furnish in form nnd substAnce sAtisfactory to 
A.I.D. evidence that arrangements have boen mmde for the provision of 
long-term technical osaiAtsnce. 

c. Covenant 

Panama covenants that. within the first eighteen months from the date of 
signing of the Project Agreement. two profermionol st.a ff memherl!J, one of 
"1hom shall he d«tsignai:cd as Jepartment chief. shtlll he assigned to the 
Technology Transfer llepartment of the National Directorate of Aquaculture 
and at least four staff members locate<l in rcgionnl dir~etorates shall he 
assigned on n full time ha sis to aquaculture act:ivit: ias relnted to ir~ple
mentat ion of this project. These staff membere shall be in addition to 
those staff members alrE'ady employed hy the ~~ational Oircetorate of Aqua
culture and the reRional directorates. 

l\1cie1ffio -R~iz ____ --
Director 
VSAID/Panarna 



( 
'f NQ.:-1:? 

HOF:lZ'P 
RUSPC #AP~9:0t 2090=42' 

i: uuuuu zzq 
?52:~·40?. oc ~ 79 
SECSTAT~ ·.~AS'fI:~ 

U NC U. SS I ::'I lrn 

'M~M~ASSY ?AN~MA PHIORITY 8460 

Cl,AS S1' ATF. ~?8869 

O. 12265N/A 

GS: 

( 

~JECT: DAEC R!VIEW OF THE ~ANAG~D FISH PROTIUCTION PID 

TRE DAEC RFVI~WED THE SUBJECT PID O~ S!PTfMB~R 20, 1979 
t APPROVED IT SUEJECI' TO SU1WISSIO'.'~ OF AN I~:T;RI"i nF.POI1.T. 

TBIS IR SHOULD COV~R THE FCLLO~I~G ISSUES tND SE 
RMITTED BY JANUARY 31, 1980. 

PPOJBCT STRATE~Y. 

. 
) GOAL LEVEL. THE PROJECT GOAL IS TO I~PROVE T~E 
TR!TIO~AL STATUS OF 7HE PANAMANIA~ RUFAL POOR. ~owEVFR, 

''B FID DOES NOT CLEA!H,Y :>ESCPTE~ :ilO':! T:!F PR0?0Sf:f. ?ROJFC'T' 
.TIVITI-V.S 1:1JULD ACEIF'/E 1'RP.·r GOAL. n;F~''.P'R 'IP:l' s:RJ1?EGY 

TO IMPROVE ~·!UTRITIOi'l TH!lU ON-SITE COl-!ST-i?TICi o;;_ AS h 
:SULT OF I~CRFASED INCOM~ OETAIN!D FROM COMr~PCIAL FISH 
ODUCTIO~, THAT STRATEGY SHOULD EE CLE~RLY S?ATED A~D 
PI.AIMED, AtlD T'.'-:E MEA~~s FOR CJ.RTIYH!G OU:' ?!-I~ sr1-·r,·:-.H~Y 

'OULD ~I: FUIIY !':ESC'RIBE0. TO THE :SX'IF:r\T !'HA'!· 1TE PROJECT 
;tJTE~PLATES COt".:Vl'ERCIAL FIS?. PRODUCTION, '!!~~~ SUESIDIZA'IJON 
' THE COSTS OF CONSTRUCTitlG 1'1-lD OP~i:/ATHJG Tl{t; FlS;-r P01·!D5 
:co~ES QUESTIONABLE AND ANY sues PROfOSAL WOTILD ?lVB TO BE 

)EQU~TELY JUSTIFIED. 

') PURPOSE 1.EVEL. T::E PROJF'CT ST~ATECY ~T T::r,- s·rn-PUR
l~E LEVFL SRO~LD nE CLARIFIED IN T~~ IR. IS I? TG IN
:FASF GOP CA?ACITY TO ClRRY OUT A NA?IO~wrn~ P~O~~~~ 02 
~SH FRCDUCT!ON, OR ~o FSTABLI$R GOP CAPA~IL17Y rn 
'ALUAT"S TH~ ~''EED 'FOP ANT: 1"1'.'.ASI13I!.I'!Y O? St:':~ A :·!;'-.IOtr·!IJ)~ 
'CG!lM<? Tf1:!:: LATT'F:R St.Et·'S MO.Lr; D~SII?P.~1LF. "l:~· I? '·'ISSIC'~ 
'I'S 'FOP THE FOP..M~'R TH~' IR SHCTJlD CON'l'/t J'..1 /J-1}-:I.~: •1 c:· 1r-II r-
7IOi\. IM rilH~R CAS~ I::E ?i.OJEC'f co:vipo;,;F~;1~ s::!LI,D 
:FLFC'I TTns S'I'lU.TF.r-Y 1H~c1s1oi~. ::L';".t..s:·; MO>~ 1·~:;.T :I'!(E 
"SCUSSION 0'1 sur:!I PRO.TIC!' COt'PON;;'.;.;Ts IS ·-1·)'1' ~~?c~·:.sA:f1Y F0:1 
VIFW OF T~? IR AUD ~AT F~ HILD FOE T~! ??. 
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(1) ~~AT ~IND Ot ORGANI3~TIO~S AHV ENVISIONE~1 W~A~ fAS 
ftB?N Tit'.•: :XPERIE~iCE '4I"'H T:I!:.SY ORGAtJJ 7 1\TIC·:s IN O'r'.!ER 

ANNEX I.D 
Page 2 of 4 

.--. f.CTIV!'l'Y:.~S (lt\CtUDII\~ Vi?}_Si;'NT FIS!! PO~D ov:rn.t.TICN)? HOW. 
PREVALEN'f PR'F. TH'ES~ CRGANIZJl.TIC~JS. PJ PA'.J.t,;·!.4? 'h'HAT IS THE 
~ATt:R'S O~' T~~IR CO~Pr:'~NCE A~iO CAPAC l(Y 1 At-JD EO·i WILL 'IDRIS 
tE APPN.t\ISED IN TR~ SEI.EC1'ION FROC'!'!SS? ·n:~.T in:soo'i'CZS !RR 
CU~R?NTtY AVAILA~LE THAT COULD BE ~SED TO ST~f~GT~EN THE 
ORGANIZATIONS? ~qAT ~ILL P~ T~E L~GAL FOTIM OF TH~ 

,_ ORGANIZA7IONS? WPAT WILL EB THE R!SPO~SIBILIT~~S, DUTIFS, 
LIAPILITIES OF THEIR ME~2ZRS? HO~ A~E tBC!SIO~S MADE? 
'IHO ~}.Y JOIN? lS M~i·~Bt:RSHIP CP·~N TO A~~YO~~ ';:,no WI~HES TO 

- PARTICIPATE IN THE PARTICULAR P?OJFCT? ~HAT ~tOUT EXIST
ING ~EMP~PS ~HO ~C NOT WISH TO PAR?ICIPATE? IN THE EVENT 
TH£ ORCANIZATIO~ CO~T~ACTS CREQIT, TO W~AT EXT~~T IS AN 

.r- INDIVIIUAL ~E~iBER LIAELE FOR REPAY:-'•ENI, INCLiJDING ANY 
~RMEgR ~HO DOES NOT WISH TO PARTICIPATE IN T~? PROJECT? 

:; JI u 
"'!1 

I~ITIAL fHVIRONMENTAL EXAMINATION (IEE). c. A HEV I EW OF. 
·.rin: I~~:s ~UB!":IT'I~"..'; !/;'ITH TR£ PID RAIS'ED TSE F01.LO";iING 
CO~C~RNS OVER THE PRCJEC~,S POSSIBLZ IMPAC~ ON THE • 

- FHYSICAI, .AND Ht.WVJ ~~M'JIHOM:·:r.t:'~: (1) I!J?ECTION OF FISH 
INT?NtID FOR HUMAN CCNSU~PTION BY VIRUS?$ AND' OTHER 
F!/t'ROGENIC 09.GliNISt·:s FR.OM LIV":S1'0Cf~ \'ASTES T:f,~r/ MAY NOT :SR 

.. · PD~QTJP.TELY COt'FOS'I'iD; ( 2) Dl\t~/IG}~ 'T'Q LOCAL ECOSYSTEMS 
F~SULTING FROM ?HB INT~ODUCT!CN O? EXOTIC FI~H SPECIES; 
/ND(~) HEI.:UCTION H! T-lE QUAT.JTY CF !:iP.TF.q IN S~'P.EAi':S AND 
i:I\'!:RS J.)ZCI.USl: OF n:r .co~:D I:R!.INI~:G P.tJD 'FT,ns~!T!1C. THE 
~\ISSIO~ IS REQUESTED TO EXAMPt}~ T'P.F. POSSIBLE IMPAC'l' OF 

. 1HrSE CONCFgNs ANJ SUBMIT ITS FINDI~G~ ~ITH THE INTERIM 
FEPORT. TEE IEE ~·!ILL FE ~~ELD IN A"REYA!·lCE UNTii. 'J.1I:iESE 
CO~CERNS ARZ RESOLV~G. 

~ ASSU~ING A?P~OVAL OF TgE rn, THS PROJECT PAPER SHOULD 
.. ~ ~~;AL WITH TB~ FOLLOWING CUESTIGNS AND CO~CfRNS RfaifED 

l:ti::r ~c Tl:lE D.A.EC. 

A. s11~cTIO~ CRITERIA. TiE COMMUNITY SEL~CTION C~ITERIA 

NEOUIR'2 .INLY TiJAT A CO'"MUNITY Jr£ LOC.t~?ED IN A DISTRICT 
~ITH A SE~IOUS INCIDENCE OF ~fLNU1RIT101i. BECAUSE NUTRI-
1flOt-HL s·rAT~S CA~! Vlt°f':Y ]1 C0i',i';U~~I1'IES \·:I'l'RI~ A JHS1'RICT, 

: 'fR'i t"TSSJON SJiOULD CON~I:ZH H~CLUDI:·JG C'.iIT:t.~RIP, TH.A']' ·110ULD 
VERJ~Y THE N~ED ~O? ~H? PROJfCT AT TRE COMMUNITY L~VEL. 
IN 'l'BIS F?.C'rATIJ), IT ·.~AS SUGG}·~STE'D T!TA'i' TrlE '·iISSION f"'AY ':!ANT 
~O CABilY OUT RANDOM SAMPL~ AN~HROPGME~RIC SURV~YS TO K~A-

. _SllHE CO~MlJ!HTY ~·f:SD. IN ADDI·~ION. T\~O O? n1r SEI.F.CT!ON 

! ·. 

I 

C~ITEBTA APP~AR TO BE INCONSISTANT. rq~ F!RSm.REQ~lRES • 
TPAT 75 PERC~NT 07 A COMMUNITY'S POPUlftllON ?? AMOhG TilE 
POO?.~~ST 20 PF.RCE!l'l' OF AJ,J, PM!A;vlf1NUNS _q;]' TH8 SEC0~:D 

REQlfIHJi"S 'l'}!fT 'IH}. f'BOSLECTIV1': fO~::;') SI'fC: lH ACCFSSIBI,B TO 
A~~ 'F.f.ISTiiW ROAt O!! /A(ER~JJ..Y 'l!:AT IS l'S/·BI.:E 1T'AP. P.OUND. 
ao~rVER ' SI~CE rHE VERY POORfST M~M~EliS OJ TjE POPULATION 

·Hu ,. 
11?. 7" .. CL~SSi 'li!.T) STP1T~: ?.?5869 • 
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- THf. VfiY POOR {LG".~'?.S'f ·~i'1 PERCi::--J'i') • 

. ij f P. EXTENSION SERVICE. TRi PROJECT RILIES HrAVILY ON 
(.SUPPORT FROM PANAMA#S RXTlNSIO~ s~~VIC~ evI~ THOilG~ TEAi 

.I 

SERVICf. IS W'iAV. J.t!D DISAGGREGATED. DJRHiG IN'fE?!Sl'JE 
REVIE'.11 THE HISSICN SHOULD ~~XAl'-'INE Trl£ AD~·'.)UACY OF PROPOS'f.!I 

(~ARRANGEMENTS FOE TSE PROVISION A~n TJAI~IHC ·aF EXTENSION 
AGF~TS TO INSURE THAT A SUFFICIENT NU~S~R OF APPROPRIATE
LY TRAINED A~ENTS ~ILL BE MADE AVAILAELB fO THE PROJECT ON 

(_. '1 TIMELY BASIS. 

C. RJr~LATION TO O'IRF.H PROJECTS. TPE f-'i!SSION IS CUHREt;TLY 
(_; f.EV:;I,CPING OR IMPLEME~1'ING OTHER NUTP!~IO~l RJ.:LATED 

FRO.JECTS IN RDRAL ARl~i\S, !NCLlJDING 'l'TE t.~;!LD AND FAMILY 
CRIEWI1ftTION CENTERS (COIF) PROJECT {525·-e:2r·'2) AtlD ~'HE 

.,r. TIUilAL HlAn'E D'ELIVERY SYSTEM LOAN (525-n-~·'45). OTHER 
·-' INTERNATIONAL DONORS ARI AtSO IMPL!ME~TJ~G NUTRITION 

BRLATED PROJECTS. SINCE THERE AP?EARS TO ~E LITTLE· 
C! COORDINATION AMO~·rn TF.:t'. PROJEC'IS, THIS C~JUI.U R!STJLT IN 

DUPLICATION ~ND THE INFFFICiiHT USE OY ~330URC~S • 
. u CAL'iHOUG!1T~E COI~ PROJECT PROPOS~S .A SOL~j'f ION rro ALI.EVIA'rE 
C~ THIS PROPLEM AT rHE LOCAL LEVEL, Ir WILL NEED TO Br 

J\TIDREESED P.T TI~~ r:ATIO~·:AL LEVEL AS WELL. 'IHI'RElORZ. AS 
c p 1\ R'I' CF THE HiTFi~S rv f hEVl EW l-'ROC .l!;Ss FO!{ £01';) T!lT s A ND 

THE COIF PROJECTST T~I MISSION SHOULD I1A~INF T~E ~EED TO 
ESTABLISH A r--!A'IIC~:r~1 LEVEL coo1rnINA'f ION MECHANISM roR 

.r.. NUTP.ITIOM PROJEC·rs. 

D. CCNSTRUCTIONIPROCU~EMENT. DURING INt~~SIVE REVIJW 
(~ T1E MISSION SHJULD EYA~INE THE CAPACITY.a~ THE NATION!L 

DIRECTORATE FOR AQUACULTURE TC CARRY OUT ALL FROCUPEM~~T 
ACTIONS R~QUIR'ED UNDER THE PHOJECT. A PHOCURFt~h'.~T PLAN · 

C, SHOULD ~E INCLUDED IN THE PP. IN PAR'i'IC!JLLF .• THIS PL.A:! 
SHOULD INDICATE ROW COKSTRUCTICN ACTIVITIES WILL ]~ 
CAP.RIED OUT~· 

:( 
' ~ ..... . 1' 

I I. RiLATION TO DEV!LCPMFNT.PROGRAM. T~E MISSION'S PRE-
uu USENT COUNTRY STRATFGY {EXPRESSED IN ITS LATEST CDSS) CALLS 

\ . }~OR ]\ GErn:RAL SHIFT rn FOCUS 1'ROM THE nnRAL TO THI: URBAN 
- SI~CTOP.. rl'HE PP S¥.OliLD CJi.R:E.FULLY EXPLAIN TILE RJi:LA'l'ION-

SHIP GF THIS PROJECT TO T;R E~OADER MISSIO~ PEVELO?MEN? 
i . PROGRAM. 
' .. 

F. FROJRCT FUND!~~. ~HE FY ec BUDGET SUE~IT~Et FY IDCk 
~ . TO OMP. nOES !\01' CO!~~A I~! !:Jl~DS ?OR T~:"S! PPCFOSl~t PRCJJ;C'i1 

}.~!D IT 'IS DO\JPTFUI. 'l'HA? .A:'1H1'IOUAI r.u:,:ts IO:\ ':'FIS PROJ?Cl' 
ti:JLL :PECO.t-'.E !'.VAIIA3T,"~. HO',·l:1£VfH, wn·!llM TH~ :Tl~G~.;_:'f 1,r.·v:-:1 

· · E1.T",.,LIS.1 ED """':I PA'!AVil ( ~i:-E ·:-:···1.rn-. 2e::.n'~ ... ,5 .. .,., .. r. k11c·-10"1 
.,) Jjl.~ a...lt ,:-..;~\. •~~"' ~•r~ .. )(1 -,sl ~J..Ji., .,f'J~~ . ..:,.. J t , J!, 1· .)~ .\ 

M/~Y RE./\ J.LCCA 1 R F~'h DS ire COV7R Tl! 1 s PROJ r~C ... • v t~Nc-;;: 
P'l' 
llP.B69 

• 
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ANNEX II 

AID 102Qo21 ('MO 
IUPPLll:MINT I 

PROJECT DEStGN SUMMARY 
LOGICAL FRAMEWORK (INSTRUCTION: THIS ISAN OPTIONAL 

FORM WHICH CAN BE USED AS AN AID 
TO ORGANIZING DATA FOR THE P.:.R 
REPORT, IT NEED NOT BE RETAINED 
OR SUBMITTED,) 

L
·f f p . Page l of 4 
I It O rOLC' 

From FY .l.l'lltl to FY 1983 
Total u.s. Fundlna S992:-,'Too...,o---
OatePrepar.d· Sf.li!tClilb!f HBO 

Prol•c:t Title & Number: MANAGED FISH PRODUCTION 525-0216 

NARRATIVE SUMMARY I OBJECTIVELY VERIFIABLE INDICATORS 

Pr09ram or Sector Goal: The broader objectivo to 

which this proiec:t cantribuhts: 

Sector Goal: 

To improve the nutritional status of . 
the rural poor. 

Program Goal: 

To establish a network of fresh
water fishponds in p~~= rural com
munities throughout Panama. 

Measures of Goal Achievement: 

Within 5 years of projection 
completion 20,000 persons will 
increase their daily animal pro
tein intake by 5 to 10 grams. 

Within 5 years of project com
pletion 200 new continuous 
harvest fishponds are in ope
ration throughout Panama. 

MEANS OF VERIFICATION 

Nutrition Surveys 

DINMC Records 

PAGE 1 
IMPORTANT ASSUMPTIONS 

Assumptions f« ochiovlng gool torget•: 

l. Protein intake increases as a 
result of managed fish production. 

2. Other conditions affecting nutri
tional status of rural Panamanians 
do not negate positive impact of 
increase animal protein consumption. 

l. ?roject findings justify implement
ation of a large scale managed fish 
production program. 

2. Demonstration Ponds and extension 
activities result in "spin-off" 
ponds. 

3. The GOP can finance a large seal! 
activity -- perhaps with IDB 
fundings. 

4. HIDA extension agents are not 
diverted entirely to other 
activ.i:ties. 



All) to:io.ai 17"711 
IUPPLIElllll:NT I 

PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 

Project Tltl. & Number: MANAGED FISH PRODUCTION 525-0216 .. 
NARRATIVE SUMMARY [ OBJECTIVELY VERIFIABLE INDICATORS 

Prolec:t Purpo10: 

To verify the need for and feasibility 
of a large scale managed fish product
ion program 

Conditions that will indicate purpose hos been 
achieved: End of project status. 

1. Information required for the 
decision has been collected 
and analyzed. 

2. Protein deficiencies are ob
served. 

3. Fish production is cost 
efficient and within the 
budgetary constraints of 
most rural Panamanian 
families. 

4. MIDA extension (technology 
transfer agents) can 
effectively disseminate 
information on fish produc-
tion to Panamanian 
campesinos. 

MEANS OF VERIFICATION 

Project Studies 

Life of Project: 

ANNEX II 
h1ge 2 of 4 

From FY toFY _____ _ 

Total U.S. Funding ________ _ 

Dote Prepared~·----------

PAGE 2 
IMPORT ANT ASSU'to\PTIONS 

Assumptions f« achieving purpose: 

1. Results of studies can be extra
polated to other areas of Pa nama. 



AICI IOZO.,U 17411 
llUl'PLIDlllENT I 

PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

Project Tltle & Numbf.r: MANAGED FISH PRODUCTION 525-0216 

NARRATIVE SUMMARY 
Output a: 

1. Demonstration Pond projects 
implemented 

2. Hatchery expanded 

(a) Hatchery Ponds Built 
(b) Laboratory equipped 

3. Project Studies completed 

(a) Consumption impact 
(b) Economic/financial 
(c) Program effectiveness 

4. Technical Assistance 

(Persoh-months technical 
assiotance provided) 

S. Training (people trained) 

(a) In-country (abort-term) 
(b) External (long-ten:a) 

6. Technology transfer unit 
oper11tional 

OBJECTIVELY VERIFIABLE INDICATORS 

Mognituc:lo of Outputs: 
Year 1 Year 2 Year 3 
--- (Cumulative) ---

5 20 20 

40 

16 

9 

x 

40 
1 

30 

32 
l 

lit 

40 
1 

1 
1 
l 

48 

32 
1 

x 

MEANS OF VERIFICATION 

DINAAC and USAID/PANAMA records 

ANNEX II 

Life of Project: Page 3 of 4 

From FY to FY 
Total U.S. Fundi ------

Dote Prepared,..,· ---------
PAGE3 

IMPORT ANT ASSUMPTIONS 

Assumptions foe- achieving ot.llputs: 

l. Grant and counterpart funds are 
made available on a timely basis. 

2. Construction costs will not 
evaluate more than 10-15% per year. 

3. Adequate coordination is maintained 
between project studies team and 
regular DINAAC personnel including 
technology transfer agents. 



AID 1020-ZO (7-71) 
SUPPLIMINT I 

PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

Proloct Tltl1 & Number: MANAGED FISH PRODUCTION 525-0216 

NARRATIVE SUMMARY 

lnpute: 

ill 
1, Construction 

a. demonstration ponds 
b. hatchery ponds 

2. Equipment and materials 

a. vehiclf. .. & (8) 
b. hatchery equipment 
c. other 

3. Technical Assistance (48 p-m) 

4. Training 

S. Project Studies Personnel 

6. Othar 

~ 

1. Construction 

s. demonetration ponde 
b, hatchery pond1 

2. Equipment and Materials 

a. hatchery equipment 
b. ether 

3. Peroonnel 

4. Training 

5. Vehicle 0 & M 

OBJECTIVELY VERIFIABLE INDICATORS 

Implementation Target (Typo and Quantity) 

Year 1 

22,500 
95,000 

98,000 

14,000 

Year 2 Year 3 Total 

67,500 
0 

0 
35,000 
13,000 

0 
0 

90,000 
95,000 

0 98,000 
35,000 

14,000 51,000 

137,500 184,000 90,500 4]2,000 

6,000 27,000 20,000 53,000 

34,500 71,500 34,500 140.500 

0 15,000 5,000 20,000 

5,000 
75,000 

5,000 

15,000 
0 

50,000 
11,500 

0 
0 

20,000 
75,000 

50,000 
8,500 24,000 

51,000 148,000 97,000 286,000 

3,000 3,000 4,000 10,000 

32,000 56,000 42,000 130,000 

MEANS OF VERIFICATION 

Al'iNEX II 
Life of Projoct: Pnge 4 of 4 
From FY. ro FY, _____ _ 
Total US. Funding ________ _ 

Doto Propored: -----------
PAGE 4 

IMPORTANT ASSUMPTIONS 

Assumptions for providing inpute: 



FINANCIAL ANALYSIS 

ANNEX Ill 
Page l of 3 

This project consists of 7 major cost components: demonstration ponds, 

project studie~, techdology transfer center, training, technical 
assistance, hatchery expansion and operating e,xpenditures. This sec
tion describes how various cost components were obtained. 

Cost Estimates 

Cost estimates used in preparing the proposed budgets for the demons

tration ponds, swine pen and ha~chery expansion w~re based on infor
mation provided by DINAAC which has been compared for reasonaoleness 
to actual fish pond and swine pen costs accumulated by AID in the 
financing of 28 fish ponds and 3 swine pens with SDA funds over the 
last three years. 

Detail costing of the construction of demonstration ponds, swine pens, 
credit fund and hatchery ponds follow. 

Demonstration Ponds 

The construction of 20 demonstration ponds and 10 swine pens are 
contemplated under this project. All ponds will be machine dug and 
finished by manual labor. Although actual pond size will be determined 
during the selection phase of this project it is anticipated for 
budgetary purposes that ten 5,000 square meter ponds to be designated 
type A will be built, five 2,500 square meter ponds to be designated 
type B will be built and five 1,000 square meter ponds to be designated 
type C will be built. Ten swine pens will be built and integrated into 

the type A ponds. 

The cost for a type A pond is as follows: 

Fixed Costs 
Materials for Drainage System 

Variable Costs 
Excavation $1.00 per cubic meter 
Finger lings 
Fish feed 
Plastic bags for transportation 
Chemical Fertilizer 
Organic Fertilizer 

Total Fish Pond Cost Type A 

235 

5,000 
350 

1,450 
8 

28 
40 

$ 7,111 

Assuming variable cost are directly proporticnal to fish pond size. The 

cost of type B and type C ponds is respectively $3,673 and $1,610. 



Swine Pena 

ANNEX III 
Page 2 of 3 

Th• cost of a swill"' pen of $9S4 pEir pen was calculated as follows: 

Concrete Blocks 550 at 27.00/100 
Sand 10 yds. at 6.50 per yd. 
Gravel 8 yds. at 6.88 per yd. 
Cement 60 sacks at 4.40 per aack 
Zinc roofing 11 sheets 14X42 No. 30 at 18.00 
Nails 15 lbs. at .SS per pound 
Roofing nails 10 lbs. at .75 per pound 
2X4X16 8 at 3.75 each 
1X8Xl) 4 at 2.50 each 
Wire 5 lbs. 
Contingencies 

Total 

148.50 
65.00 
55.00 

264.00 
198.00 

8.25 
7.50 

30.00 
10.00 

2.25 
166.00 

$ 954.00 

A summary of all activities to be financed as demonstration ponds 
follows: 

~ Description No. Units Ur.it Cost Total 

A 5,000 cubic meter pond 10 7,111 71~110 

B 2,500 cubic meter pond 5 3,651 18,265 
c 1,000 cubic meter pond 5 ] ,610 8,050 
D Swine pen 10 954 9,540 

Sub-Total 106,965 
Contingencies 3!035 

Grand Total $ 111,000 

The project proposal calls for a $30,000 credit fund $10,000 of grant 
funds and 20,000 of counterpart. This fund will be used to finance the 
start up cost of the 10 swine pens. Each loan will finance the 
following: 

Pur~hase of 25 weaned pigs at $38 each 
132 quintal of feed at 12.50 per quintal 
Transportation of feed 
Transportation of weaned pigs 
Transportation of fattened pigs 
Drugs 

Total 

950 
1,650 

165 
25 
63 

125 

$2,978 



ANNEX III 
Page 3 of 3 

,Hatchery Expansion 

$170,000 of project funds $95,000 AID and $75,000 GOP have been allocated 
for construction of 30 additional breeding ponds and a new laboratory at 
the Divisa Fish hatchery. Additionally, 85,000 of project funds (35,000 
AID and 50,000 GOP) have been allocated for new hatchery equipment. 
A complete listing of equipment and its estimated cost can be found in 
Annex IV B. How the balance of funds to be used for construction has 
~ot yet been finalized but in no case will less than 30 new breeding ponds 
be built. The cost of breeding ponds in Divisa is significantly higher 
than the demonstration ponds because in Divisa it is not possible to take 
advantage of the local contours of the land to minimiz~ costs. 

Other Costs 

Cost estimates for the project studies, technology trAnsfer center, 
training technical assistance and operating expense are based on overall 
USAID/Panama experience. As these cost are basically standard throughout 
the agency specific details are not presented in this project paper. 
Projected operating cost for ponds and swine pen are shown below: 

OPERATING COSTS 
Typical 5,000 Square Meter Pond 

Fingerlings 8,750 at $.04 each 
Plastic bags for transportation 
Fish food 100 quintals at 14.50 each 
Chemical fertilizer 2 quintals 10·-30-10 at 14. 00 ea. 
Organic fertilizer 

7otal 

Weaned pigs 25 at $38 each 

OPERATING COST 
SWINE PEN 

Feed 132 quintals at $12.50 per quintal 
Transportation of feed 
Transportation of pigs to and from market 
Drugs 

Total 

350 
8 

1,450 
28 
40 

$1,876 

950 
1,650 

165 
88 

125 

$2 '978 



M"NEX III 

~Vl.NAGED FISH PRODUCTION TABL£ l 

525-0216 
Page l of t. 

PROJECTED EXPENDITURES BY FISCAL YEAR 

::"" 81 FY 82 FY 83 l'.Q.Ul. CLWD 

AID GOf TOTAL AID GOP TOTAL AID GOP TOTAL ill GOP TOTAL 

A. Demonstration Pond Projects 

l. Materials and Equipment 
for Construction - - - 67,500 15,000 82,500 22,500 5,000 2 7. 500 90,000 20,000 110.000 

2. Credit Fund - - - 10,000 15,000 25,000 - 5,000 5,000 10,000 20,000 )0,000 
3. Di~sel Pick-ups 50,000 - 50,000 - - - - - - 50,000 - 50,000 
4. Extension Agents - 18,750 18, 750 - 75,000 75,000 - 56,250 56,250 - 150,·iOO 150,000 
5. Local Labor 

B. Project Studies 

1. Sub-Project Director 3,750 - 3,75(1 7,500 - 7,500 3,750 - 3,750 15,000 - 15,000 
2. Sub-Project Director 3,750 - 3,750 7,500 - 7,500 3,750 - 3,750 15,000 - 15,000 

3. Data Analyst 2,500 - 2,500 7,500 - 7,500 5,000 - 5,000 15,000 - 15,000 

4. Field Supervisor 4,500 - 4,500 9,000 - 9,000 4,500 - 4,500 18,000 - 18,000 

5, Interviewers 12,500 - 12,500 25,000 - 25,000 12,500 - 12,500 50,000 - S0,000 

6. Perdiem for Interviewers 7,500 - 7,500 15,000 - 15,000 7,500 - 7,500 30,000 - 30,000 

7. Computer Ar.alysis - - - 5,000 - 5,000 5,000 - 5,000 10,000 - :m.ooo 
8. Equipment and Material 5,000 - 5,000 5,000 - 5,000 - - - 10,000 - 10,000 

9. Vehicle Purchase 12,000 - 12,000 - - - - - - 12,000 - 12,000 

c. Technology Transfer 

l. ~.aterials Develo~ent 9,000 - 9,000 18,000 - 18,000 9,000 - 9,000 36,000 - 36,000 

2. Blazer Type vehicle 12,000 - 12,000 - - - - - - 12,000 - 12,000 

3. Additional Staff - 12.200 12,200 - 24,400 24,400 - 18,400 18,400 - 55,000 55,000 

D. Training 

l. Long Term 5,375 2,000 7,375 21,500 - 21,500 16,125 - 16,125 43,000 2,000 45,000 

2. In-Country 1,250 1,000 2,250 5,000 3,000 8,000 3,750 4,000 7,750 10,000 8,000 18,000 

E~ External technical Assistance 

1. Project Studies Coordinator 56,250 - 56,250 81,750 - 81,750 - - - 138,000 - us.ooo 
2. Aquaculture Expert 69.300 - 69,300 102,400 - 102,400 78,300 - 78,300 250,000 - 250,000 
3. Short Tem TA ,12.000 - 12,000 - - - 12,000 - 12,000 24.000 - 24,000 
4. Utility Vehicle 12.000 - 12,000 - - - - - - 12,000 - 12,000 

Sub-Total 278,675 33,950 312,625 387,650 132 ,400 520,050 183,675 88,650 272,325 850,000 255. 000 i.105 ,000 



FY 81 
AID GOP 

F. Hatcber~nsion 

l. Construction 95,000 75,000 
2. Equipment 35,000 50,000 
3. Diesel Pick-up 12,000 -
4. Additional Labor - 6,250 

G. Operating Expenses 

l. Vehicle Operation - 32,000 
2. Office Material - 3,000 
3. Incremental Hatchery Overhead - 1,875 
4. Per Diem - 6,000 
5. Staff Time - 7,800 

Total 420,675 215,875 

MANAGED FISH PRODUCTION 
525-0216 

PROJECTED EXPENDITURES BY FISCAL YEAR 

FY 82 
TOTAL AID GOP TOTAL AID 

170,000 - - - -
85,000 - - - -
12,000 - - - -
6,250 - 25,000 25,000 -

32,000 - 56,000 56,000 -
3,000 - 4,000 4,000 -

· 1,875 - 7,500 7,500 -
6,000 - 8,000 8,000 -
7,800 - 15,600 15,600 -

636,550 387,650 248,500 636,150 :183,675 

FY 83 
GOP ~ 

-
-
-

18, 750 18, 750 

42,000 42,000 
3,000 3,000 
5,625 S,625 
6,000 6,000 

11,600 11,600 

175,625 359,300 

M"NEX I l! 
TABLE l 
Page 2 of ~ 

TOTALS AID ___ 
GOP 

95,000 75.000 
35,000 50,000 
12.000 -- 50,000 

- 130,000 
- 10,000 
- 15,000 
- 20,000 
- 35,000 

992,000 640,000 

CRA..~ 

~ 

170,000 
85,000 
12,000 
50,000 

130,000 
10,000 
15,000 
20,000 
35,000 

1,632,000 



A..'i:"EX I 1 I 
IAJ3LE II 

MANAGED FISH PRODUCTION Page l of :? 

525-0216 
Projected Flow of Grant Resources-Earmarkings 

Total 4th. 1st. 2nd. 3rd. 4th. 1st. 2nd. 3rd. 4th. 1st. 2ncl. 3rd. 
Development Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Qua'l'""t' Quarter 

Grant Funds FY 81 FY 81 FY 82 " nu 
A. Demonstration Pond Projects 150,000 

1. Materials & Equipment 
for Construction 90,000 22. 500 22,500 22,500 22 ,500 

2. Credit Fund 10,000 2,500 2,500 2,500 2,500 
3. Diesel Pick-Ups 50,000 50,000 
4. Extension Agents - 0 -
5. Local Labor - 0 -

1"B .. Project Studies 175,000 

1. Sub-Project Director 15,000 7,500 7,500 
2. Sub-Project Director 15,000 7,500 7,500 
3. Data An*lyat 15,000 5,000 5,000 5 """"'"' •"""' 

* 4. Field Supervisor 18,000 9,000 9,000 
* 5. Interviewers 50,000 25,000 25,000 

o. Driver 0 

* 7. Per diem for Interviewers 30,000 15,000 15,000 
8. Computer Analysis 10,GOO 5,000 5,000 
9. Equipment and Material 10,000 5,000 5,000 

10. Vehicle Purchase 12,000 12,000 

* c. Technology Tr_a_n.sfer 48,000 

1. Materials Development: 36,000 18,000 18,000 
2. Blazer-Type Vehicle 12,000 12,000 
3. Additional Staff - c -

D. Training 53.000 

l. Long-Tem U.S. 43,000 21,500 21,50v 

2. In-Count:ry Training 10.000 5,000 5,000 

E. External Technical Assistance 4242000 

1. Project Studies Coordination HS•888 3~:088 45 aoo 
2. Aquaculture Expert • iss:ooo 12,000 
J. Short-term T.A. 24,000 12,000 

4.,Utility Vehicle 12.000 12,000 



* F. Hatchery E..w.ansion 

1. Construction 
2. Equipment 
3. Diesel Pi·::.k-Up 
4. Additiond Labor 

G. Operating Expenses 

1. Vehicle Operation 
2. Office Maa:eriala 
3. Incremental Hatchery 

0-.:-erho-e.d 
4. Per diem 
5. Staff Time 

Total 
Development 

Grant Funds 

142,000 

95,000 
35,000 
12,000 
- 0 -

- 0 -

- 0 -
- 0 -
- 0 -

- 0 -
- 0 -

4th. 
Quarter 
FY 80 

MANAGED FISH PRODUCTION 
525-0216 

Projected Flow of Grant Resourccs-Enrrnnrkings 

1st. 
Quarter 

FY 81 

2nd. 
Quarter 

FY 81 

95,000 

3rd. · 4th. 1st. 
Quarter Quarter Quarter 

FY 81 FY 81 FY 82 

35,000 
12,000 

2nd. 3rd. 4th. 
Quarter Quarter Quarter 

A;\~il:X I l I 
TABLE 11 
Page 2 of 2 

lst. 2nd. 
Quarter Quarter 

3rd. 
Qu:i.rter 
FY 83 

Total Project 992.000 - 0 - - 0 - 331,000 139,000 76,500 25,000 249,000 98,000 51,500 12,000 - 0 - 10,000 

* lifwsltt begin within first year per PP 

Recap. of Allotl::lent Requirements 
PY 80 1/ 100.000 
n 01 1J 446,soo 
n s2 - 423,soo 
FY 83 22.000 

992,000 

:wo.ooo of PY 81 needs. were allotted in FY 80. 
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TABLE Ill 
MANAGED FISH PRODUCTION Page l of 2 

52.S-0216 
Projected Flow of Counterpart Resources - Gv? 

Total GOP 4th. 1st. 2nd. 3rd. 4th. 1st. 2nd. 3rd. 4th. 1st. 2nd. 3rd. 
Counterpart Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Qusrter Quarter Quarter Quarter 

Funds FY 80 FY 81 FY 81 FY 81 FY 81 FY 82 FY 82 FY 82 FY 82 FY 83 n 83 FY 83 

A. Demonstration Pond Projects 190,000 

1. Materials and Equipment 
for Construction 20,000 5,000 5,000 5,000 5,000 

2. Credit Fund 20,000 5,000 5,000 5,000 5,000 
3. Diesel Pick-Ups 150,000 18,750 18,750 18,iSO 18,750 18,750 18,750 18,750 18,750 
4. Extension Agents 
5. Local Labor 

B. Project Studies - 0 -

1. Sub-Project Director - 0 -
2. Sub-Project Director - 0 -
3. Data Anslyst - 0 -
4. Field Supervisor - 0 -
5. Interviewers - 0 -
6. Driver - 0 -
7. Per Diem Interri.ewe:rs - 0 -
8. Cumputer Analysis - 0 -
9. E.quipment and Mater isl - 0 -

10. Vehicle Purchase - 0 -

c. Techno;l._~ Trandie:r 55,000 

1. MateriaJ!.s Devel0111meDt - 0 -
2. B].gz~r-type Vehi~le - 0 -
J. Additi.o\Ul Staff 5!',000 6,100 6,100 6,100 6,100 6,100 6,100 6,100 6,100 6,200 

D. ".ll'lraiD.ing 10.000 

1. Loog-Tem i.ooo 2,000 
2. In-Contiry 8,000 4,000 4,000 

E. l&xtelt"llMll Tecblmi.c&l Assistance - 0 -
1. Project Sb.I.dies Coordination - 0 -
2. Aqwiculture ib::perit - 0 -
3. Short Telt'D TA - 0 -
4. Utility Vehicle - 0 -



F. 

G. 

Total GOP 4th. 
Counterpart Quarter 

Funds FY 80 

Hatcher~ ExEansion 175.000 

1. Construction 75,000 
2. Equipment 50,000 
3. Diesel pick-up 
4. Additional Labor 50,000 

Operating Eltpenses 2102000 

L Vehicle Operation 130,000 
2. Office Mcterials 10,000 
3. Incremental Hatchery Overhead 15,000 
4. Per diem 20,000 
5. Planing Office Chief 35,0QQ 

Total Project 640,0()() 

Recap. of GOP Contribution 
by Calender Year 

1980 1/ 100,000 
1981 J/ 182,750 
1982 249,500 
1983 107,750 

640,000 

MANAGED FISH PRODUCTION 
525-0216 

Projected Flow of Counterpart Resources - I.OP 

1st. 2nd. 3rd. 4th. 1st. 

Quarter Quarter Qua rte:- Quarter Quarter 
FY 81 FY 81 FY 81 FY 81 FY 82 

75,000 
50,000 

6,250 6,250 

4,000 14,000 14,000 14,000 
1,000 1,000 l ,000 1,000 

1,875 1,875 
2,000 2,000 2,000 2,000 

3,900 3,900 - 3, 900 

82,000 77,000 59,875 63,875 

!/ 100,000 of CY 81 needs included in CY 80 approved budget. 

2nd. 3rd. 4th. 
Quarter Qu:irter Quarter 

FY 82 _D'~ FY 82 ----

6,250 6, 250 6,250 

14,000 14,000 14,000 
1,000 1,000 1,000 
1,875 1,875 1,875 
2,000 2,000 2,000 

_2.i.222. 3,900 ~ 

63,875 ~875 67,875 

A..>;SEX l I I 
TABLE I I! 
Page 2 of 2 

1st. 2nd. 
Quarter Qunrter 
_D'. _ _?l_ n 83 

6,250 6,250 

14,000 14,000 
1,000 'l,000 
1,875 1,875 
2,000 2,000 

~ 2.:.2.QQ 

53,875 53,875 

3:d. 
Qu.nter 
n eJ 

6,250 

}4,000 
1,000 
l, 875 
2,000 
3,800 

53,875 -



~ 

< ..... 
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"'"" :>< Time-Phased t.:.l <:J 
:z 00 

~~ Implementation Plan 

Activity Year (CY) 1980 1981 1982 1983 
Quarter 3 4 1 2 3 4 2 3 4 1 2 3 

A. Project Benchmarks 
(Mani toring) 

1. Si~ature Grant x 
A.r,reement 

2. Conditions 
Prececent 4.1 

s. Legal Opinion x 

b. Authorized x 
Signature 

3. Conditions 
Precedent 4.2 

a. L.T. T.A. x 

b. Anrmu a 1 Plan x 
c. Increased Staff x 

4. Evalu.a.tions x x x 

s. ~ x 



(""! 

< 
~ 

> 0 
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N 
>< 
t:.l C.l 
z co 
~~ 

Activity Year (CY) 1980 1981 1982 1983 
Quarter 3 4 1 2 3 4 l 2 3 4 l 2 3 

B. Project Activities 

1. Demonstration Pon<ls 

1. Site Selection X }I. 

2. Pond Construction initiated 5 5 5 5 

($7,500 c.u.) 
3. Pickups Purchased 4 

($12,500 c.u.) 
4. Credit Fund ($10,000) x 

established 
S, Additional Extension 8 

Agents hired 

2. Project Studies 

1. CIS sub-project Director x 
hired (1/2 time-$5000/year) 

2. E/F sub-project Director x 

hired (1/2 time-$5000/year) 
3. Data Analyst (as needed) x x x 

4. Field Supervisor hired x 

5. Interviewers hired x 

6. Chauffeur hired x x xx xx x x 

7. Field Studies x x 

8. Com:puter Analysis 
9. Vehicle Purchased x 



<""I 
< 

l.M 
> 0 
lo-I 

(""\ 

::< 
tt:J Q.l z ell z t'J 
< 0.. Activity Year(CY) 

__________ __Quarter 
3. Technology Transfer 

1. Development and Dissemi
nation of Materials 

2. Vehicle Purchased 
3. Additional Personnel 

4. Training 

1. Long-term U.S. (1 person) 
2. In-Country 

5. External Technical Assistance 

1. Social Scientist Contracted 
(1/2 time for life of project 

2. Aquaculturist Contracted 
(30 p-m) 

3. External T.A. 

6. Hatchery ExpansiGD 

l. Pond Excavation 
2. Equipment Purchase 
3. Vehicle Purchase 
4. Additional Workers Hired 

:..980 
3 4 

1981 
1 2 3 4 

2 

x 

x 

x 

xx 

x 

x 
xx 

x x x 
x 

x 
x 

1982 
1 2 3 4 

xx xx 

xx xx 
xx xx 

1983 
1 2 3 

xx 

x :x x 
xx 

.... 



Detailed Hatchery 

Equipm«in.t List 

ITEM 

AID Financed 

1 Diesel pump 811
; 8,000 gl/min 

30 ft. lift, 50 HP 

1 Diesel generator 5000 watts 

1 refrigerator 14 ft 3 

2 air conditioners 

1 small tractor with grass cutting attachments 

1 Otterbine aerator, 2 HP 

5 YSI dissolved oxygen meters 

GOP Financed 

Seines and nets 

Analytical Chemicals 

5 YSI combination probes (140.00 each) 

5 YSJ cables, 10 ft. 

5 calibration chambers 

Laboratory glassware 

Dissecting microscope with light source 

35 mm camera with accessorie~ (28 x 110 mm lens) 

5 fish transport tanks, 275 gal fiberglass (600) 

5 Submer~ible pumps 2,500 gal/hr or 5 ft head (90.00 ea.) 

ANNEX IV B 
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COST 
($) 

18,500 

5,400 

800 

1,400 

5,000 

1,000 

2,900 

35,0(' 

13, 000 

700 

700 

300 

500 

3,000 

1,000 

800 

3,000 

450 



GOP Financed 

8 Chatillon hanging scales 60 lb. x 1 Oz. 

2 Dietary scales, 500 g x 2 g 

24 Pocket thermometer-~ 

1 Photocopying machine 

Miscellaneous supplies 

5 Max-Min thermometer - rft--4:,2. to 5~- (10.00 ea.) 

pH paper comparator Kit, 0-14pH 

20 pH paper strips, 0~14pH 

20 pH paper strips, 6-9.SpH 

Contingencies 

ANNEX lV 13 
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850 

100 

100 

3,000 

5,000 

100 

50 

50 

SC 

16,150 

$ 50,000 

i.) 
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PRELD1INARY WORKSCOPE FOR PROJECT STUDIES FOR 

MANAGED FISH PRODUCTION PROJECT 

A. Reoearch Objectives 

Tha overriding question ie: do continuoue-harvest village 
fiah ponds, with increments of animal production, horticulture, 
and forage production, represent the most cost-effective means of 
incrensing protein and caloric intake am~ng the nutritionally at
riek segments of Panama's village population? 

Simultaneous research (see research strategy section below) 
will be carried out on three levels: the houeHahold level, the 
project level, and the community level. The principal research 
questions addressed at each levt~l are are follows: 

1) The household level. 

a) Do fishponds, relat,~d animal production, related hor
ticulture, and related forage production, incrementally or as a 
system, improve household nutritional levels, as measured by total 
household protein consumptiun a1:'!.d increased dietary variety (ad
ditional or in substitution)? 

in what degree, 
at what cost, and 
assuming benefit, who benefits most within the 
household sroup? 

b) What household characteristics correlate with or af
fect positive or negative outcomes? 

c) Which households benefit and why? 

d) Are households having the poorest diets reached? 

2) The community level. 

a) See 1 b, c, and d above. 

b) What community characteristics correlated with or 
affect positive or negative outcomes? 
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3) The projGct lt'.Jvel. 

a) Should/can the. project be extended to other communit:tes 
and to what type? Partially or wholly? Which compcments in ;.1hich 

combination? 

b) Is total pond output relative to village size ad&quate 
to effect a meaningful household-level dietary change? 

c) Ia the output (fish or animal protein, vegetables, 
cash, which is dist&:ibuted to coop members adequate to effect a 
change? 

d) Is there an i 1entif iable difference in t~f f ect arr.ong 
non-members and members? 

e) How much of th~ new production is sold and how much 
consumed? 

f) What is the relative effectiveness of alternative 
types of linkages between MIDA/DINMC and community interest 
groups? 

g) What are the costs and benefits to project members, 
communities, and households? 

L Important disaggregations, aggrega!ions, and correlations (appro
priate statistical tools to be decided once sample size and field 
research frequency Are determined, and universe of final data out
puts is circumscribed) 

By number and sequ~ncing of project expansion and expansion incre
meni:s. 

By different administrative/Management arrangements. 

By corr:nunity typ~. 

By a$gregats household characteristics/by disagg:regated household 
characteristics. 

By seasonal effect. 



C. Research Strn~esi 
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The ovGrall ::eaearch atrates-:>1 derivea largE!ly from Opt:i.on D 
{aee Annex X ), in accordanc~ w:lth the Nutrit:i.on Economics Group 
recommenda.t:iona; this writer' a ow·i.1 perceptions of research needs 
and possibilities, as well as potential researc:h economies; and 
with consensus determined through converaationt:: w:i.th interested 
parties. 

The total activity will conn:iat of a basel:i.ne .cesearch act:i.v
ity at the ho'1seho1d, project, a1ad community le!vels, with subse
quent revisits to examine a smaller data universe. The revisits 
will be phased to permit project effect to occur; the baseline 
activity will be timed to preced1a any inte1~entio1'\s on selected 
demonstration aitea for which th1a principal selection criteria 
will be that they are f isl~ocly ponds currently being periodically 
harvested. 

The household level. 

a) Sample size. Entire conmmnity. According to recent 
USAID preliminary appraisal of universe of potEmtial demonstra
tion sites, modal COI!'lli1unity size is from 3~-40 households; the 
few that are larger (defined as aver 100 households) could be 
sampled, using customary random :5election techniques based on pre
liminary mapping, with no sample under 40 house!holds, ot cc....ild 
sit'.l.ply be treated by interviewing half of all household (i.e., 
every other house. Final decisi1:m on sampling will be made in con
junction with final demonstration site selection. 

There will be from 15 to 20 communities which will be demons
tration sites; the preliminary r1::mgh research design is based on 
a hoped-for N of 20. 

b) Timing. Development of demonstration sites is to be 
phased, 10 during year 1 and 10 during year 2. There are clearcut 
income/nutrition peaks and lows in the project area -- June through 
August = period of low income, low fooa availability, and high food 
expenditures; January through Ma·rch "" period of higher income, 
greater food availability, and corolla.rily lowe~r food ex?endituras 
-- and timing of site selection, baseline rlata~·gathering, monitor
ing activity, and end-of-project impact assessment will have to be 
carefully crafted to account for these crucial variations. There 
is some margin at the edges of these peak and low periods in Vera
guaa Province where a large numb.er of the demonstration ponds may 
be set up (see Figure I below) which will allow a certain flexi
bility in the research timing; it is clear, though, that low-period 
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a.na.lyois can be completed no later than the Emd of August &.nd 
peak-period nnalyeio 1to later than the end of March. Thert: 

are other variables th.cit will also have to bt~ incorporated into 
research planning, principally regional rainfall patterns and 
presence or a.bsenc.e of 11 second harvest (post:rera). Both of 
these factors will influence income and food availability pat
terns, community labor resources, site acceaaibility, and tech
nological considera~iona (e.g., tractor use, planting, mainte~ 
nance, etc.). 

Al&o to be taken into account a.re: (1) identification 1 train~ 

ing, and siting of agronoroista responaible for d~monstra.tion 
ponds (minimum number of agents, 4; mmdmum 8; l to 2 per MIDA 
r0gion. If !y, each agent will be rcspont5ibl1e for 5 demonstration 

ponds); 

(2) time foL site selection 

(3) time for instrument pre-testing/supervisor and inter
viewer/coder training 

(4) time needed for baseline studies 

(5) time needed to bring pond up from refill/stocking to pro
duction (i.e. , time when harveisting may begin without prejudicing 
pond success, estimated at 3 months). 

Should funding be available for the current calendar year, the 

project coulcl be.gin in Novembeir, a. month which could be used to 
address administrative and contractual issues. December in Panama, 
as elsewhere in Latin America 1, is a month in which bureaucratic and 
comm•mity interests are focu.aed elsewl--ere, but contractual explora
tions begun in November could be cemented during this period, as 
might site selection. 

c) One vehicle, one field supervisor, and 4 trained 
interviewer/coders in two teams (A/Monday nn.d B/Tuesday) will 
carry out the baseline studiets as follows: during the first 2 
days (e.g., Monday and Tuesday), each interviewer will do 5 house
hold interviews per day for a total of 40 (20 per team) which will 
include the basic ar.d economic. data, commJnity and p't.'oject ';Xpe

rience, and 24-hour dietary riecall. The third day is used f o& 
verification and correction of these interviews. !be fourth day 
is used for a repeat of the dietary recall section by the same 
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:lntCilrv:.lawsre with tho same hou;EHlholds (estiiru!tted interview time 
30 minutoss 10 interviews per team member). The fifth day is for 
verification and correction of the second dietary recall and for 
tra.v€11. 

If a six-day work week is adopted, each household could be 
vieit0d in the course of the survey week. Th~ field supervisor 
will, in any case, aupervisca interviewara (intensively at first, 
with spot checks later) and do project-level and community-level 
interviewi.ng. 

d) Data to be collected: 

Basic housi:hold data (name, ages, relationships/ 
civil statuses, education, typa of residential grouping, housing 
type) 

Adult females only (heads of household?, No. of 
pregnancies, No. of live bir:hs, No. of living children, preg
nant), or simply limit to number of pregnant and lactating wo
man in the household g~oup. 

Project relationships and experience: indivi
duals in houser.old involved in fish and proj c~ct (numbers, roles, 
division of labor); nature of ties to other participants in fish 
and activities (family, extended family, community) 

Ecor.omic data: number of items produced on-farm; 
pr~portions sold, pro .. >ertions consumed in household; pric..: re
ceived per unit sold/where: 

number of subsistence items purchased; 
land tenure (dominant modality, number or; 
parcels, estimated size in rnz.) 

Dietary date (24-hour recall): 

p•rsons present at meals of praceding d&y; 
what eaten day before ano oy whom; 
what food purchases made prec·eding day; 
what food sales made preceding day; 
what food gifts. received/given preceding day 
amounts of product from project a) consumed, 
sold, given aWBlY by household 
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relative valuing of differ~mt project compo
nents 

(See McGuire 1979 for suggestions on approaches, unit break
downs, etc.). Note that impact will be measured as: 

( 1) Change in prot:eitl intake pc~r consumt,tion unit 
(2) Increments to dietary diversity by item, fre~ 

quency, amount of main dietary components before, during, and 
after project. 

The ~ommunity level. 

a) Descriptive data. 

Number of household, total population 
Settlement pa.tterns 
Access (dista.nce/location) to public services 
and off-farm employment 
Access to markets for buying and selling, 
market patt~rns (e.g., fixed or random) 
Origins and prices of subsistence foods (lccal 
mark~t or tienda check) 
Fixed factors affecting production, diet, 
general well-being (e.g., altitude, temperature) 
Unit meaauree/currency/prices per unit 
Credit availa1bility, mechanisms, terms 

b) Community organization and project experience. 

Number of community organizations or action 
groups in existence (2-year time depth?) 
Overlap with fish and project group 
Experience with community activities prior to 
project (type:, duration) 
Prior experiemce (collective or individual) 
with credit 
PL"esence of eiervice entities/outreach workers 
Experience with non-formal training (could also 
be addressed at household level) 

The project level. 

a) Project organization. 
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Number of members, % of households represented 
Sex ratios in membership 
Composition of leadership (age, sex, other 
leadership roJ.es in community) 
Origina of prc1ject (i:;ponta.neoue1, promoted, imposed) 

b) Project <!imansione, problems, and achievements 
(technical a.ud ec:onomic) 

pond area (m2) 
hard/flock size; no. of fish stocked, types, 
otocking frequency 
land ir.. production (mz.), joint or individual~ 
parcel design, marketing organization 
yields per pr()ject component per unit per month, 
season, year (c:alculate re.tic to realistic optimum 
and/or project targets) 
harvest (matux.-atiovi time, h·equency) 
crop or hnrd/:Elock loe.rnms (dlimenoiona, ca.uses) 
distribution modaliti@s for each component 
(sale, gift, iaxchange, to whom, in what prop<:)'f
tions, with what f""equency, how, selling prices, 
division of income, P'Cofits or absorption of 
losses 
perceptions of relative costs and benefits (to 
individuals, community, and project members) 
division of labor/person-hours/tasks 
proportion of community af fE~cted/ involved/how 
technical ass·essment of project achievements and 

problems (e.g., yields per variety, maturation 
times, input quantities and timing, community 

technological and management capacity) 
quantities of inputs (link to costs) 

c) Economic aspects. 

costs (to community, member1;hip) 
credit (interest, collateral, terms, purpose) 
labor (adjusted values for :i.' amily, hired, donated 

labor/% of market pr~ce for labor); note if food 
received for labor and calculate imputed value) 
tractor costs (in cash and/or labor) 



Ai."i'NEX V A 

Page 8 of 12 

inputs (fingerli.ngs, fish feed, pets, 
contruction m.ateiriala, seed, fertilizer, pig~ 
lets, pullets, ducklings, tranaportation of 
inp~ta, service fees if any) 
marketing costs (impute coat of all foregoing 
which are donat~ad) 
project and adminiatrutive coats (capital costs) 
(note changes and control for inflation, overall 

salary adjuotm~nta. etc.) 

d) Project management and implementation issues. 

frequency/satisf3ctoriness of contact witri insti
tutional personnel (DINAAC/MIDA/MSP etc:.), espe
cially outreach personnel and extension agents 
existence/client awareness of project schedule 
for agent visitn1, input delive~ry, tuarket:ing 
cli@nt understa11ding of outr@EJlch agent' a role 
content, responisibilities~ and "add-ad attractions" 
services provid1ed and by whom (e.g. , credit, in
put a, technical assi~tance, credit collection, 
marketing, record-keeping) 
costs of servic,es (service feE~s, inputs, interest, 
marketing) 
perceptions of quality/appropriateness/timing of 
each service and capability of service deliverer 
perceptions of an atti~~des toward inEtitutional 
dependency 
changes in institutional relationships (which, 
why. when) 
numbers, ages, sex of recipients, frequency and 
duration of project-related non-fonnal training 
(e.g., aquaculture, pig-raising, horticulture, 
simple financial management, credit and coop 
management) 
client account of training content 
client perceptions of adequacy of training (rank
ing of components, sense of their adequacy) 
sense of proj ec.t control (who runs project, using 
indicators such as record-keeping and project 
members' knowle:dge of and access to records, pro
duction, costs and benefits, etc.) 
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preeence of paraprofessionals (salaried/unenla~ 
ried), perceived effectiveness, quality of com
munity and institutional relationships (use scal
ing devices) 
inter and intra-institutional relationships: fre
quency and conseri.t of contact, communication 'llH.\\Cht;l~ 

nisms 
logistical problems (e.g., vehicles, procurement, 
commlmieationm, fil,pace, equipment, support set"Vie2s) 
utilization and c:ompreh@nsion of guides and atand
arde, training and promotional materials 
functioning of n:porting and raeord-ke4!pin13 system. 

Ar.a indicated earlier, the v:i.llage-level and project~level inter~ 
views will b€l carried out by thei field supervi.sor. The villag~
level data will be gathered thrc1ugh observation and interviewtJ with 
community leaders. The proj ect:~·level interviews will be carried out 
with: the DINAAC agent and DINAAC regional backstop, the fishpong 
project leadership, paraprofessionals and other institutional repre
sentatives, and a small, non-rartdom subsample of housel~olds. 

Fi~ally, all the data listed above for the baseline activity 
need not, obviously, be gathered in the revisits or even in the 
EOP impact assessment. The whittling down of the data universe 
for those activities can occur as part of the PP activity or as 
part of the actual research design activity at the front end of 
the project. 



Rain 
R m Rainy 

Food Availability 
A • Abundance 
S • Scarcit:t: 

Off-Farm Labor 
P • Primary Act. (cane harvest) 
I = Intermittent (work in 

ingenio) 
(I)= Harvest 
Morbidity Peaks 

G = Gastroenteritic Disease 
R = Respiratorv Infections 

Corn 
P • Plant 
H = Harvest 

Rice 
P i;:m Plant 
H = Harvest 

(H)= Some harvest, depending on 
season and area 

Beans (frijol de bejuco) 

Beans (poroto) 

Pigeon peas (Guandu) 

Tubers (e.g. otoe, yuca, name) 
(can be harvested year-round 
through must be consumed 
within 2 mos.of removal from 
ground~ 

Summary: on-Farm and Orr-
Farm Agricultural Activity 

FIGURE 1. AGRICULTURAL CYCLE/SEASONAL FACTORS IN NUTRITION, i'ROYINCE OF VD/l.v1J..\S !/ 

-· 
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 

R R R R R R 
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p p p I I (I) 
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H 
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I 
p H (H) 

i 
I H 

p 

H 
p 

H p p 

1---1 
I I H p 

Wage labor on sugar ha!_ l:'lanting rice, l:ultivat:i..on, weeding ot 11arvest on-ta:rm Mom:ns or rt-

vest, with some returns corn, tubers, -'anting (tiempo en ca- corn and rice. lative well-

to own land for plant- guandu. Tran- sa) some off-farm labor Planting beans, being and in-

ing preparation. Peak sitiond peri- for cash or exchange. 2nd corn er.op 

1 

activity. 

of cash income for many. od in terms of Peak of fo~~ scarcity- (postrera) 
well-bein11. labor inactivitv. 
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l/ The purpose of t!rlitl 
activity vill be to ass.es 
the .sppropruteness and 
t1::WllaiorthiDeas of the data 
gatherilmg strates.71 and pro
toco111ll. Since fom. 111tyle. 
lltld methodology are under 
ocrutiDJ' imd data are not 
per~ iaportGDt, pretesti=g 
will be ciuried on in COl!'l!IU

nities where DINAAC/MIDA has 
already helped with sO!J!l.e 
sort of fiohpond improvement 
expansion, or elaboration 
The reasons are ethical and 
practical: pretesting in a 
demonstration community 
would obviously bias subse
quent research; pretesting 
in a fishpond community 
~ii.ere no intervention was 
planned could awaken expec
tations which could be un
folf illed. 

2/ All research planning 
and implementation will be, 
carried out in collabora
tive fashion between the 
project supervisor and the 
field supervisor. As the 
research team is f ot'l.lled, 
they, too vill be invobed 
in collaborative activity. 

1/ Sources: McGuire, 1979; 
l7. and PHsrrison, 1978: 19. 
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_ I JAN I FEB ( MAR I ua j MAY I JtniE I JULY ( AOO I s~ I OCT I l J iIDV DEC 

Year I (1981) 

Year I! (1982) 

training extensionist 
who wii~ manage etc. 
demonstration ponds 

selection 10 demon
stration sites 

hiring Panamanian 
field research 
team super·• is or 

refinement of data 
universe 

preparation field 
instruments includ
ing decisions on 
coding categories, 
possible output 
tables, etc. 

pretesting field 
protocols 

consultancy with 
data analyst 

baseline data-ga
thering in 10 new 
demonstration 
sites as before 

(could repeat di
etary recall, se
lected research 
components in 
let 10 sir.es) 

hiring re
search team 

design/plan 
training of 
research 
team 

team train
ing 

final pre
test of 
field 
protocols 

final de
sign pro
tocols, 
repro-
· 'uct ion 

&a.IM! activ
ities as 
Sept-Dec 
1981; re
duced time 
frame at
tributable 
to experi
ence, prior 
program
ming, etc. 

baseline data-gath
ering in 10 project 
oites (time esti
mates based on to
tal of one 6-day 
week in each of 
10 sites, 4 inter
views and 24 hr. 
dietary recalls 
and field research 
supervisor doing 
project and com
munity interviews) 
(see supra for 
tentative de
tollila of both 
activities) 

refinement of base
line instruments to 
capture change; dati: 
universe ~..j.11 be 
reduced 

re-interviews,.. first 
10 demonstration 
sites (or in 2nd 
10 demonstration 
sites) 

interviewers 
will be train
ed !llllld will 
perform the 
fo llO'llrl.ng 
tasks: 

- ealcul&
tions on 
forms (e.g.• 
consus;ption 
units) 

- encoding 
of form and 

i-"echeel<:.illg 

sending 
rds to 

lbe punched 

cleaning, 
coding, pro
cessing; a
nalysis, 
writeup of 
revisit data 
of 1st 10 
sites 

inter
view
ers, 
coders 
will 
verify 
punched 
data 

c0111>ut
er pro
gremaing 
and data 
analysis 

select
ion 2nd 
group of 
10 demo!! 
stration 
sites 

w.-it
ing of 
base
line 
report 

feed
back. 
to 
D!NAAC, 
USAID, 
MIDA, 
discua
aion 

series of work 
sessions among 
research team, 
DINAAC leader
ship and perso·.:i
nel to address 
first findings 
on project im
pact, problems, 
etc. 
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Al t:enia.t.i va111 ( depcndil:IS 
on project ~baaing and 
available funds): 

A (=.u:i=um) : 

2 baseline visits to 
each group of 10 demon
otration site• - 1st 
group June-Aug. 1981 
second group Jan -
Makcb 1982 

3 revisits at 6-l::lontb 
intervals to lat 10 
demonstration sites 
(Jan-Mar 1982, June
Aug. 1982, and Jan
M:lrch 1983). 

l EOP evaluation at 
l year - 18 months of 
all 20 demonstration 
sites, June-Aug 1983 
or Jan-March 1984 de
pending on project 
t~. 

B (minimum); 

2 baseline visits as 
above (June-Aug 1981 
and Jan-March 1982) 

2 revisits to 1st 10 
de:t110nstration si:es, 
June-Aug l 982 and J= 
March 1983 (1 yr and 
6 mon~hs intervals) 



Year III (1983) re-interviews for 2nd 
10 demonstration 
sites 

( - could repeat di
etary recall select
ed research compo
nents in 1st 10 
sites) 

cleaning, 
coding, pro
cessing, anal
lysis of re
visit ,'. ... ta 
on 2nd si·;es 

writeup of 
overall find
ings, analy
sis, recom
mendations 

feedback to 
DINAAC etc., 
by team 

discus1don 

decision on 
future AID 
pr.oject in
volvement 

implication 
for other 
fish pro
duction 
activides 

margin 
for 
the 
Law of 
Murphy 

EOP 

Options for f i:l:lal evaluation -
long term follow-up st i to 18 
months after revisit to 2nd 
group of deaonstratioo sites 
(all 20 sites to be revisi~0d) 

- revisits to 1st group of 
demonstration sites only, 
June-Aug 1983 or Jan-March 1984 

ANMl!X V.A 
Page 12 of 12 
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PRELIMINARY SCOPE OF WORK FOR THE ECONOMIC/FINANCIAL ANALYSIS TO BE CON
DUCTED UNDER THE PROJEC'. 

With the information available from the survey discussed in Annex V.A 
and from other data sources, as may be required, the folLowing two types 
of analyses will be developed: (1) a financial cash flow analysis for 
each fish pond system in order to ascertain th~ financial viability of 
the operation, from the point of view of the total system and that of 
each of the participating families as well. By fish pond system is 
meant the fish pond itself and any activities associated or integrated 
with it such as swine or chickens which provide the fish food; and (2) 
economic feasibility analyses for each uf the fish pond nystems. To 
the extent possible, the contractor will make the usual adjustme~ts in 
the market prices of the various inputs as well as outputs to reflect 
economic prices: For the volunteer labor provided by the participating 
families, this implies estimating the opportunity cost of the ti~e spent 
work on the fish pond activities; for the fingerling costs, this implies 
the need to obtain data on the .ost of operating the fish hatchery, and, 
for technical assistance prov)~ed by DINAAC and others, this implies 
estimating the value of time spent working with each fish pond system. 

As part of the analysis, the following also will be determined er esti
mated: fish consumption by the group of participating families, and by 
people outside the group; pilferage and losses; price - quantity re
lationships, in an attempt to obtain a rough average demand schedule so 
that a pricing policy might be established; the increase in protein con
sumption and the substitution that occurs; and fir.ancial and economic 
costs of traditional alternative protein sources. 

Results of the preliminary economic/financial analysis carried out as 
part of t~e project design process are presented in the following 
tables which also serve as models for the detailed economic/financial 
analysis to be carried out as part of the project. 



DEMONSTRATION POND MODEL 

ANNEX V.B. Part II 
Table I.A. 

SWINE FATTENING: Annual Sales and Expenditures 
(25 hogs per cycle, two cycles per year) 

YEAR 1 YEAR 2 YEAR 3-5 

Sales ---
Hogs ];/ 

Investment 

Infrastructure.~/ 
(materials 

Equipment 

Unit price 

$130 

Operating Expenditures 

Weener hogs 
Feed ll 
Transport feed 
Transport hog~/ 
Drugs 

Sub-total 
Interest (5%) 

Total Op. Exp ... ~/ 

Total Expenditures 

Ending :Balance 

38 
12.50/qq 
1. 25 
3.50 
5.00 

Number 

25 

25 
132/qq 
132 
25 
25 

Il 150 lbs. each at $.875/lb on hoof 

Cycle 1 

3,.250 

(600) 
(100) 

950 
1,650 

165 
88 

125 
2,978 

147 
3,125 

3,125 

125 

Cycle 2 

3,250 6,500 

950 1,900 
1!>650 3,300 

165 330 
88 176 

12S 250 
2,978 5,956 

147 294 
31>125 6,250 

3,125 6,250 

125 250 

21 $600 for cement and roofing financed by Project and local materials at no charge. 

6,500 

1,900 
3,300 

330 
176 
250 

5,056 
294 

61250 

6,250 

250 

3/ About 1/4 of feed requirement is obtained from locally available feed stuffs at no charge. 

4/ Transport of weener pig $1.00/head, fattened pig $2.50/head. 

S/ Labor is excluded since work is shared among many partners at virtually zero opportunity cost 

- to each individual. 



DEMONSTRATION POND HODEL, C~nt. 

FISH RAISING J_I 

Inflow 

Sales l:./ ($.40/lb X 1000 lbs.) 
Home Consumption 1/ (.15/lb. X 4000 lbs.) 

Total: 

Investment: !!../ 

Pond Construction 
Seine 

Operating Expen~J.:tures 

Fish (5,000 fingerlings $.04) 
Fertllizer (at stocking) 
Transport (stocking, once each 12 mo.) 
Misc. and Interest on Op. Exp. 

Total Expenditures 

Ending Balance 

nwt 1 

4no 
600 

1,000 

(7l>500) 
( 200) 

200 
50 
40 
60 

350 

650 

YE./\R 2-4 

400 
600 

1,.000 

20G 
50 
40 

A..."fNEX V .B. 
Table I.B. 

YEAR 5 

400 
600 

1>000 

200 

200 
50 
40 
60 

550 

450 

1/ In a 5,000 mZ pond fertilized by waste from a operation. After a three-~onth grow 
- out period, fish are harvested weekly for 12 mo~hs, the pond is restocked with (tilavia 

nilotica) 
2/ Assuming that during the 12-month cycle approximarely 20 percent of the harvest is sold 
- to fa~ilies in the vici~ity of the pond. 
l_/ Assum~ng 20 families participated, and a miniwrm of 5 pound/family over the 9 months of 

actual harve~t. 
f!/ Grant financed. 



ANNEX V.B. 
Table I.e. 

DEMONSTRATION POND MODEL 
Consolidated Budget: Swine Fattening and Fish Raising, Project Cash Flow 

Inflow YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5-10 

Swine Sales 6,500 6,500 6,500 S,500 6,500 
Fish Sales 1,000 1,000 1,000 1,000 1,000 
Production Credit Loans 

Swine 5,9.56 4,9561./ 3,956 1,.956 
Fish 335 

Own working capital II -- 1 000 2 000 4~000 5 2 956 
TOTAL 13~791 13,456 13,456 13,456 13,456 

Outflow 

Operating Expenditures 
Swine 5,956 5,956 5,956 5,956 5,956 
Fish 335 335 335 ::.35 335 

Production Credit Repayment 
Swine 6,250 5,204 4,155 2,055 
Fish 350 
TOTAL 12,891 11,495 10,446 8,.346 6,291 

Cash Surplus (apparent) 900 1,961 3,010 5,110 7,165 
Actual Annual Surplus 900 961 1,010 1,,110 1,209 
Cumulative Surplus ll 900 1,861 2,871 3,,981 5,190 

];/ ~s of year 2, part of the previous end-of-year cash surplus is applied toward the working 
capital requirement of the swine o~eration, hence the amount of production credit declines 
until the loan is eliminated. NOTE: 2,978 of production credit is r-eeded per cycle in year 
1, 2478 per cycle in year 2 1978 per cycle in year 3, $978 in year 4 and 0 in year 5. 

2/ Actual amount of own working capital is one-half the figures shown. 
3! Including the cash surplus tD~t is applied annually to the working capital requirement as 
- of year 2. 



DEMONSTRATION POND M0DEL 
ECONOMIC RETUR1"11 

ANNEX V.B. 
Table II 

INCLUDING OPERATING AND .,POND CONSTRUCTION COSTS 

OPERATING EXPENDITURES 
YEAR Swine Fish Labor 

INVESTMENT_!_/ Total Total 
Swine fjsh Expenditures Income 

1 6,250 350 400 1,000 7,700 15,700 
2 6,250 350 400 7,000 
3 
4 
5 
6 
7 
8 
0 

10 

·1/ Investment includes labor: $400, Swine and 200 Fish 
2./ Labor: Swine 1/2 day X 150 days X 2 cycles X $2.00/day 
- Fish 1 day/wk X 50 wks X 2.00 

7,500 
7,500 
7,500 
7,500 

3/ Charging an additional 16¢ per pound would provide ~n additional 
- $787 per year which in turn would give an IRR of 10%. The 

resulting price of fish for participants and non-participants 
would be $0.3li and 56¢ respectively. 

10% 
Income Less Discount Present 
E~~i!_ditu~~s_ Factor Value 

(8,200) .9090 (7,454) 
500 .8264 413 
500 .7513 376 
500 .6830 342 
500 .6209 310 
501) .5645 2&2 
500 .5132 257 
500 .4665 233 
500 . 42l•l 212 
500 .3855 193 

(4,836) 3 



ANNEX V.B. 
Table III 

ALTERNATIVE FISHPOND MODEL.!/ 

INcoM&f./ 

Sales (at 40t/lb. X 8,000 lbs. 
Home Consumption (at 15i/lb. X 4,000 

lbs.) 

TOTAL 

Investmentl/ 
Pond Construction (5,000m2) 
Seine 

Operating Expenses 
Fingerlings (8,750 X $.04) 
Bags, Fert., misc. 
Feed ($14.50/qq) (216 qq) 
Feed Transport 

Cash def ic..it 

ANNUAL SAI.ES AND EXPENDITURES 
YEAR l 

$ 3,200 

600 

$ 3,800 

(7 ,500) 
( 200) 

360 
120 

3,132 
268 

3.880 

( 80) 

!:._/ In a 5,000 m2 pond stocked with tilapia nilotica. After a 3 month 
grow out period, partial harvests are made over 9 months then the 
pond is restocked. 

];_/ Yield of fish is expected to total 12,000 lbs. over a 12 mouth cycle, 
of which 33% is for home consumption and 66% fer sale. Conversion 
rate is 1.8 lbs feed: 1 lb. fish. 

}_/ Grant Financed 



Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

TOTAL 

Operating 
Expenditures 

3,880 
3,880 

FISH-ONLY MODEL 

ECONOMIC RETURN 

Including Operating and Pond Construction Costs 

Total Total 
Labor Investment ~xpenditures Income 

-------------------------- -----

100 7,700 11,680 3,800 
100 - 3,980 3,800 

ANNEX. V.B 
Table IV 

Income Less Present 
E?tJ>~(l_dj._tures Value 

(10%DF) 

(7 ,.880) (7,163) 
( 180) 7 I 

(8,106) 

NOTE: Charging an additional lli/lb. of fish would provide an additiona! ann~al income of $1,320 
which would allow the model to given an IRR of 10%. The resulting price for participants 
and non-parLicipants would be 26i and 51¢, respectively. 

(943.) 



TECHNICAL ANALYSIS 

ANNEX VI 
Page 1 of 14 

A. Status of the Panamanian Freshwater Fish Culture Program 

Freshwater fish are being cultured by low class rural Panama

nians in an attempt to raise nutritional and economic standards. 

The principal species of fish cultured is Tilapi:;!__nilotica or a 

Tilapia nilotica hybrid. Some common and silver carp are also 

being raised in limited numbers. 

Two basic aystems are being Ut3ed to culture these fish. The 
first method is an integrated system involving pigs and/or ducks, 

fish, and vegetable gardens. Wastes from the animals are used to 

fertilize large fish ponds to increase fish production. The nu

t: ient rich water from the fish ponds is used to irrigate vege

table gardens. The pigs are so~d for economi.c gain. The fish 

and vegetables ate eaten by the cc:>mmunity. The fish are partially 

harvested at predetermined intervals and the pond ih drained and 

fish totally harvested once a year. Most of the tilapia harvested 

are small as there is no tilapia reproduction control in these 

ponds. 

The second system is to culture Tilapia hybrids in small, 

hand dug ponds. The tilapia hybrids are a generally males so that 
reproduction is reduced and a larger fish can be raised. The fish 

are fed on a commercially prepared ration that results in f a3t 
growth and very high production in a 3 to 4 month period. The 

ponds are harvested and some fish are sold to recover the feed 
costs while the remaining fish are consumed locally. 

In a short 3 to 4 year period, over 200 fish ponds have been 

constructed in a country with no past history of fish culture. 

Problems that have been encountered and must be solved are: 

1. In its efforts to promote fish culture, the government 
has become heavily involved in subsidizing several aspects of the 

culture process. large fish ponds are being built with govern

ment economic assistance, there is no direct cost to the farmers. 

The government is transporting piglets to be fattened, pig feeds, 

and the fattened pigs to market at no cost to the farmers. Me

dicines, fertilizers, i.1secticides and other needed materials are 
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often bought and/or transported to the farmers. In small ponds 
where fiah feeds are used, the government extension service is 
distributing the ration to the farmers free of t~ansportation 
costs. 

These services are costing the government a grE!at deal of 
expense and labor. If for any reason the government is unable 
to continue subsidizing these servicE~s, the f armere1 will be un
able to continue fish culture themselves; the proj E!Ct will fail. 
The expense in manpow2r, vehicles and gasoline will become a 
much greater burden as the project eJcpands to encompass the entire 
country. Methods have to be found to reduce the de!pendence of the 
farmers on the Panamanian government for these necE!ssary services. 

2. As is normally the case in initial fish culture efforts 
in developing countries, the governmcmt is producing and distri
buting fingerlings for the farmers to raise. After each harvest, 
the ponds are restocked by the government. This stocking and re
stocking demands a great deal of tim1a and expense. With the 
world facing serious energy shortagea and increased prices, the 
government can't afford to stock large numbers of small ponds 
several times a year. 

Fish culture systems must be devialoped that allow the 
communities to produce their own f ingerlings for 
stocking. The government has to make plans to eventually get out 
of the fingerling production business. In most of the countries 
in the world where fish culture is successful, fingerling pro
duction is controlled by the private sector. 

3. Any agricultural activity tr.at is successful on a national 
scale normally has competent gover,ment institutions providing as
sistance in extension, research and training. All these areas are 
deficient in the newly initiated aquaculture program in Panama. 
This is quite normal at this stage of development. The Panama
nian government needs strengthening in all these vital areas. 
Trained manpower and installations are needed so that Panama can 
hire more extension workers which can be trained in-country. Re
search needs to be performed at a properly cons~ructed instal
lation to resolve some of the ?ressing questions facing Panama
nian fish culture. 



B. Alternative Systems for Raising Fish in Panama 

l. Tilapia 
already 
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a. Species - Tilapia nilotica,/found in Panama, is con
sidered by most knowledgeable biologists to be the best tilapia 
for culture in tropical regions. 

(1) Advantages 

(a) Tilapia nilotica reproduces naturally year 
round under a wide variety of environment conditions. The fish 
is easily reproduced by even inexperienced fish farmers. FingPr
lings are available year round. 

(b) Tilapia ntlotica is a fast grower, being one 
of the fastest growing tilapias. 

(c) Tilapia nilotica is very re~s-stant to poor 
water quality and low dissolved oxygen levels. Thie is an ex
tremely _mportant characteristic when inexperienc~ed farmers are 
raising fish associated with animal husbandry. ()ne of the prin
cipal limitations to culturing fish is mortality due to low dis
solved oxygen levels. This is especially true when large amounts 
of organic matter7jlnimal manures, are washed into fish ponds in 
varying amounts. Tilapia ni~otica is able to live for many hours 
in water with dissolved oxygen of less than lppm by coming to the 
water surf ace and utilizing the more highly oxygenated surf ace 
water in contact with the atmosphere. Only under the most extreme 
poor water quality conditions will Tilapia nilotica die. 

(d) Tilapia nilotica is very resistant to dis
eases. There are no documented ca1:ies of massive mortalities of 
Tilapia nilotica due to disease in ponds where tropical water 
terr.~eratures exist. Mortality due to diseases is a serious pro
blem in many fish cultures necessitating treatments with chemicals 
and drugs. These chemicals and drugs are very eJCpensive in 
developing countries when available. A disease resistant fish is 
very important when dealing with inexperienced fish farmers. 

(e) Tilapia nilotica feeds low on the food chain 
and can efficiently utilize agricultural by-products and manures to 
produce high standing crops. Tilapia nilotica feed principally on 
phytoplankton filtered from the water. This allows for an efficient 
utilization of natural pond fertiJity. 
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{f) Tilapia nilotica is a good quality eatiag 
fish which is usually greatly appreciated by the consumer. 

{2) Disadvantages 

{a) Tilapia r.ilotica reaches sexual maturity 
at a young age and begins reproducing in the fish pond at a small 
size. Unless some type of reproduction control is used, uncon
trolled reproduction in the grow··out pond leads to overpopulation 
resulting in many small, stunted fish which are often unacceptable 
to consumers. 

2. Systems for Raising Tilapia 

a. With reproduction control 

(1) Advantages 

(a) Tilapia ntlotica can be stocked one time 
into a fish pond and then partially harvested over a period of 
years before the pond has to be cleaned and restocked. The ti
lapia are continually reproducing in the pond, replenishing ti
lapia stock and eliminating the need for the government to hat
chery produce fingerlings for repeated stockings. 

(b) Where the need for protein is great and 
Lhe people ~ill accept a small fish, there is no better or sim
pler method of producing fish protein available today. 

(c) Higher production can be obtained from a 
tilapia pond using this system than with any other tilapia pro
duction system. 

(2) Disadvantage 

(a) The people must be willing to consume a 
small fish as the majority of the fish produced will be small. 

b. With reproduction control 

Reproduction control is used so that a larger tilapia 
can be produced. 



(1) Use of predacioua fish 

(a) Advantages 
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(i) The simplest reproduction control 

system. This system has been successfully used in El Salvador. 

Tilnpih fingerling production is easy as mixed male and female 

fingerlings are stocked. 

(ii) Allows the tilapia to re~ain in the 

grow-out pond for as long as is needed to reach marketable size 

because the preclator is constantly eating the tilapia young. 

(b) Disadvantagem 

(i) A goodp native predator fish is need

ed. It is dangerous to introduce an exotic predotor because of 

potential econological damage. Panama does have a good native 

predator availeble. 

(ii) This system usually results in the 

lowest production of any tilapia p~oduction system. 

(iii) Two sp1~cies of fish are being worked 

-- necessitating more facilities and expense to produce the 

fingerlings. 

(iv) Repeated pond drawing to harvest fish 

will require repeated fingerling stocking. 

(2) Stoc\ing of faster growing male fish 

(a) Advantages 

(i) High production of larger, faster 

growing males 

(b) Disadvantage 

(i) Tilapias must be hand ~cxed to sepa

rate males from females resulting in added handling and labor. 
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(ii) FemaleB are not raised so they are 

often wasted even though there are cost.a bringing the females 

to sexing sizes (40-60g). However, in Panama females can be 

consumed by humans or animals or can be ground up to be used 

as fish feed. 

(iii) It is very difficult to sex 100% male 

fish and a small percentage of females usually enter the grow-out 

pond. The small amount of reproduction resulting from the intro

duced females does not normally hann male growth over a 6 to 8 

month period. However, if the males are left in the grow-out 

pond for a year, tilapia reproduction can reduce the growth of 

the males. 

(iv) Male tilapias are r1 ormally harvested 

every 6 months so repeated stockings are needed resulting in ad

ded expense to the government for fingerling production and trans

port. Sexable male fingerlings are more costly to transport be

cause their size reduces the number that can be carried each trip. 

0 (v) Farmex·s can be taught to produce and 

sex their own male fish as sexing is not difficult. However, two 

fish ponds a1e needed, one for producing sexable f ing~rlings and 

the second for fattening the male fish. 

(3) Hybridization 

By crossing two species of tilapia we can pro

duce all-male or a majority of ~ale off-spring. Panama has two 

species of tilapia which, when the~ male Tilapia hornorum is cros

sed with the female Tilapia nilotica, produces 100% male off

spring. 

(a) Advantages 

(i) All male offspring E?liminate t~1e need 

for hand sexing and reducing labor costs. 

(ii) The hybrids show hybrids vigor re

sulting in increased growth rates. 

(iii) High production 



(b) Disadvantages 
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(1) Rigid controls are needed to ensure that tilapia 

stocks remain pure as only pure stocks produce 100% male off
spring. 

(2) The hybrid is fertile and able to backcross with 

the female parent which results in off spring 50% male and 50% 
female. 

(3) For reasons not well understook, the hybri<liza

ticn of 2 species results in reduced numbers of off spring when 
co"lpared with pure stock offspring numbers. 

(4) The technology needeo to produce tilapia hybrid 

fingerlings is the most sophisticated of all thE~ tilapia culture 

syster .• s mentioned. At this time hybrid fingerlings will have to 
be prc:iuced by highly motivated wi:talthy f armere with proper hat

chery facilities or by the government. 

(5) Repeated st~cking of hybrid f ingerlings will be 

needed resulting in high cost to the government. 

3. Tl·e Chinese '-'a rps 

The silver carp, grass corp, bighead carp, and common 
carp which are all native to China have been introduced to Panama. 

Sever2l of the chineses carps are widely distributed around the 
world with the conunon carp being the most widely cultured fish 

in the world. These fishes can be cultured together, polyculture, 
because they utilize different natural foods within the fish pond 
resulting in maximum fish production. Polyculture systems are an 
excellent way to increase fish production. 

(a) Adventa~es 

(1) These carps will not spawn in a pond environment 

or do not spawn at an early age thus allowin3 a large fish to be 

raised. 

(2) All Chinese carps feed low on the food chain so 

that good production can be realized by feeding grasses and 

leaves and/or by fertilizing with animal manures. 

(3) The Chinese carps feed low on the food chain al
lowing for maximum utilization of natural pond food organisms. 



(b) Disadvantages 
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(1) All the Chinese carps except the common carp will 
not spawn in a pond environment requiring artificial spawning. 
Attificial spawning techniques are not easy and require relatively 
high levels of technology which only the Panamanian government has 
at this time. Thus, fingerlings of these carps will have to be 
produced by the government. Repeated pond stockings will be neces
sary involving transportation costs. 

(2) Two of the Chir..ese carps, the silver and common 
carps are quite ugly and may be difficult to sell in the market. 

(3) The Chinese carp are not as resistant to poor 
water quality (low dissolved oxygen levels) and diseases as are 
Tilapia Nilotica. Where the carps are in polyculture with the 
tilapias, added care will be needed to ensure good water quality, 
especially in systems receiving a lot of animal manures, so that 
the carps do not die. This will place an added burden on the 
extension service as more attention will have to be given to each 
pond to avoid fish mortalities. 

(4) Culturing more than one fish places on added 
burden on the government because a large hatchery facility is 
needed to produce fingerlir.gs. 
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C· Technical Recommendation for the Implementation of a Managed 
Fish Production Program . 
1. The government must slowly reduce their subsidized ser

vices to fish farmers. Costs to the i:;overnment will be too 
much to bear if fish culture is to expand to a national scale. 
However, this is not very easily accomplished given the economic 
level of the Panamanian population involved in fish c11lture and 
their extreme isolation in mount11inous regions in some cases. 
For fish culture to normally be a worthwhile activity in small 
ponds, some sort of feeding or fertilization program must be 
encouraged to raise fish product.ion· Thus, commercial rations 
or animal manures are used. -Comm«~rcial fish rations are fine where 
the farmer has the money to buy and access to the feeds. However, 
many of the fish fanners are in areas where feeds are not avail
able and must depend on the government to transport the feeds to 
them. Use of animal manures would seem the mo8t practical and ef
ficient way to raise fish. However, even this method involves the 
transportation of hog feed. 

Demonstration projects are needed that are completely inte
grated, reducing to a minimum the dependence of the farmers on 
the government. Farmers will have to be taught to produce their 
own fish fingerlings and piglets for fattening. All or a major 
part of the pig feeds must be raised by the farmers. While the 
dependence of the farmers on the government can't be completely 
eliminated at this time a reduction can be made. 

While integrated fish-animal-·crop projects have been perform
ed for many hundreds of years in China, there is not one example 
in Latin America. Thus, extn~.ne care must be taken ::o locate 
these completely integrated projects in areas where proper land 
and ~ater resources exist, the people are hard-working and co
operative, and the site is readily accessible so that extension 
workers can work closely witi1 thE! eommunities in an attempt to 
assure success. These piloL projects should be located in 
several provinces of Panama to stimulate and demonstrate to the 
people the potential of integrated agriculture. 

However, it should .be remembe!red that this type of completely 
integrated project is truly a pilot effort and many problems are 
sure to develop. Technical expertise will be needed not only in 
fish culture but in animal husbandry and grain and vegetable pro
duction as well. Data should be well collected and analy~ed for 
economic and nutritional benefits. 
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2. Fish production systems have to be developed that allow 

the farmers to produce their own f:ingerlings. At this time, 
aystems utilizing pure Tilapia ,!l;i.lotica are the only practical 

systems available to l~wP.r incom1~ farmers. Two systems can be 

used: 

a. Mixed sex culture without reproduction control. 

Af~Jr the fuitial stocking of a single pond, the ti

lapia will reproduce in the grow-out ponds replacing fish peri

odically harvegted. The f ieh produced in this system will be 

small. When the culture pond has to be draiu~d for repairs er 

removal of pond muds for use on girdene, amP.~l fingerlings can 

be held in a small, hand dug 50 rn pond for restocking. 

b. Monosex culture of males 

This system will require two fish ponds, a smaller 
reproduction pond and a larger grow-our pond for selected male 

fish. The initial sto;king ci Tilapia_ nilot~..::.;~ is done by the 
government. The tilapia reproduce in the smaller pond and when 

they reach a sexable size, 40-SOg, the males are sexed and 
transferred to the grow-out pond. Female tilapia not stocked 

and small tilapia reproduction can be eaten by the people. The 

males are grown to ;:,,. marketable sizt> were they can be sold to 

recover culture costs or consumed locally. It is improbable that 

the farmers will be able to sex 100% male fish and a few females 

ar~ sure to be accidentally stocked. This will result in some 

reproduction in the grow-out pond. However, the small amount of 

reproduction will not interfer with the growth of the stocked 

males in a six month culture period. The male grow-out pond can 

also be stocked with a few predator fish that will control the 

tilapia reproduction allowing a continual partial harvest of 
marketable males and restocking with small males. 

Use of the all-male tilapia hybrid and the Chinese carps 

should not be discouraged as these species are useful in certain 

culture situation and for increctsing fish production through 

polyculture. The govern~ent can and should continue to hatchery 

produce these species and distribute them to farmers as long as 

they are economice>lly able to do so. However, the technical dif

ficulty---- in reproducing these species limits the production of 

fingerlings to the government in the near future. Thus, the 

principal fish cultured should be ~ nilotica which allows the 

farmers to produce their own f ingerlings and remain independent 

of the government. 
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3. Scale of the proposed project - some question has been 
raised as to the ability of the f a1rmers to handle large fish 
ponds, 5,000 m2, and the required large number of pigs/pig/100 m2 
and crop production needed to fertilize the fish pond and feed the 
pigs, respectively. There is a strong economic benefit in the 
construction of larger units bS opposed to various smaller units. 
Also, conoide:ation must be given to the number of people in the 
cooperative, the topography of the land and the desired social ef
fects of the project. If a large number of people are participat
ing or there is a desire to attract widely spread families to con
centrate in a given region, large ponds would be desirable. If 
fewer people are involved or the logistics of f eE~ding and selling 
a large ~umber of pigs is too great, then smaller ponds may be 
pref£rable. 

There are so many variables involved with making a decision 
on the scale of the project that it is recommended that no rigid 
constraints be placed on the scale of each fish pond. Determina
tions as to the size of each fish pond should be left to the 
people directly involved with the project depending on the ob
jectives and circumstances of each situation. There may be ad
vantages to having a variety of pond sizes so that objective com
parisons can be rr_ ~t project termination. 

4. Location of the projects 

Consideration has to be given as to the selection of 
sites for the fish ponds. It is desirable to build ponds in re
gions where the people have the greatest nutritional needs. How
ever, people with the greatest nutritional needs are normally 
th~se that live in the most inaccessible areas. Often, roads 
have not been constructed or the available roads are precarious 
and often impassible in the rainy season. Consideration has to 
be given to the ability nf extension workers to visit projects 
on a regular basis, the expense to the Panamanian Government in 
gasoline and vehicle maintenance, and the importcnce of collectiLg 
good data so that the benefits of the fish ponds and related ac
tivities can be documented. 

It is recommended that a compromise in the location of the 
fish ponds be used. Fish ponds should be locate~ in regions 
where they are accessible to extensionists the entire year without 
great great hardship. At the same time, the ponds should be built 
in communities where the economic and nutritional benefits will be 
maxinized. This means that the poorest of the poor located in the 
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mountainous regions of Panama may not be involve,d in this USAID 
funded project but more centrally located rural poor will be ef
fected. The co~pletely integrated fish-animal-crop demonstration 
pilot projects will need close supervision if they are to succeed. 
Animals and agricultural products produced on centrally located 
projects will reach markets with less labor and expense to the co
operatives. The ability of the Panamanian Government to manage 
this project will be easier and chances of success greater. 

5. Rural Credit 

The cooperatives and families involved with this project 
will need a source of money to buy feeds, seeds, medicines, mate
rials, etc. The amount of money involved is not a great amount 
but the people normally do not have any ready cash. At this time, 
the aquaculture section of MIDA is aiding the people finance cap
ital need3 by loaning them money from a revolving fund. Upon the 
sale of fish, pigs, or vegetables the amount of money borrowed is 
paid back into the fund. This gives the people with fish ponds a 
ready source of interest free monE!Y with a minimum of bu~eaucracy. 
Apparently, non-payment of loans has not been a problem. 

Attempts are now being made to transfer the revolving fund 
from the centralized aquaculture department to the regional exten
sion services directly working with the people. This is to be re
commended. However, some interest to cover inflation should be 
charged on all loans. Interest fee loans would require continued 
government subsidizing and a great: deal of money if fish culture 
obtains national status. Interest to cover inflation would re
duce greatly the need for continual governmental financial inputs. 
Also, the people will become accustomed to paying interest so that 
going directly to rural credit banks will be easier in the future. 
The use of a revolving fund has ~een successful to date and has 
made the promotion of fish culture! much easier. As long as the 
central Panamanian Government is willing to finance a revolvi~g 
fund to the rural poor for fish culture, it should be continued 
until fish culture is a widely accepted activity when a more ~on
ventional system of financing rural projects can be used. 

6. Extension 

Initially, fish culture extension was performed by the 
department of aquaculture but this activity has been transferred 
to the regional directorates of MIDA. This transfer of the 
fish culture extension service appears to be a positive move as 
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the extension activities are now in the hands of thoa! people 
trained and supported to do so. MIDA regional offices also 
contain technicians knowledable in animal husbandry and agri
culture. The department of aquaculture can not direct their 
attention to the bureaucratic requirements of government ser
vice. 

More extension workers in fisheries are needed, especially 
if the fiRh culture program is expnmded to r,1ore provinces. These 
newly hired personnel will have to receive training in fish cul
ture methods. 

The size of this project should recognize the ability of the 
Panamanian Government to hire extensionists, provide training, 
vehicles, and other materials, and financial support. There is 
no sense in building a large numbP.r of fish ponds over c. wide area 
of Panama if the Pan"manian government is unable to provide exten
sion support. It is important to have successful fish ponds and 
associated activities at this early stage of development and with
out extensionists, the chance of success is greatly reduced. Thus, 
it is recommended that the number and location of fish ponds be 
realistically coordinated with the Panamanian governments ability 
to hire and support extension programs. Better to have a small 
number of successful fish ponds thnm a large number of failures. 

7. Training 

This is an area where Panama needs assistance. There is 
a n2ed for trained personnel in all branches of fisheries work. 
An in-country training program needs tc be developed for the 
training of extension workers. Several fish ponds will be con
structed at MIDA experimental stations to serve as training aias 
for extension workers as well as to promote fish culture in areas 
not familiar with fish culture. The Divisa fish hatchery will be 
expanded to permit the training of extension personnel. Training 
will be performed by experienced Department of Aqua~ulture person
nel and the long term technical advisor provided by the project. 

Long term academic education in the U.S. at the graduate 
level is also needed to train compE~tent fisheries administrators, 
researchers, and teachers. Teacher~ are needed that can help 
train extension workers. Competent researchers are needed to 
help solve some of the pressing quE~stions concerning Panamanian 
L.sh culture efforts. Money suould be provided to help establish 
in-country training programs for fish culture extensionists and 
long term graduate studies at the M.S. level in the U.S. for 
qualified Panamanians. 
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8. Installations 

Expansion of the present Diviea fish hatchery is needed 
to provide fish fingerlings for existing and proposed fish ponds. 
The present Divisa hatchery is not large enough to produce the 
tilapia and chinese carp fingerlings needed to stock existing fish 
ponds. The proposed integrated fish calture project will attempt 
to provide a system where the farmers are able to produce their own 
tilapia fingerlings for stocking. If successful, this will reduce 
some of the demand on the Divisa hatchery for fingerlings. The De
partment of Aquaculture will continue to produce hybrid tilapia and 
chinese carp f ingerlings as these species have advancages in certain 
culture systems and can increase productions in most cituations. 
Initial acceptance of the silver carp has been excellent among fish 
farmers and as acceptance expands and problems reproducing the sil
ver carp and other chinese carp are overcome, the need for finger
lings will increase. More hatchery ponds will be needed to produce 
additional fingerlings to meet expected demand. 

The new ponds to be built at Divisa and financed in part with 
USAID funding should not only be considered as fingerling product
ion ponds. The 40 new ponds to be built will be m0re than enough 
to supply fingerlings for the USAID financed fish ponde. If the 
concept of farmers producing their own fingerlings is successful, 
a reduction in the number of hatchery ponds needed to produce fin
gerlings may occur. However, ponds are desperately needed for re
search and training. At this time, there is little or no research 
being performed because all available Divisa ponds are being used 
for fingerling production. 

3orne Divisa ponds should also be made available for training 
extensionists. There is no better way of teaching a future fish 
culture extension worker than by allowing him an opportunity to 
raise a crop of fish. What better way to gain knowledge and con
fidence than by first hand experience in raising fish? 
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MANAGED FISH PRODUCTION PROJECT 
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I. PROJECT SETTING: 
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Many of Panama t 8 rural areas I especii:illy the more mountainous 
and inaccessible areas of Veraguas and Chiriqui Provinces, are plagued 
by problems of low income, undnremployment and chronic malnutrition. 

·The Missions 1981 CDSS found that the Province of Veraguas, in par
ticular, had the largest concentration of poverty in its rural areas. 
In fact, 61% of this province' fl population and 94% of its rural popu
lation is living below the extreme poverty level ($160 per capita in 
rural areas). Recent nutrition surveys in this province found 79% of 
its 1-4 year olds and 70% of its 5-17 year olds were malnourished. 

Most of the soils in these improvished areas are unsuitable for 
agricultural use. Yet most of the are~s residents are subsis~ence 
farmers who have cut and burned large tracts of forested land to make 
way for agricultural plots. The soils on these small farms quickly 
become eroded and unproductive due to overutilization, and most farmers 
are barely able to grow enough to feed their own families. 

The major food resource. of the residents of these areas are 
the crops they grow, which provide them with a diet largely consisting 
of carbohydrates and some veget.able pr'otein. Expensive animal pr tein 
is inadequate or virtually lacking in most families diets, because 
surrounding wildlife and fish resources, which were foiiller.ly utilized 
by ~hese people, have been nearly exhausted and there is little income 
to buy such protein sources in the market. 

II. PROJECT DESCRIPTION 

The major goal of the managed Fish Production Project is to 
improve the nutrition and income of Panama's rural poor through the 
introduction of fish culture and related livestock and gardening 
activities. The purpose of this three year project will be to 
strengthen the capacity of the Ministry of Agricultural Development's 
National Directorate for Aquaculture (DINAAC) to promote fish ponds 
in rural Panama. 

The project's purpose will be a~hieved through the following 
activities: 

1) The improvement of DINAAC's technical capacity to extend 
the technology for integrated fish-pig-vegetable projects through 
staff expansion, technical assistance and training. 

I 

2) The establishment of integrated fish-pig-vegetable 
demonst.ration projects in 30 of the poorer communities of Panama, 
primarily in Veraguas and Chiriqu1 Provinces. Such ponds will be 
approximately 5000m2 in size and serve an average of 315 people. 
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3) The rucpanaion of DINAAC'o fingerling production capacity 
at its fish hatchery in Divisa through the eatablishment of 40 
additional ponds and the adquisition of specialized equipment. 

4) Expaneion and up-griading of DINMC 's research facilities. 

Tho fish-pig-vegetable activities will be closely supervised 
by DINAAC personnel. In the 30 communities for demonstration ponds 

DINA.AC will select the pond site with community concurrence and assist 

in the construction of a maehin1e dug pond, a diversion dam for the 
pond's water supply, and pig pens. In all communities a moderate 
amount of lahor will be required of community membern. DINAAC will 
then stock the fish pond. Once the pond is in operation the com

munity will have full responsibility fa: the fish pond, care of the 
ani.ml!lfl and preparation of a garden. 

The large demonstration ponds will be stocked with tilapia 
and smaller numbers of carp and grass carp. When the full system is 

in operation, the ponds' water supply will first pass through the 
pig pens and carry -~anure and waste feed to the pond. Tilapia will 
utilize waste feed, manure and the plankton growing in the ponds 

nutrient rich water, while the smaller numbers of carp and grass 
carp utilize the pond's bottom organisms such as insects and vegetation. 

A garden will be established below the pond's outlet so that nutrient 

rich irrigation water will be availabie on demand. After three months' 
operation, ponds will begin to be harvested on a continual basis and 
will be drained and restocked once a year. 

III. ANALYSIS OF ENVIRONMENTAL IMPACTS 

The overall impact of the Managed Fish Production Project's 
proposed activities should be beneficial. 

Positive irripacts on Panama's natural resources resulting from 
the establishment of fish-pig-vegetable projects include slight 
reductions of excess runoff ar.d hence, possible erosion, due to the 
presence of fish ponds which will conserve some water hi8h in a water
shPd and the elimination of pig manure and its possible hazardous 
health effects on rural villages through the utilization of this 

substance for fish feed. 

While these positive impacts may be minor, all forseeable 
negative impacts on Panaoa's natural environment should also be mino~. 

The diversion of water from small streams does have a potential for 
causing adverse effects on water resources. However, water will be 

diverted to fill a pond once a year during periods of high flow, 

therefore producing little steam flow reduction. At other times of 
the year only small amounts of water will be diverted to maintain pond 
levels, wash pig pens and provide irrigation water. Draining of 
the fish ponds could also produce some negative iopacts on receiv:rng 
water resources through contamination of these streams with organic 
wastes, nitrates and phosphates. However, ponds will be drained foL 
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harvesting only once a year, and again, during periods of maximum 
etream flow. Thus such contaminants ohould be signigicantly diluted. 
Furthermore, the public heAlth of downstream users of these receiving 
stre-:.ma should not be endange·red as most residents of the mountainous 
areaa where these ponds are ti~ be constructed use springs rather than 
seres.ms for water supply. Some pond water may seep into the soil 
below the pond, however adverse effects on groundwater are not antici
pated due to the scarcity of groundwater in these areas. 

The earth-moving activities including the construction of some 
short access roads, necessitated by the construction of diversion dams 
and fish ponds may increase sedimentation in nearby streams. Never
theless this unavoidable adverse effect sho~ld be short-term and minor. 
In addition, bare soil on pond banks will be replanted with ground 
cover once ponds are constructed. 

Non-native fish species used in the ponde could escape into 
nearby streams causing unknown impacts on local fish species. Yet, 
although it is conceivable that pond fish could survive, it is unlikely 
that they will thrive, as they would not be accustomed to the fast
flowing, nutrient poor condit:lons of local is treams. In addition, in 
many areas of the country, moot native fish fauna have already been 
destroyed by drastic environmental changes and overfishing methods 
such as poisons. 

The project's impacts on Panama's human environment should be 
quite positive as it is projected that the fish-pig-vegetable activities 
will raise the socio-economic level of approximately 18,000 to 23,000 
residents of some of the country's poort=>r rural communities. The 
nutritional status of these p€!ople will be imprcved due to greater 
availability of vegetables and of high quality animal protein from 
both hogs and fish. 

In some connnunities excess vegetablE?s fish and hog products will 
be sold, thus increasing the incone of many families involved in operating 
these fish-pig-vegetable sy~tems. In addition the Project's economic 
analysis predicts that employt!1ent generated by the 30 large projects will 
be equivalent to 16,500 man-days. (.06% of the tatal national employment). 

In the 30 connnunities where a bulldozer is brought in for fish 
pond construction, a passable road may be constructed, if required. 
Such a road will provide greater access to the community by government 
health and extension workers. Also because of this road, teachers will 
be readily available for a conmunity's schools and children's attendance 
at school will most likely improve. Passable roads will also make it 
easier for a community's residents to reach markets where they can sell 
their produce. 

The projects should also have a desireable effect on community 
cohesion. It has been found that in many communities where fish ponds 
have already been established, a high level of community co-operation 
exists and that oftentimes the success of a fish pond has led to the 
undertaking of other community improvement projects. 
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Fiu:illy, the fish pondu will not create conditions that will 
jeopardize a community's public health. Although ponds could increase 
tbs breeding of mosquitoes that are vectors c:>f disease, both Filapia 
and carp consume mosquitoe larvae, so their iaurvival in heavily stocked 
ponds is unlikely. Shistosomiasie, which can be a health hazard in 
fish ponds in some parts of th•? world, is not endemic in Panama. 

IV. SUMMARY AND RECOMMENDA~rIONS 

The project should create only minor impacts on Pana.ma's 
natural environment. Furtherm<>re, its impacts on Panama's human 
environment should be quite positive in terms of improving income, the 
employment status and the nutr:i.tiona.l level of Panama's rural poor. 
Eased on these findings, this IEE recommends that the Managed Fish 
Production Project be given a ]fogative Determination, thus requiring 
no further environmental review. 
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IUTROOUCTIOtl 

As of 1976 there were, 1n effect, no managed fishponds 1n 

Panama and certainly none whose principal purpose was to 

improve the well-being of nutritionally and economically 

disadvantaged populations. As of September 1979, the labors 

of the National Directorate for Aquaculture (DINAAC) had 

generated, 1n 22 districts and 107 different communities, a 

total of 1~2 fishponds. Seventy-two of these were defined 

as 'small' community ponds (size ranqe 50m 2 to 4CJ,000m2). 

Average size for the former is 302m 2, for the latter 
2 

3,748 m . The total area of these community ponds is 

306,085 m2. Project locations are listed in Table I and 

mapped in Figure 1 below. DINAAC estimates fish consumption 

at 158,085 pounds, with benefits to 19,438 persons per year./ 1 

1 Ministerio de Desarrollo Agropecuario (MIDA). ACUrtULATIVO 
ACTUAL SEPTIHiBRE 1979: ESTAtl~UES consTRUIDOS PARA PECES 
Y SUS AREAS CORRESPOtlDIENTES. Santiago, Panama: Direcci6n 
Nacional de Aquacultura (DINAAC). 
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TABLE 1. LOCATIONS ANO AREA (M2) OF SMJ\LL ft.NO LARGE COMMUNITY FISHPONDS. 

1 2 
District large[ Ponds Smalll Ponds 

Number Total Area (n;~) Number Total Area 
3 

Las Palmas (V)/ 18 71, 600.4 9 2,436.9 
San Francisco (V) 5 18.745.6 13 4,536.1 
Montijo ~V) 2 S,400 .I) -------
Atalaya V) 1 4,2se.o 2 325.7 
Cafiazas (V) 5 a. 735. if 2 200.0 
Santa Fe (V) 3 8,100.0 36 9,466.2 
La Mesa (V) 2 2.999.3 l.O 2,665.7 
Rfo de Jesus (V) 2 5,890.8 1 800.0 
Ca 1 obre (V) 2 3,441.0 -· 
Santia}o (V) 14 91,716.0 24 6,929.l 
01~ (C 3 13,700 0 -------
Las Minas (H) 'I 1,372.0 -------.. 
la Pi ntada ( C) 3 6,000.0 1 500.0 
Panama {P) 1 2,500.0 l 400.0 
Ant6n (C) 3 8,0JO.O 1 700.0 
Sona (V) 1 1,000.0 5 1,100.0 
Penonome (C) 4 7,800.0 10 4,575.0 
Nata ( c) 2 5,561.0 --------
Tol~ (Ch) -------- 1 600.0 
Chorrera (P) --·----- 2 650.0 
Ocu (H) -------- 1 200.0 
David (Ch) 

____ ..., ___ 
1 150.0 

TOTAL 72 269,850.70 TOTAL 120 36,234.7 

Source: Ministerio de Desarrollo Agropecuario (MIOA). ACUMULATIVO ACTUAL 
SEPTIEMBRE 1979: ESTANQUES CONSTRUitXlS PARA PECES Y SUS AREAS 
CORRESPONOIENTES. 
Santiago, Panama: D1recci6n Nac1onal de Aquaicultura (DINAAC). 

(m2) 

1 'Small 1 = 50 m2 to 999 m2. Largest pond in this category is 970.5 m2. 

2 'large' = 1,000 m2 upward. largest pond in this category is 40,000 m2. 

3 V = Veraguas Province, C = Cocl~, H = Herrera, P = Panama, Ch = Chiriqui 
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FIGURE l. MAP OF DINAAC COflJ~UNITV FISHPONDS, BY SIZE, PRODUCTION MIX, 
LOCATED BY PROVINCE ANO DISTRICT 
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THE SETirING 

Ten of the districts 1n which fishpond projects have been generated 

are 1 n Veragua s. which as of Septembtr 1979 had 55 lairge ( 76~~ of the tota 1 

of 72) and 102 small {85% of the total of 102) fishpcind pi'ojects. In m2, 

Veraguas had 83% (224,217 m2) of the to ta 1 arE!a in 1 arge ponds and 

ssi (28,456 rn2) of area in smail ponds. In total, Vm·aguas had 157 out of 

the 192 DI~iAAC corrtnunity proje.::ts nationwide, or 85% 0 for a total area of 

252,667 m2, 83% of the 306,085 m2 prc~e~t ~otal. Second, though far be

hind, was the Province of Cocl~, \<th :27 >-''Ojects, or 77% of tha projects 

outside Veraguas. The provinces of PanarrJ, Herrera, and Chir1quf have 4, 

2, and 2 fishpond pr~jects, respectively. 

The concentration of effort in Veraguas makes eminently good sense. 

The province as a whole has the highest incidence of extreme poverty, with 

62% of its population below the povert.Y . inpe establ·ished ir the COSS for 

1981-1985, 94% of whom live in rural areas. The upp1~r poverty line marks 

the limit of inc~~e adequate to provide for a family's basic, minimal needs, 

calculated at 8/304 per capita per annum for rural areas (based on consump

tion costs for 1978, adjusted by area). The lower, ~)r extrer.ie poverty line, 

marks conditions of serious vital deterioration and is calculated at B/160. 

Correspondingiy, Veraguas accounts for the lowest share of the national in

come~ 3.4%. Mapped by districts which fall below national averages on three 

key indicators of basic needs. the major concentrations of poverty emerge 

1 USAID/Panama. COltfTRY DEVELOPMENT STRATEGY STATEMENT (COSS) 1981 - 1985. 
January 31, 1979. 
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primarily in Panama's Central nnd Western regions, including all of the pro

vince of Veraguas and neighboring districts in Cocle. Herrera, Los Santos, 

and eastern Chiriquf. The numbers and percentages of the populations of 

that area under both poverty lines are presented in Table 2. The poorest 

districts so identified share the unhappy characteristics of poor soils, 

mountainous terrain, highly dispersed populations, lack of access roads, 

poor housing and sanitation, and limited access to potable water and health 

services. Population growth rates ·are only artificially low. due largely 

to the increasing tendency of the population to migrate out, es?ecia11y to 

Panama City. Highest rates of such migration occur 'fn Veraguas and Chir1-

quf. The synerg1st1csamong great need, h1gh d1spers·fon, and d1ff1cu1t ac 0 

cess are extremely resistant to most efforts at development in the area. 

Table 3, which lists key quality-of-life indicators for the poorest dis

tricts of Panama, reflects the dimensions both of the problem and its poten

tial for solution. It also suggests possible directions for the extension 

of the DINAAC program, an issue to be discussed below. 

Beyond these cha.·acteristics, there is social fact that constitutes an 

additional limitation on development: the western districts of Veraguas and 

the eastern districts of Chiriquf have the nation's major concentration of 

the country's estimated 50,000 Guaymi Indians. 60% of the Guaymi live in 

Chiriqui, 10% in Veraguas, and 30% in Bocas del Torot in an area des~gnated 
1 

as the Guaymi Comarca, whose boundaries are not firmly fixed by survey. / 

1. The data on the Guaymi which follow are drawn from anthopologist 
Philip Young's social soundness analysis for the USAID/Panama Pro
je~t Paper: GUAYMI AREA DEVELOPMENT, February 1979. 



Dis tri ct/S 1 te Electricity 
__ _J}.BL~ 4. KEf CHARA.C:-fERTSTfCSOF f(SPOND SITE~ VIS!T~D' ----

-- ·-
5a... No. of Area Construction DINAAC Classification Ownership ~eve1 of Integration 

San Francisco 
LC\garte.ro 

~onds Ifi7T .. ' . - ---- --- -----

La Mon'.1 
La Perdiz 

Santa Fe 
15aja Pefuda 

Las Palmas 
Buenos Aires 

Roble 

Chumico 
Cucurucha 
oia {Coc1e) 
Las Huacas del Quije 
Hijo de Dios 

Santiago 
Paso Las Tablas 
Canto del Llano 
Co1onc1 to 

La Nonna1 

Atalaya 
Ins ti tuto Jesus 
Nazareno 

Carlazas 
Palo Verde 

Latino 
Latino 
Latino 

Latino 

indigena 

Indigena 

Indigena 
Indigena 

Latino 
Latino 

Latino 
Latino 
Latino 

N.A. 

N.A. 

Latino 

1 555 

h1 870 
430 

60 

3 125 
130 
350 

2 6,114 
6,176 

2 3,840 
8,685 

12/ 2,231 
1 3,230 

1 2,000 
l n. d. 

(est.2500) 

1 148 
1 1,500 
2 349 

1,274 
1 9,000 

l 4,288 

24/ 100 
100 

machine sma 11 corr.rnuni ty cornmuni ty 
hand+mach. small community community 
hand small community community 
hand 

hand sm?.11 community cor.1rr·.1ni ty 
hand sma 11 :::ol'!"r.,uni ty corTmun i ty 
hand small cor~munity community 

machine large ccr.rriu11ity community 
machine large community C0!"11!Jn i ty 
machine large community communit~ machine large community conl!Pun1ty machine large community community -machine large community community 

machine 1arge community "community113/ 
machine large community community 

hand small co:nmunity community 
machine large community private 
machine small community private 
machine large community private 
machine large community vocaticna1 

school 

machine large community agricultural 
school 

hand sma 11 coni.muni ty private 
hand <i::m;i11 rnmm11nitv n .. ~.,Dto 

1/ Informants at this site said there were 5 more private, or family, ponds in construction, but 
no additional information was available. 

2/ A 'natural' pond with some fish was also in use and was being considered for improvement. 
3/ While fish from this pond was distributed to the community, management was effectively 

in the hands of MIDA and outside hired employees 
4/ Informants said there were 2 more private ponds; no other information 

~ 5/ All ponds seen used polycuiture. 1.e., various mixtures of tilopia and carp 
• (see technical analy~!~) 

--·~~~~~~--~~~~~.~~~ 

fish only 
fis~ plus garden 
f1 sh only 

fish only 
fish only 
fish only 

f1sh p11:s pigs/ducks p1us garden 
fish cn1y (use manure from p1gs in 11} 
fish only (had pigs/not operating} 
fish only 
fish plus pigs plus garden 
fish plus p1gs 

fish plus pigs 
fish plus ducks 

fish only 
fish plus pigs(plus .garden)(loosely integrated) 
fish plus ducks 
fish plus dugs 
fish plus pigs(pen constructed/~ pigs yet) 

ff sh plus p1gs(plus garden)Plus methane 
bio-d1gester 

· fish on1y
51 fi.i:h nnJv 



PROVINCE 

Chiriqui 

\'eraguas 

Los Santos 

Herrera 

Coc1e 

TABLE 2. ESTIMATED POPULATION (NUMBERS AND PERCENT) 

BELOW POVERTY LINES IN FIVE PROVINCES 

ESTH1ATED POPULATION BELOW 
ESTIMATED POPULATION POVERTY LrnE 

TOTAL RURAL URBAN TOTAL RURAL URBAN 
No. 0/ No. % No. % No. Cl No. % No. /0 /0 

287,140 16 207,810 23 79,330 9 106,923 15 83,124 15 23,799 

173,140 9 148,170 16 25,790 3 141,090 20 133,353 26 7,737 

73,410 4 65,110 7 8,880 1 14,798 2 13.022 3 1,i76 

83.490 5 54,730 6 28,760 3 46,939 6 38. 311 7 80628 

144,730 8 111,305 12 32,925 4 62,486 9 55,900 11 6,586 

Source: USAID/Panama. COUNTRY DEVELOPMENT STRATEGY STATEMENT (COSS) 

1981 - 1985. January 319 1979. 

% 

12 

4 

1 

4 

3 

-.zr s-),,.. 

ESTIMATED POPULATION BELOW 
EXTRE!I~ ~OVERTY LIU~ 

TOTAL RURAL UR BAU 
I No. % No. II No. ~ ,. 

49,495 13 41,562 14 7,933 a 
106,298 28 103,719 35 2,579 3 

7,399 2 5 f 511 2 888 l 

19,195 5 16,419 6 2,875 3 

25,653 6 22,361 8 3,292 3 
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TABLE 3. DISTRICTS WITH LOWEST LEVELS OF S~TISFACTION OF BASIC NEEDS 

Houses Houses Houses Econo. Farms Farms Farms 

Prov1nce Total ~· Annual Infant Birth Illiteracy Road Houses w/o w/o W Ors.oer un- Active W'lleSs 'A'iTerv- kece1v-
District ~~· Pop. Mort. Rates Den- w/o approved approved Dirt 10,000 attended Popul. than lE.9_ ing 

Growth -- sity Elect. H20 sanitary Floors ~~· births Devoted $500 ~gri; Tech. 
National Source facili. to Agr. in sales red1t ~ 

Average: ----- 62.0% 3.a 28.5 28.1 13.8 5.4 48.1 35.7 28.'3 32.7 6.0 23.4 39.9 B.2% ""1i:-si -~ 

Vera9uas 
Canazas 15,590 90.7 1. 5 30.9 35.3 61. 5 0.8 96.5 92.0 89.0 94.5 0.6 77.3 93.l 94.6 6.9 l.1 

las Pa1mas 18, 140 95.8 0.4 28.9 34.2 53.4 6.9 97.5 79.7 74.0 80.6 0.0 62.3 87.7 90.l 8.1 l. l 

San Fco. 8,610 87.3 1. 3 47.2 56.9 43.8 8.0 92.5 84.8 81.1 88.5 1.1 74.5 85.l 94.2 16.5 2.-l 

Sta. Fe 7,950 100.0 0.4 50.9 42.0 54.3 1.2 99.7 97.2 87 .8 85.2 1. 3 85.3 88.6 95.6 7.9 2.1 

Calobre 12,040 94.6 0.7 15. 1 33.0 35.l 5.0 97.2 86.7 76.0 89.9 0.8 70.l 88.3 84.4 20.3. 1.4 

La Mesa 11,340 91.8 0.7 21.5 32.7 31. 9 11. 9 94.6 79.7 79.2 88.3 0.9 51. 2 90.l 95.6 4.2 2.7 
Sona 25,520 79.5 1.6 20.7 32.2 47.4 6.9 89.8 74.2 74.0 83.7 0.7 71.6 76.3 90.5 13.5 6.5 

Chiriauf 
Gualaca. 6,690 99.3 0.7 36.7 32.6 36.2 3.3 88.6 87.8 57.5 72.6 1. 5 40.8 79.i 75.2i """" ... , .... .Lb 2.8~ 

Remedio 6,200 98.3 l. 7 44.2 29.2 57.5 5. 1 84.2 96.6 65.4 40.7 1.6 63.5 72.8 80.0% 15.51 3.6i 

San fe11x 8. 710 98.4 1. 6 28.5 32.3 58.1 9.0 79.8 54.8 52.8 68.7 3.5 73.7 75.2 82.4% 19.9i 2.7S 

To1e 22,460 98.6 1.4 34.2 29.9 72.1 2.2 94 .6 9~.2 87.1 86.1 0.9 86.3 86.7 77 .6% 17 .1% 1.3 

Renacimiento 8,730 98.6 1.4 37.2 33.9 19.4 8.6 98.6 71. 7 65.4 75.3 1. 2 41.2 87.5 62.2 33.9 2.5 

6ugaba 44,142 33.4 2.0 31.7 29.3 12.3 31.6 65.6 70.2 35.7 37.5 0.2 22.6 58.5 78.3 23.9 4.3 

s. Lorenzo 11,080 79.1 0.1 71.4 26.5 63.8 5.3 87.6 78.2 65.6 75.0 0.9 73.8 83.6 56.4 54.4 3.5 
... 

Coc1e .• 
r.aPlntada 18,064 85.9 2.0 39.3 29.6 18.0 3.0 94.7 79.3 77.S 80.1 0.6 66.9 80.1 94.l 5.5 1.7 

OU 4,911 100.0 1.3 47.6 34.2 50.7 2.6 99.7 92.7 92.3 92.7 0.0 78.0 89.3 87.0 15.8 0.9 

Ant6n 29,557 60.3 2.2 36.0 31.0 6.7 14.5 80.9 45.7 33.l 5i.4 1.3 43.9 59.1 se.s 10.7 11.0 

Herrera 
~, 

Las Minas 7,100 90.8 0.3 20.7 .40.8 62.4 8.9 95.7 87.0 77.8 87.8 0.0 68.6 86.6 93.1 5.3 1.0 

Los Pozos 8,740 93.2 0.9 31. 7 25.3 41.8 8.8 96.8 89.3 73.5 90.2 0.0 64.2 86.5 87.9 9.7 1.7 
: :1 

Los Santos 
ionosf 12,790 91.6 2.8 36.3 19.4 29.1 4.5 95.9 79.7 73.6 80.6 0.8 52.8 83.9 72.4 25.3 4.3 

Source: COSS 1981 • 1985, USAIO/Panama 
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The zone displays wide variations in elevation, from 350 feet above sea 

level to altitudes over 7,000 feet, with the Guaymi living at altitudes of 

up to 5,000 feet. Less than one-half of the comarca land is arable uti

lizing techniques that the Guaymi currently possess, and this land, mostly 

thin laterite with patches of volcanic soils, is agriculturally classified 

as 1 severly or very sever1y limited 1 by the Ministry of Agriculture. Po

pulation density varies between three and 36 people per square mile, vJith 

an average of approximately 14 persons/mi.2. Despite this dispersion, 

which is adaptive to ecological conditions and the technological demands of 

slash-and-burn agriculture, the small groups of scattered Guaymi are made 

effectively more cohesive through the influence of kirship relationships 

and traditional communications patterns. To the Guaymf, the existence of 

kinship ties far outweighs physical location or aggregation in determining 

community. Thus a house or group of houses located ~t a distance of several 

miles from a population cluster (community in the Latino sense) would be 

considered an ~ntegral part of that corr.r;;unity if close consanguineous ties 

existed among occupants of those houses. 

The residential nuclei that do exist are generally composed of two to 

six houses occupied by one kinship group of consanguineously-re1ated males, 

plus in-married females and unmarried children. Recently, because of in

creasing population pressure on a reduced arable land base, in some places 

several kinship groups have been forced to reside in close physical pro

ximity. Where these more dense groupings, usually 10 to 15 houses con

taining from 50 to 85 people, occur, Latinos and other non-Guaymi have 

given the population clusters place names and co~munity status. 
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The Guaymf, like many of the Latinos in these poorest provinces, 

have been caught up not only in the pron1ems of land scarcity but in 

changes in the economic structure of western Panama (the completion of 

the Pan-American Highway and increased opportunities for seasonal paid 

agricultural employment); like the Latinos, ~ale Guayni migrate tempo

rarily as work is available, leaving to women much of the subsistence 

agricultural activity at home and correspondi~gly char.ging traditional 

patterns in division of labor. This movement into the market economy, 

albeit marginal, in addition to geographical factors, have brought about 

more contact between the Guaymi and Latino po~ulations in Veraguas than 

in the 1 purer 1 Indian regions of ChiriqLlf and Bocas del Toro. Nonethe

less, there remain important differences in self-image and co~munity 

relationships between the two groups which appear to ~atter very much in 

the delivery of services and the transfer of technoiogy. 
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METHODOLOGY 

As a bas1s for the Social Soundness Analysis, 15 fishpond sites in 

7 districts (41% of the 17 districts in which DINA/l.C has proyects) were 

visited. These were, by district: San Francisco (Lagartero, La Mona, 

La Perdiz), Santa Fe (Paja Pe1uda), Las Pa1rnas (Buenos Aires/Roble), 

Chumico, Cucurucha), 01a/Cac1e (Las Huacas del Quije, Hija de Dias/, 

Ca~azas (Palo Verde). Santiago, (Paso Las Tablas, Coloncito, Canto de1 

Llano, La Norma1), and Atalaya (Institute Jesus Nazareno). Four sites, 

those in Las Pa1mas, are self and other identified as 'Indfgena', lying 

within the admittedly vague boundaries of the Guaym1 comarca. The rest 

were essentially Latino. 

The sites visited ranged in accessibility, which was one of the 

criteria for site selection, as fol1ows: 

1. tasy Access (close to Santiago, paved road): La Normal, Canto 

del Llano, Coloncito> Atalaya, Paso Las Tablas. 

2. Easy Access, More Distant (farther from Santiago, but paved 

road): Pa1o Verde 11 Lagartero, La Mona. 

3. Relatively Easy Access (more distant, ~ome unpaved road): 

La Perd1z. 

4. Difficult Access (distant, some paved road, plus long stretch 

poor, unpaved road): Buenos Aires/Roble, Chumico, Cucurucha, Paja Pe1uda2/. 

l/ Palo Verde itself is of easy access. However, it was visited to take 
advantage of a meeting of three communities) t\vo of which (Las Huacas 
and Agua Amarilia) are at some distance by foot. 

2/ While this site is not too distant fro~ Santiago and road is paved, 
the last stretch involves a considerable walk and a river crossing by 
means of a 1ong, swaying footbridge of dubious reliability. 

I 
i 

I 
_J 
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5. Extremely Difficult Access (distant, some paved road, plus 

very long stretch unpaved, terrible road): Las Huacas del Quije, Hijo 

de D1os. 

In addition to the criterion of accessibility) sites were selected 

so that all the following variables would be covered; mode of construction 

(hand-dug/machin~-dug, which correlated roughly with s~all and large size); 

ethnic group (Indian/Latino); harvesting method (continuous/non-continuous); 

and level of i~tegration (fish only/ fish plus animals/fish plus animals 

plus gardens). Also included were ponds which were effectively at demons

tration sites, such as ciclos basicos and agricultural school~, as well as 

privately-woned ponds. The samp 1 ~ was small, purposive, and utterly non

random in the statistical sense. 

The original research design contemplated interviewing, at varying 

length, three community members in each site with com~Llnity ponds: a pro

ject leader; a project member, preferably female; and a non-member. How

ever, limitations of time and distance, in addition to the absence of a 

number of males due to the demands of the cash-crop harvest season, made 

that plan unworkable. Thus those interviewed varied from site to site, 

and included members and leaders of community groups responsible for fish

pond projects; ciclo basico and agricultural institute directors, managers, 

and laborers; private pond owners, and DINAAC personnel. 

The semi-structured interview schedule included: basic community 

data; production a~d consumption pattE:rns; project history, characteristics, 
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experience. and management; corrrnunity organization and participation; ro1e 

of service agencies, particularly DINAAC; involvement of women; economic 

aspects; spread effect; problems; and future hopes and plans. Table 4 

lists the sites visited by district, ethnicity, number of ponds, area in 

m2, DINAAC classification, ownership, and level of integration. 

SITE CHARACTERISTICS 

The topography of almost a11 sites, except for those near Santiago 

where the land is flatter> can best be described as ranging from somewhat 

to extremely broken, settlements were in general of disperesed type or 

with some nucleation with a dispersed popu1ation tied by a variety of 

linkages to that nucleus, size of settlements with ponds (again excluding 

sites nearest to Santiago) ranged from extended family groupings as small 

as four households (eg., Paja Peluda) to as large as 80 households (e.g., 

Las Huacas del Quije). 

Access to services was largely a function of distance. The most 

distant sites had a health post with an auxil:ary nurse, but were essen

tially without care for grave illnesses or emergencies. Most sites had 

reiative1y easy access to a primary schooi, but little beyond that. 

Buenos Aires had a ciclo basico (junior high school) with an overburdened 

boarding capacity which drew on a number of extremely remote areas for its 

population. Except for Santiago and nearby paved-road sites, availability 

of markets was virtually nil. The majority of settlements with any 

nucleation had 
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potable water, but about one-third were dependent on natural wa~~r sources 

and carrying. In all sites, the majority of dwellings were said to have 

latrines, but several respondents indicated that 1 having 1 did not neces

sarily mean 'using. 1 Finally, almost none of the sites had a usable com

munity center and employed the local primary school as the most customary 

rr.aeting place. 

Landholding was a disconcerting mix of bits o: land owned (terreno/ 

parce1a propio/a) or loaned (prestado), or land without formal title but 

used as if belonging to the individual or community (derecho de possessi6n 

sin titu1o~ considera de ello/s, cercado ~ill titulo). Almost invariably, 

the available land was seen as inadequate in terms of size, distance, dis

persion and, principally, quality. There is, in effect, 1itt1e faith in 

the land's capacity to produce sufficiently, especially without fertilizer 

or irrigation, a perception which could impinge on the potential success 

of MIDA/DINMC to p emote gardens as integrated fish-pong components. 

The crops grown on this disappointing land were standard for the 

area: rice, corn, cane, yucca, and some beans, mainly frijo1 de~' 

with some minor cultivation of sorghum and millet and seasonal avai !ability 

in some areas of indigenous fruit. While almost a1l sites had at some 

point tried growing some vegetables {inciuding peppers, to~atoes, cabbage, 

stringbeans, carrots, onions, chayote, and cucumber)~ few offered evidence 

of major success or any notab1e cash profit. Yet over half were disposed 

to try again and some were in various stages of seedbed preparation. 
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Without exception (schools and private Santiago pond owners exclud

ed), meat was rarely consumed for lack of cash and availability (11 cuando 

hay plata, no hay carne, y cuando hay carne, no hay plata 11
). Fish con

sumption was similarly rare except for an occasional river catch, cheese 

was unknown, and beans (porotos) increasingly infrequent although they 

are valued as the poor man's meat ("atlJina rosada 11
). Individual live

stock holdings, other than the asentamiento cattle projacts in the comarca 

financed by the Banco de Desarrol1o Agropecuario and the DINAAC/Ministry 

of Health pig projects, are few and limited to an occasional cow, a 

couple of pigs, and ubiquitous but not regularly consumed chickens. About 

half the sites had had some experience with various supplementary feeding 

programs which were generally apµreciated, with scattered complaints about 

random inustices.l/ 

lf For more detailed data on consumption patterns in the fishpond areas, 
based on 24-hour reca:l investigation, see Annex , J. McGuire, 
NUTRITION RECONNAISSANCE AND EVALUATION MODEL, MANAGED FISH PRODUCTION 
PROJECT DtVELOPMENT, USAID/PANAMA, December 11, 1979. 

~ 
i 

I 
J 
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THE FORMATION PROCESS 

While there has been considerable variation in the details of how 

community fishponds have gotten started, therq are some instructive con

sistencies which correlate roughly with the re1ative success of such pro

jects. 'Success' is defined for purposes of this analysis as subsuming: 

continuation of project, amplification of project (e.g., expansion of 

pond, addition of another component such as pigs and/or gardens), and 

spread effect which, tn turn, subsumes replication in the same community 

and/or in other, usually neighboring communities. 

Factors or conditions which appear to fnvor such success are: 

1) The positive effect and response to DHIAAC promotion via radio, 

through the daily messages of Dona Duva, La Cholita del Tute, a quasi

campesina persona whose style and enthusiasm seem to strike a responsive 

chord in the transmission area. 

2) Hearing about a nearby pond, going to see it and, most importantly, 

purchasing some of the catch. 

3) An ongoing relationship with an active promoter of a governmental 

or private voluntary organization, e.g., Caritas, together with some pre

vious community activity. 

4) An extended-family settlement base. Private pond-building seems 

to be generated more by higher income 1eve1st the elusive quality of entre

preneurship, and frequently, contact with the DINAAC director. 
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Factors which appear to conspire against success are: 

1) Top-down, paternalistic promotional style. 

2) Larger community size. 

3) Very large pond size, machine-dug. 

of these, only the first is sufficient in itself to reduce chances of suc

cess; however, in unisrn they almost guarantee what can fairly be termed 

'failure.• 'Failure' is, 0~viously, the opposite of what has been defined 

above as 'success.' What is interesting is that co~munities do not seem, 

as a rule and for the present, to view technological problems as failures. 

Floods that wash out earthworks so that fish end up in the river, ponds 

that dry up or whose water level diminishes importantly in the dry season, 

small catches, or small-size fish, do not in themselves deter a committed 

community from continuing with the project. Perhaps because the technology 

of fishponds is relatively simple from the campesino p2rspective, such 

breakdowns are seen as temporary and reparable. 

Furthermore, no matter what the size of the project, fishponds~ 

fishponds are not seen as a primarily economic activity and, even in com

munities which are now paying for fishfeed and the fingerlings initially 

provided gratis, the investment is not usually a large one. The principal 

perception of the fishpond activity is, consistently, that its main value 

is nutritional; to a standard diet that is poor in quantity and quality, 

a fishpond project adds, less frequently than is desired, an appreciated 

component. In fact, the valuing and enjoyment of fish as a food is another 
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though not sufficient. factor in project success. While infrequently con .. 

sumed heretofore. c~mpesfnos like fish and, with one exception, feed it 

to their children from the age at which any solids are added to infant 

diet, with the bones carefully pulled out (•g_ pulga ~ pescado 11 J. Fish 

is stewed, with or without vegetables; made into soup; roasted; dried, 

smoked, and salted; and, when oil is available> fried. the preferred pre

paration particularly for tiny fish which t.re then consumed whole, with 

perhaps some extra mineral benefits. Surprisingly, smaller fish are 

seen as offering a certain advantage, since they can be more easily dis

tributed among family members. The feeling about fish was that any size 

was fine ("no importa; £Q.:T:.Q. venga 11
) and only one respondent found larger 

fish were more attractive from a sales standpoint. Thus the whole issue 

of acceptability Jf fish to the target population is a non-issue, a red 

herring, if you like. 
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COMMUNITY PARTICIP,\TION AND THE DIVISION OF LABOR 

Participation rates in fishpond projects, their formation, cons

truction, maintenance, and expansion, ranged from 0% to 1003 of the popu

lations in the communities visited. In the main, projects which had been 

more or less imposed and were managed principally by government institu

tions or their representatives had zero to low participation rates {e.g., 

Las Huacas del Quije, Hijo de Rios, Roble}. Projects which had arisen 

through a spontaneous community desire for a pond had the highest parti

cipation rates and tewer obvious organizational and collaborative pro

blems {e.g., Lagartero, La Mona, Paja Peluda). Somewhere in the middle 

range were projects which had received what was referred to at one point 

as 11 helicopter 11 promotion but which involved communities small and concen

trated enough so that it was possible for DINAAC to help them through 

what in some cases evolved into real social and technological stress 

{e.g., Chumico, Cucurucha). For se1f-starting communities, the accessi

bility factor did not seem to weight heavily; communities which were not 

self-starters gave evidence of suffering more from any lack of frequent 

contact with extensionists and the supply of inputs. Sheer geographical 

distance and difficulty of access seem to weigh more heavily than any 

other single factor, such as ethnicity or mode of formation, in the steadi

ness and success of projects, but problems with the latter factors were 

not helped by inaccessibility. 
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One element that might have been expected to be a problem was the 

availability of pond land in areas already identifiea as land-poor. 

Nevertheless, the ~cquisition of appropriate land was, in none of the 

sites seen, an issue. The necessary parcel was either community, private 

or national land which was donated for the fishpond project. This process 

may have been facilitated in some instances by community spirit and agree

ment on the desirability of pond. However, it is also 1ikely, as the 

majority of respondents indicated, that the land ~ias already some sort 

of natural water catchment of untillable slope and inappropriate for 

other agricultural purposes. Thus marginal or unusable land was reclaimed 

by the fishpond project, an undeniable benefit. Unfortunately, no data 

were gathered on any legal or quasi-legal transactions which might have 

been involved. Still, there is ample history in development annals on 

the fate of small-farmer projects which upgrade land and then are usurped 

or coopted by larger farmers, a history which sugges~s that the Project 

fo11ow the practice adopted for SDA fishpond activities which require of

ficial title transfer for lands so used. 

A number of questions were raised in the cab~e on the DAEC review 

of the fish production PIO concerning the co~munity organizational base 

for the project. In ~he sample of sites visited, no clear picture emerged 

of any single community group that might serve as a con~istent nucleus tor 

the establishment of demonstration and new fishpond sites. All of the 

communities visited already had had some sort of community organization 
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prior to the fishpond project. Such organizations included: health 

corrmitteess (Com;tes de Salud), parent-teacher groups (Padres de Familia), 

community development groups (Grupos Comunales), CARITAS agricultural 

groups (Grupo Arado), cooperating kins:1ip groups, and locally-selected, 

quasi,po11tica1 governing bodies (juntas locales). Fishpond committees 

were in some cases coterminous with one of these groups, depanding on 

the size and organization of the community, or draw part of their member

ship from such groups. All of the communities had had some ex~erience 

with some sort of community enterprise, including road improvement, small 

livestock and garden projects, 1atrinizat1~n campaigns, school and com

munity center construction and, for the asentarniento agglomerations, cat

tle-raising. It would seem that, while it may be important to project 

success for a community to have had some experience with group formation, 

no particular group type prevails nor is any one type more suitable by 

definition. Furthermore, while in the smallest settlements things go 

more smoothly if everyone, or almost everyone, participates in the work 

of the pond, communities seem to be able to manage with only partial par

ticipation, at least at the outset. This is especially true if the pro

ject is very small, if it is kinship-based, if it is selling fish at a 

higher price to non-members than it does to itself, and if the pond pro

ject is 11 fish only. 11 The maintenance and harvesting demands of a simple 

fish pond are not seen as excessive, at most 15 minutes to a half-hour 

per day, and thus non-membership is a slight economic plus. Neverthe1es~, 
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as projects become more complex and labor demands greater, smaller popula

tions evidence correspondingly greater need for more hands and fuller par

ticipation, primarily at peak periods of labor demand en or off-farm, and 

chafe more obviously when that is not forthcoming. It is at this point 

that com:nunity motivation and organization is crucial and where the skill 

of the promotor or extensionist is tested. 

The institutional and community division of labor required by fish

ponds and any additi~na1 components is presented, for purposes of succint

ness and clarity. in tabular form {see Table 5). It becomes clear that 

women have a major role in fishpond projects from the outset. In a number 

of communities women have, in fact, been the prime 1~overs in such projects 

and, at 1east in Latino areas, are active in project-related community 

meetings. This is less the case in indigenous areas where, although women 

increasingly participate in agricultural labor, they do not yet function 

actively in the community decision-making processes. 

Despite the pressures toward off-farm labor and the larger labor 

demands of more complex pond types, there are traditions of mutual labor 

1n Panamanin rural society which can and do ser~e as a base for fulfilling 

fishpond work requirements. Young top.cit.) found among the Guaymi that, 

although much of thw work in indigenous communities was performed by 

households acting as independent economic units, certain tasks are custo

marily accomplish through the cooperation of kinsmen residing in different 

households and communities, as well as by non-kin groups. Festive labor, 
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incurring little obligation by participating parties to repay labor invest

ed, usually involves persons not related to one another. A subcategory of 

such labor, general festive labor, comprises activities based on mutual 

recognition of needs of a particular geographical areas (e.g., clearing a 

trail of building a school and involves the formation of a leaderless work 

group composed of all members of the area regardless of kinship affiliation, 

each member providing his or her own food. "Private" festive labor, re

lated to activities which will benefit one individual, family, or kinship 

groups (e.g., house building) is organized by a leader or 'patron' who 

supplies food and drink to those who assist; there is no formal obligation 

to repay such labor. 

The second major labor form is exchange labor~ which customarily in

volves individuals with kinship ties, incurs a strong obligation to reci

procate, and is most common during land-clearing and harvest periods. The 

patron usually invites people of his kinship group to participate in ex

change labor activities, asking as many people as he can reasonably repay 

in kind without jeopardizing the economic security of his own household. 

He provides food and drink, the latter a particularly strong incentive to 

participa~ion. When the task is complete, the patron will then owe an 

equal period of labor, usually one day, to each participant other than 

members of his own and his wife's households. Mutual labor forms are also 

found, to varying degree, in many rural Latino communities and are customa

rily referred to as participating in a junta \not to be confused with the 

junta local) or as hacienda peon \doing day labor). 
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The predominant form adopt~d for fishpond construction would fa11 

under the rubric 'general festive labor. 1 The routine v1ork of fishpond 

maintenance, however, has no indigenous parallel and is organized by 

whatever group happens to make up the fishpond co~mittee or by its 

1eader(s). The recurring, regularized, communal labor obligations in

volved in fishpond maintenance thus corresponds to no identified 11 natura1 11 

model, which may exp1ain any difficulties encountered in establishing 

routines in non-kin-based communities which do not have ~ore or less con

tinuous fish harvesting as a persistent incentive. 

Unfortunately, there is a sort of continuous harvesting that does act 

as another kind of incentive, that is, theft, colloquially termed '.12.. mano 

negra. 1 About one-third of the communities reported poaching but, except 

for one group which had confronted the issue in open co~munity meeting, 

none had taken any strong measures to address the proble~. DINAAC repre

sentatives reported that some other communities had dealt with the dilerrma 

by arranging to have a community member sleep r.ear the pond. However, none 

of the corrmunities had found a way to deal with what, for some, was the 

biggest predator of all, Martin Pescador, a fish-loving and adept bird. 

No reliable estimates were available on the dimensions of loss from 

either invader. 

The Role of the Private Sector 

Individual entrepreneurs have been quick to take a try at fish-raising, 

the large majority on a small scale 'for private use and for distribution to 
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friends, neighbors. and workers. The smaller operations have been effect

ive 1n generating an important amount of rep1ication, not just by indivi

duals but by community groups as well, whom some private entrepreneurs 

have helped with their own acquired technical capacity or at least with 

the lessons of experience. 

Beyond this, there has been an exchange of technical expertise and 

support between some private-sector commercial fish production entitites 

and DINAAC which has redounded to the benefit of both, although there is 

some question as to who has benef1tted most. The ingenio tractor-for-

1abor arrangement constitutes another private sector contribution. Final

ly, until recent1y, poultry producers were giving away chicken litter 

llinaza to be used for fish feed to whomever would carry it away. 

At least one producer has begun charging for this hitherto waste product, 

bringing into question the DINAAC supposition that rice-processers, for 

whom rice hulls present a major disposal problem {the esti~ated removal 

costs for Panama's 40 rice mills is approximately $250,000 yearly), would 

be disposed to give it away to communities. It might be well for DINAAC 

to begin at once to formalize some contracts with major rice and poultry 

producers which would assure no cost to the institution.at the very least 

and perhaps even some cut-rate reimbursement for the favor of the haulage. 



Page 23 

TH~ ISSUE OF EXTENSION 

It also becomes clear in Table 5 that although outside institutions, 

especially DINAAC, have major and continuing responsibiliti~s to fishpond 

projects as they are now constituted, responsibilities which increase as 

projects become more complex and entail ever-greater financial outputs, 

community contributions are substantial. However, the community input is 

primarily labor, and the weight of the financial burden continues to be 

borne by DINAAC, which also bears the load of timeliness and complexity 

of inputs, despite limited manpower, vehicles, and constraints on access. 

As will have been observed elsewhere in this document, both DINAAC 

and MIDA suffer from serious limitations on their outreach capacity. The 

recent decentralization of DINAAC into regional MIDA offices is theoreti

cally defensible, because it responds to current thinking about best rural 

development approaches, and pragmatically defensible because it should 

reduce the overload on DINAAC. This may be so, but the present picture is 

that both entities suffer from lack of vehicles, manpower, equipment, and 

adequate extension training. DINAACv as a semi-autonomous instituion, had 

a certain e1an and mystique under the aegis of a dynamic, technically com

petent, and committed director which has been crucial in generating the 

fervor for fishponds. Unless appropriate cross-training occurs in both 

pisciculture and extension/community development, the momentum so quickly 

achieved could be ground down to a halt by the MIDA apparatus and variable 

comnitment. 
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MIDA research and extension serv1c:e has not, in recent years, been 

reach1ng most private producers, nor has it been very effective w1th its 

principal charge since the early 1970 1s, the 200 asentamientos which rely 

on it for help with titling, credit, technical assistance and other ser

vices. The loss of direct control by DINAAC also exacerbates what v1as 

already a problem when it was an independent entity, that is, supervision: 

the orderly and consistent vigilance which impedes the growth of bad exM 

tension practices. Clients are a\'tare of such practices and perceive them 

clearly as breakdowns in the delivery and supervisory systems. Inputs for 

special programs -- seeds, fertilizers, insecticides -- Jo not arrive on 

time; reseeding of ponds is slow, though improving; in some areas~ commu

nities are not advised about harvesting so that a11 interested members may 

be present; pig feed arrives late, or arrives frequently enough but the 

MIOA extension agent ignores the fishponds; nets are loaned and not return

ed and are insufficient in number in any event, so harvest may be delayed; 

sma1 i livestock projects are prefaced by insufficient campesino/a training 

and followed by failure and financial loss; the full implications of a given 

project, especially credit and money management aspects, are poorly explain

ed to and understood by campesino groups, resulting in loss, disappointment 

and, in one case identified, outright fraud. 

In all fairness, both entities are without an adequate number of safe 

and appropriate vehicles to carryout their various duties. The problem is 

exacerbated by lack of scheduling and rationalized 11circuit-riding 11 which 

would partially alleviate the insufficiency of numbers and conserve time 
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and fuel. The constant flow of visitors and consultants through ornAAC, 

sometimes unscheduled and unbidden, further drains limited capacity. 

Because there is a large volume of requests for fishponds -- DINAAC in

dicates alnost 50 to 100 outstanding -- promotion activities by extension

ists can be limited for the near future and may be largely covered by 

radio and natural multiplier effect. Co~munities seem to be able to get 

themselves started and maintain a pond that does not have major technolo

gical flaws. Nevertheless, as projects add conponents, become more com

plex, and move toward the stated goals of full integration and self-suf

ficiency, thl need for extensionists who are committed to such projects, 

are technologically multi-skilled and who are trained to comµetence in the 

various Qspects of community development, will be acute, Com~unity gardens, 

because they have not been eminently successful in the project area in the 

past, may be the most difficult to accomplish; there is still a residual un

willingness among older farmers to dedicate any arable land to crops that 

are not "real" food, i.e., grains and tubers, and one might anticipate re

sistance to any efforts at turning major plots into grass-land to support 

iarge stocks of hervivorous fish unless the land concerned were unsuitable 

for any alternative use. At least in the indigenous area, there is evi

dence of some question about what a vegetable ~; plantain, yucca, and 

otoe, for instance, were sornetiw.es identified as vegetables. An extension

ist may have to begin at a very basic level or plan to add the most cultu

rally acceptable and v~tamin-rich garder produce to a base of traditional 

plantings, rathet than attempt to diversify cropping at one fell swvop. 
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COMMIJNITY DEVELOPMENT 

There are three major community development issues, which are, of 

course. the other side of the extension coin: leader selection; under

standings of the implications, positive and negative, of the cooperative 

mode of organizr~tion; and institutional weaning. 

Leader Selection 

At present, there are no standardized criteria or any estab1jshed 

modus operandi in DINAAC for leader selection; the methods now used are 

idiosyncratic, persona1istic, ad hoc, and, markedly i~ :ndigenous sites, 

culturally inappropriate. In one community meeting, where almost 60 people 

from three communities appeared on a Friday morning to fo11ow up on their 

request for fishponds, an attempt was made at organizing a single directive 

for three quite separated communities; the attempt failed. The voting and 

nomination process for a representative from each community which fol lowed, 

was carried out literally on co~mand; a simultaneous secret ballot produc

ed only a single mention of one name elicited on the floor in theoretical

ly open forum, suggesting that at least some leaders named do not reflect 

true community preferences. Young (_QE.cit.) analyzes at length the Guaymi 

group ~eeting (congreso) and decisio:.-~3king process, the principal charac

teristics of which are lack of direct assessment of opinion through open 

voting, no vocal disagreement and avoidance of overt verbal contrintations 

in large meetings, and the passage of some time between such forums, during 

which gentle lobbying by proponents of issues occurs and leaders attempt to 

identify the majority position. Even in Latino culture, open rejection of 
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a cand1date or overt statements often produce cultural discomfiture. 

Furthermore, in Guaymi areas, a careful balance must be mair.tained among 

the three power groups -- traditiondl chiefs (caciaues), elected represent

atives (representantes), and kinship groups. Thus, extensionists must be 

educated not only to the sheer existence of the cu 1·tura1 factors i nvo1 ved, 

but to practical techniques for dealing with these in a way that is more 

likely to produce a durable comnunity apparatus. 

~ooperative Organization 

Po 11 nae and Ruiz-Stout JJ studying marine fishermen in Panama., found a 

great deal of variability in knowledge concerning the role and \.vta1 meaning 

of the cooperative, variability which led to problems in instituting and 

maintaining this form of organization due to differing expectations among 

participants. 

As indicated above, a good number of corrrour.ities can manage the 

construction and maintenance of a simple fishpond in a cooperative way. 

Yet, for now, a11 of the projects seen which have added another componert 

to basic fish polyculture have either: 

1) had a continuing managerial presence that was not rea11y an 

integral part of the community (e.g., Buenos Aires/Ciclo Basico staff and 

students; Las Huacas del Quije/RENARE and MIDA staff; and, to some extent, 

Chumico) 

2) was part of an institution \e.g., La Normal, Instituto Jesus 

Nazareno) 

1J R.~. Po1lnac and R. Ruiz-Stout. 11 Perceptions of Fishermen's co
operatives by sma11•scale fishermen in the Republic of Panama 11 ANTHROPOLOGY 
WORKING PAPER No.7, Sociology-Anthropology Department Univer~ity of Rh d 
Island. 1976. , o e 



3) was privately ovmed (e.g., Canto del Llano, Co1oncito) 

or 

4) had had problems (e.g., Roble Chumico, Cucurucha). 
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There is testimony that communities, with patient and persistent 

understanding, can be helped through the rrocess of moving to more complex 

levels of integration and necessarily more elaborate cooperative forms 

(e.g., Cucurucha). DINAAC has recently tried two different ~ode1s, not 

mutually exclusive, for addressing this issue: the first was the hiring 

of an indigenous technician to provide assistance and supervision in the 

Guaymi area. The experiment failed in such a way that it is difficult to 

determine whether the crux was the sa 1 ary /envy issue~ persona 1 i ty factor.s, 

or the idea itself. Because the second factor was so obviously at play, 

exacerbating the weight of the first, and because the idea seems on its 

face to be sound, DINAAC should try it again. Experience with the pilot 

Plan Guaymi has shown that unsalaried trained promoters do engage on their 

own, without outside assistance, in such activities as 1atrire-bui1ding 

and adult literacy. Because they must continue to support their own domes

tic units, they can only work part-time so that,, although the promoter con

cept is feasible, it is limited, and some sort of monetary reward :!'.Juld be 

needed for a fuller commitment of time. Given the limits inherent in exten

sion capability, two type of local-level workers may be 

needed: one a volunteer at a leadership level, with enough technical train

ing to permit intelligent promotion and basic maintenance; another for more 

skilled assistance, e.g., horti:ulture, tilapia-sexing, and sma11-animal 

production (e.g., disease surveillance and inJections). 
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The second experimental rio~Jl was giving a co~~unity {San Bartolo) a 

course in cooperativ1sm at the onset of the project. Since this community 

has just begun pond excavation, any judgment would be premature. In any 

case, the acid test appears to be an increase in project complexity. 

Cooperative motivation and training would therefore best be phased, with 

increments as appropriate which would deal with possible structures for 

economic and legal strengthening of groups, the potential and management 

of credit, decision-making processes, and so forth. A most important com

ponent of such training would be basic education ir. financial management, 

beginning with the simplest for~ula for feed: fish, sale price, profit, 

breaking even, and loss. Through a process of trial and error, a number 

of communities are learning at what price they can and must sell their 

fish. However, in none of the communities which had fish ponds/plus pigs 

were the members interviewed knowledgeable about the dimensions of the in

vestment and profits that might be expected. Such data were in the hands 

essentially outside managers such as the extensior. ~gent, the ciclo basico 

director, or the cacigue. lhe member stance with regard to profit or loss 

was, "We'll find out when all the pigs are sold. 11 Certainly, the element 

of uncertainty is inherent in any business venture and experiential learning 

is a v~lid tool, but education co cooperativism should include some concepts 

of what reasonable, course-grained economic expectations might be. In the 

most fully integrated projects visited, both fish and garden produce were 

distributed gratis to the co11111unity, usually in return for labor; if such 
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projects were to shift to some cash payment for these items, the needed ca1-

cu1ations would be even more complex and would require still greater educa

tional activ1ty. Even in the simplest projects, fish only, com~unitie~ 

should understand the appropriate sale price for their excess production, 

i.e., a level within the reach of the consumer population which covers 

feed and fingerling costs and which is not so high as to depress consumption 

in search of financial gain. 

Institutional Weaning 

DINAAC is well aware of the dependency problem. At the same time, the 

achievement of a rapid spread and demonstration effect almost demanded a 

quasi-dictatorial and paternalistic first stage. DINAAC has already, as 

noted, decentralized itself into the MIDA regional offices, although this 

means only that dependency on outside agents for inputs, technical assist

ance, and marketing is transferred, not eliminated The dependency cycle is 

hard to break for two reasons: 1) there is a well-documented heritage in 

Panama, as in the rest of Latin America, of patron-client relationships, 

reinforced by the impermeability of social and economic structures to sub

stantive change and lack of control by campesinos of the factors of product

ion. Campesinos cannot yet breed their own piglets or fingerlings; do not 

own trucks to receive inputs or market production, and are further constrain

ed by poor or non-existent access roads; and cannot otherwise get credit. 

These are the facts of rural economic life. For the foreseeable future, 

transport and credit will be out of the carnpesino's reach unless DINAAC/MIDA 
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~nd the MSP provide it; it would probably be well f~r AID to accept this 

reality and help DINAAC/MIDA to address it effectively and to devise ways 

for campesinos to absorb in some tok·en v1ay the related costs as projects 

mature, in order to grddually equalize the donor/recipient ratio. As for 

credit, to date DINAAC reports extremely low default rates in its informal 

credit system; as long as this continues, ~IDA is disposed to continue to 

back the revolving fund, and the MSP pig project goes on, there may be no 

better way of providing small, soft loans to get projects started. If de

fault rates were to rise, that would be another story. Lovshin l/ has sug

gested that a slight management charge be added to any loans and, indeed, 

the rural development experience has been that, in some contexts, low

interest loans are counterproductive. DINAAC could experiment with a tiny 

handling charge on loans to communities with longer project experience. 

There are other micro-strategies which DINAAC could try out and, in 

fact, is already contemplating, such as some tariff per dressed-pound for 

pig transport, or a small increment per bag of fingerlings, similarly for 

transport. DINAAC should seek a more favorabie price for commercial fish

feed from the producer to permit itself some profit margin without raising 

the price of feed to campesinos. 

1/ L. Lovshin. FISH CULTURE DEVELOPMENT PROJECT FOR PANAMA. USAID/PANAMA 
and Auburn University. January 30, 1980. 
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SPREAD EFFECT AND BENEFIT INCIDErlCE 

In sheer numerical terms, there is, as observed at the out$et, little 

question about the spread of fishponds, from zero in 1976, to 73 at end 

August 1978 ll to 192 by September 1979. puring 1979 the number of bene-

ficiaries was.estimated at 7,562 persons who consumed 132,564 pounds of fish, 

or 17.5 pounds per capita, an average of one and one-half pound per month. 

While an unknown proportion o~ this spread derives from DINAAC promo-

tion, there is unassailable evidence of spontaneous multiplier effect. In 

its earliest phases, fishpond project activity responds to the three as

pects Pollnac (.Q.E..cit.) cites a5 highly correlated with adoption of innova

tion; perceived complexity (fish culture is not now seen as complex); per

ceived trial-ability (the costs of obtaining a fishpond and its relative 

availability are not now seen as prohibitive, an argument for the DINAAC 

strategy of front-end leading); and perceived observability (a quantitative 

appraisal of the advantages of fishponds are possible with only casual ob

servation). These factors explain the high rate of spontaneous requests 

for ponds (outstanding because of current limitations on DINAAC 1 s capacity 

for response), and the occurrence in some areas of a natural satellite ef

fect, of w~ich the San Francisco, Santa Fe, and Canazas sites provide ample 

testimony, if different in their manifestations. The first group -

Lagartero, La Mona, La Perdiz, and San Juan, plus a number of private 

ponds -- though variously motivated, have provided one another with a 

reinforcing effect and have generat1~d purchases and interest in nearby 

ii RoO. Smitherman. EVALUATION OF THE PANAMA AQUACULTURE PROGRAM. Auburn 
Alabama: International Center for Aquaculture, Auburn University. September 
2, 1978. 
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corunun1t1es (e.g., El Gato, Gatu, San Francisco, Caravali). The second 

group began w1th purchase at Las Quebradas and expanded to several ponds 

per community at Paja Peluda, Los Corotues, and La Montanue1a, which have 

davised their own, if imperfectly systematized, rotation of harvests to 

permit purchase from one another at d·ifferent times, thus increasing fre

quency and regularity of fish consumption. The final case spun off frol'il 

the combined demonstration effect of the Canazas ~clo basico pond and 

some small private-pond construction and elicited a joint request for ponds 

from three neighboring communities, Palo Verae, Las Huacas, and Agua Amari

l1a. Both 11 natural 11 ar.d planned demonstration projects, then, can produce 

a multiplier effect; among the latter, the s8aller-scale projects v1hich en

tail come community participation appear to evoke more attempts at rep1ice

tion. 

~ecause DINAAC has just begun to maintain records on harvests and commu

nity populations, it is impossible to calculate the probable consumption im

pact in any given nucleus; until such data are compiled on a regular basis, 

the global production and beneficiary population figures must suffice. And, 

since no economic data are accumulated Dy most communities, 1t is not possi

ble to calculate the economic impa:t of projects in terms of either per ca

pita cash income or imputed value 0f fish consumed, or to do even the most 

basic cost analysis. This makes it difficult to make anything more than an 

intuitive judgment about impact at the community level or to make decisions 

about which technological mixes are most effective economically and nutri-
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t1onall,y .!!l practice. DINAAC has be~n able to refine its techno1og1cal 

data base and calculations such as pound-of-f1sh produced: feed mix, but 

this has not been costed out by individual project so that relative suc

cess can be appraised. 

There are other practical, technC>logical, economic issues that DINAAC 

also must confront. To produce one pound of fish, 1.3 to 1.5 pounds of 

cormiercial tishfeed at $.14 per pound (plus any cost of t·ingerlings) are 

needed, a ratio which can be improved to 1.1 w1th the addition of carp and 

grass. For some ~c~munities, this cost has apparently been prohibitive; 

their purchases of feed cc~ur in small, erratic amounts, which is logisti

cally messy and results in low harvest yields. 

The impact of pig projects is somewhat easier to assess, because records 

are maintained by 11 outside 11 managers in a more formal fashion than that 

characterizing fish production. Tne community of Chumico, as one example, 

had realized a net of B/416 from its first sale of pigs, which it used to 

buy more pi gs. Si nee the cornrnuni ty had begun breed·i ng it~ own pi g1 ets, it 

is reasonable to expect that the next production cyc1e would increase this 

net and permit some distribution of profits to project members tN = 14 

househoids or, based on current net of B/416, close to B/30.00 per house

hold in an area where the average family income does not normally exceed 

B/130900 per annum). This col11llunity was also giving fish and garden pro

ducts tu members in return for project labor, another benefit but an un

quantified one. 
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Evaluation of impact presents the project with a dilemma. In order 

to do any valid measurement. DlNAAC/MIDA must keep or get caretu1 records 

of amounts and costs of inputs per community, income from sales, yields, 

etc. With continuous harvesting, a primary technological goal, this will 

be harder to do and, indeed, even with quarterly harvesting it is hard 

enough. And, the very informal and community-participatory style which 

now characterizes numerous projects and represents one of the program's 

strengths, militates against more rigorous record-keeping. DINAAC will 

have to find a way of refining such activity without undue rigidity and 

without encouraging local-level petty dictatorship, perhaps as part of 

any pro~oter/1eader/paraprofessiona1 training. The ·intricacies of impact 

assessment wi11 grow as individua1 ~rojects accrue to themselves new, di

rectly or indirectly related subprojects; about one-third of the communi

ties visited, primarily those who had been self-starters, were beginning 

other projects -- more pond construction, pig projects, gardens, bee-raising, 

dam-building, and chicken and duck projects. An argument can be made either 

for a very simple evaluation indicators or some 1ry elaborate ones; given 

the dimensions of the project, the former seems best suited. A combination 

of simple consumption ind1cators and some cast studies of development path 

analysis and community participation in different project types selected 

according to criteria of accessibility. ethnicity, and age and origin of 

project might be sufficient. 

The issue of nutritiona1 impact is addressed elsewhere in this docu

ment: McGuire (£~.cit.) concludes, examining alternative forms of measure

ment, that the bes single indicator is consumption of protein (fish plus 

meat) and vegetables. Such analysis should be disaggregated to assess 
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differential effects on mothers and children in key age cohorts. This re

search and McGuire's show that all family members, including children under 

age 1, eat fish, but this should be measured. Even considering that the 

project starts with a base of close to zero consumption of these items, 

at present the system of harvesting every three months, together with small 

pond size and some low yields, puts a ceiling on the consumption potential. 

DINAAC is well aware of this limitation, as are affected communities, who 

devise their own methods for raising consumption, e.g., poaching on own or 

other's pond, fishing more frequently than recommended, building more ponds, 

rotating harvests among neighboring communities, and eating the non-fertile 

tilapia hybrid fry. The resolution of this problem is largely a technical 

one and is discussed in the Technical Analysis. Because there is already 

awareness at the community level of this boundary and because taste and 

interest have both been aroused, a lack of resolution at the technical 

level could in itself constrain the endurance of the project. 
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SUMMARY OF ISSUt.S AND FINDINGS •••••. STRATEGIES AND RECOMMENDATIONS 

The following summary of issues and findings, 1tJith' accompanying sug

gestions for strategies and some general recommendations, includes some 

concepts DINAAC has already addressed itself to and which are already 

included in current plans. Others ar1~ items already discussed, by this 

author among others, with DINAAC staff and which have their concurrence. 

The final group emerged 1n the writing of this report. 

SUMMARY OF ISSUES AND FINDINGS ••••• STRATEGIES AND RECOt~MENDATIONS 

Dependency 

Recognized as a problem by DINAAC, which has decentralized. However, 

dependency only transferred, partly, to MIDA. At the sarr.e time, only 

these entities and the MSP can offer transp~rt of inputs, marketing, easy 

credit, and technical assistance. 

- While there can and should be no return from decentralization, 

DINAAC should not be allowed to lose technical control of the 

program. Project support should reduce risk of that occurring. 

- AID must accept fact that, at least until projects mature and 

community clusters can raise their own·tingerlings and piglets, 

dependP.ncy will be a rural fact of life, diminishing if certain 

strategies are adopted to accomplish this. As campesinos can 

earn enough to pay for part of these services, dependency should 

become less of an issue. 
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- Among possible strategies are the following technological and 

economic solutions: 

0 Reduced reliance on manufactured feed, using wastes (e.g., 

i'ice hulls), manures, foliage, and grasses. 

° Continuous harvesting, acceptance of lower yield~ in ex

change for greater frequency, less dependency on DINAAC for 

help with large harvests. 
0 Provision to each community of own small net, cost of which 

can be amortized with payment for fingerlings. Promotion of 

net-making artesan industry in Guaym'f area 1,i1here ski 11 a 1 ready 

exists, to reduce costs. 

u Assuming success with first seeding, payment for subsequent 

batches of fingerlings. 

0 Small tariff per dressed-pound-sold for transportation provid

ed by DINAAC/MIOA/MSP, increasing graduaily as communities be

gin production own piglets. 

0 Establishing hatcheries in sites strategic for communities. 

Will involve training for selected com11unity workers. 

0 Teach management of ponds stocked with male and female 

tilapia. 

Expansion 

Concern about DINAAC capacity for and implications of too rapid, 

haphazard expansion. Issues of quantity vs. quality, expansion vs. 

consolidation. 



Page 39 

- Expansion should subsume both consolidation and gradual exten

sion to other areas, and should be phased to accord with available 

manpower and logistical support. A plausible schema might be: 

0 A consolidation and 11 polishing 11 in area of earliest and great

est activity, Veraguas, \'thich now has 85% of' a11 proJects, build

ing demonstration sites in incremental fashion in communities 

which have displayed spontaneous initiative in pond construction 

and subsequent search for add-on proje ·ts. 

0 Limit expansion to areas roughly equidistant from Santiago/ 

Divisa, beginning with recapturing and linking up of projects 

in Cocle, which has 77% of current projects outside Veraguas, 

perhaps tying sequence to labor-intensive road construction 

under AID loan. Concentrate on districts witn highest indices 

of poverty and malnutrition. 

0 Leave promotion in indigenous areas of Veraguas and expansion 

into Chiriqui to Guaymi promoters, taking advantage of funds 

available for training and fishpond development contemplated 

in AID Guaymi Area Development Project, with DINAAC providing 

technology and technical assistance on demand. First thrust 

should be into eastern districts of Chiriqui which have highest 

indices of poverty and malnutrition in Panama. 

0 Next step would be Herrera, perhaps beginning with modest 

demonstration project. Los Santos would be left for last, de

pending on capacity. 
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0 With regard to outstanding requests for ponds, these should be 

given priority; within that group, priority should be granted to 

projects which respond to the sequence outlined above. 

Two concepts about outreach have been articulated by DINAAC direction and 

staff: 1) growth pole strategy, beginning with distant site and \aJOr-king 

back to center; 2) working incrementally oJt from center. 

- Experience with distant sites suggests that growth pole strategy 

is high-investment, high-ris·k. · An incremental strategy out\'1ard from 

the center appears more realistic and better suited to institutional 

capacity. 

Criteria for site selection in ge~eral and for demonstration sites 

in particular. 

- Should be developed as part of Project Paper. 

- Suggested primary criteria: 

u Use communities which, as mentioned above, have displayed 

initiative and persistence, 

0 Are strategically located geographicqlly in relation to other 

communities and which may have already generated a multiplier 

effect, 

0 And are reasonably accessible to that they will not suffer 

from problems of logistics. 

- Decision as to basic strategy should be made centrally, not at 

the regional level. 
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Commitment of individual MIDA regional offices to the fishpond program and 

the 0uality of available personnel vary. 

- Before directing its energies toward any given area, DINAAC 

should determine MIDA regional level of commitment and capacity, 

as well as openness to learning new technology and new dissemina

tion techniques. Criterion becomes tne same as for co~munity 

selection -- spontaneous and shared expressed interest. 

Continued limitations on numbers of qualified extensionists available 

to the program and continued problems of accessibility to distant sites. 

- Train two levels of local-level personnel: 

0 Volunteer leaders: enough technical training to permit intel

ligent promotion and basic maintenance. 

u Village paraprofessionals with additional training in horti

culture, tilapia-sexing, and small animal production (e.g., 

disease surveillance and injections). Some salary plus a commu

nity extra benef1t, c..g., hatchery capacity, would heal off pro

blems of envy and conflict with onw-household economic demands. 

Community participation is not a major issue in sma'll pond projects. It 

becomes crucial as projects expand in size and complexity and does not 

respond to exhortation. 

- DINAAC training of any extens·lonists should focus explicitly on 

the corrmunity development and participation needs and problems 
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entailed in the addition of each component on road to full inte

gration. Such an approach suggests a modular, problem-oriented 

training sty1e. 

The limited amount of available land, the lack of faith in the quality 

of that land, limited success 1n growing vegetables in the past, indi

genous concepts of what constitutes 11 real 11 food and what a vegetable is, 

imply the need for special help in this area, especially since a number 

of groups are now undertaking horttculture. Experier~e to date indicates 

that the best garden projects are highly managed by outsiders; the commu

nity contributes labor and does not see~ to replicate its learning from 

that labor on its own land. More accessible projects depending on inputs 

and technical assistance from various institutions report mixed experiences 

and success. 

- Vegetable projects should not be attempted unless 1) there is 

resident expertise available (in distant sites) or 2) there is easy 

arid frequent access to technical assistance which is in turn depend

able. An increase in number of vehicles and scheduling of their 

use should help. In the case of distant sites, .community member_; working 

in garden projects shou1 c! be tau£iht as they 1 abor so that they can 

ultimately manage the community plot with relative independence or, 

where feasible, start their own. 
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Extension 

Logistical limitations. primarily vehicles, tractor. 

.. Project vehicle plan should be reviewed to respond to any 

revision in oace and scope of E~xpans1on and needs for flex1b11ity 

of access. Decision on deployment should oe made centrally. 

- Wnile private sector/commun·i ty contribution aspect of current 

arrangements for tractor use in Veraguas has undeniable attractions, 

possibility of tractor purchase under project should at least be ex

plored. It should be remembered that for most Veraguas families, 

ingenio \'JOrk is the only source of cash, and any diminution c+-

those earnings is important. 

- Consider one small ous for transporting trainees, co:rmunity 

members for training and visits to different demonstration sites. 

Availability of extensionists, especially those with special training. 

S·ince first graduates of University intensive pisciculture 

tr~ining (carreras tecnicas agrcpecuarias) wil 1 not graduate until 

approximately A~gust 1981, special tr tining for MIDA extensionists 

in piscicui~ure and comounity development should be offered as soon 

as possible. 

Sinca the number of students now in the University course who 

wi11 accrue to DINAAC is uncefined, the project should contemplate 

use of some technica1 assistance money to provide salary supple

ments for the tirst graduate year, so that more students will be 

attracted ~o DINAAC rather than be so quickly lost to the private 

sector. 
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MIDA's c~ncentration during the decade on asentamientos, with less impact 

than was hoped for, indicates flaws in extension techniques. This re

search suggests a major lack of training in field outreach techniques 

and self-management, made worse by work overloads and vehicle shortages. 

Skills in leadership selection, understanding of community dynamics, and 

cooperative formation appear weak to variable. 

If the limitations of MIDA extension services and training have 

not been examined to see where the training contemplated under the 

Project should focus, they should oe. This study concludes that, 

in addition to training in the new technologies involved, extension

ists should get training in group dynamics, leadership selection 

processes, credit and economic aspects of project components, cooper

ative formation, rural culture and econo~ics, development of campes~DS!_ 

promoters and paraprofessionals, together with field practicum se5-

sions oriented toward real problem-solving, as well as techniques "'-= 

elaborating work schedules. 

~urricu1um for University pisciculture students should be modified 

so that "extension methods," now s.cheduled for the last semester 

(beginning May 1981), be taught in the 4th semester (beginning 

September ~980), so as to precede the 2-month supervised pra~ticum. 

The last semester ~hould include a follow-up, problem.oriented work

shop in the last semester. 

- Assignments of extensionists should permit at least a 2-week 

period before beginning program activity, with no other demands 



Page 45 

than getting to know communities in his/her area, with another 2 

week for possible census and needs and achievements assessment. 

Accessibility and the best technological mix. 

- The project should contemplate exploration of which technolo

gical mixes (levels of integration) correlate best with remote 

sites as opposed to sites of relatively easy access. 

~e1ativf! lack of success in Guaymi area (as defined by lack of active 

co~r.unity participation and management, and the impact of this on 

:ec~nology). 

Use of Guaymi Development Project pro~oters to determine com

munity needs in the area and promote fishponds etc. as appropriate, 

with DitlAAC acting only as technical facilitator. 

Semincrs ~or all extensionists responsible for providing technical 

assistance in the Guaymi area, in the basic components of Guaymi 

culture, social oryanization, economic 11fe, and specia1 ~eeds, 

given by anthropologists/sociologists, technicians who have worked 

successfully with the Guaymi, and by the Guaymi themselves. 

~ack of audiovisual materials. 

- Given that fishponds are their own best advertisement, consider 

videotape rather than film for educating extensionists and communi

ties, promoting program. 

Simple forms for extensionists to use for prescribing feeding 

regimes, schedules for purchase and harvests, sexing, etc. 
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Community Development and Participation. 

Projects arising from spontaneous community desire for a pond and organi

zation to construct one show highest continuation rates and fewest orga

nizational and collaborative problems. 

DINAAC and MIDA should concentrate on spontctneous requests for 

ponds, beginning with requests now pending, particularly in the 

consolidation area and in any areas slated for expansion, e.g., 

Cocle. (See Expansion). 

Demonstration and multiplier effects work if project not too big, elabo

rate, or obviously needing ) lot of outside technical expertise and/or 

inoney to run. 

Keep scale of demonstration projects as small as technologically 

feasible. 

Build on existing community success in consolidation area. 

Involve community which is site sponsor in operation (not just 

manual labor) of project. 

No single organizational type provides a better basis for fishpond pro

jects than any other type, although having had ~ome other community pro

jec" 'Xperience v1ith even modest success helps. 

- D INAAC shou1 d give preft;,'ence to communities with some hi story 

of joint action if they have spontaneously sought help with a pond. 

However, a group which has newly formed for such a purpose and is 

persistent in its intent should be not rejected, if the situation 

is such (e.g., fair accessibility) that.support could be easily 

gotten. 
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Projects which were more or less "dropped" on communities via a paterna .. 

1istic promotional s~yle, especially in large, dispersed communities, may 

be more visually impressive and more productiv~ (though not invariably), 

but they appear to be vulfierable to failure if technical support diminishes 

or changes, and more likely to evoke community strains. The fooct-for

labor ~odel is not necessarily bad; it is just, in this case, insufficient. 

- The high-technology, imposed, sho'r'Jpt:ce model should be set aside 

for now. DINAAC should experiment with i;.cremental models which 

educate communities to processes and to t~eir potential to handle 

them. Campesinos themselves recommend that they be taught the 

technology, through on-and off-site training. Food-for-labor does 

not have to be discarded. 

Low knowledge levels vis-a-vis more complex co~ponents of integrated pro

jects such as penned pig-raising and horticultJre. 

- Special training programs for community-selected campesinos in 

key aspects of these technologies. 

Ignorance of economic implications {costs and benefits in cash and kind) 

of project involvement, and proper pricing of products. 

Inclusion of techniques for simple economic planning in extension 

training, for use with campesinos as a group, not just with leaders. 

Lack of understanding of cooperative forms and meanings, especially at 

increased levels of project complexity. 
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- Gradual education to 1mplications,meaning , and value of coopera~ 

tive form from beginning of project, increasing in detail as pro

jects gains complexity. Should include assistanc~ with acquisition 

of pre-cooperative status and ~spneria jurid·ica. 

- Repeat pre-cooperative course for a limitea number of other com

munities and informally evaluate comparative success against other 

projects started at same time to see if worthwhile. It ~ay be that 

refresher training will be needed, particularly in area· of economics. 

Mixed success with leader slection, problems with paid local-level exten-

sionist. 

- DINAAC should establish criteria for leader selection, include 

training in processes of corr.munity selection of leaders, including 

possible use of secret balloting. 

- Local-level promoters and paraprofessio~als should be chosen in 

conjunction with the com~unity and not simply appointed. 

While there were no identified problems about getting and keeping land 

provided for corr,munity ponds, without some legalization problems could 

arise. 

- DINAAC s~1ould adopt use of a simple transfer document similar 

to that used for AID SDA fishpond projects. 

In Guaymi areas, landholding and kinship patterns should inform 

structure of community participation. If land for pond is owned 
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{de Jure or d~ facto) by kinship group, project participation may 

not extend beyond that; where land is communal and agreemenc is 

across kinship groups, a larger beneficiary grouping may be realized. 

Conflict of project needs with peak agricultural demands on-and off

farm. 

Rationalize schedule for heavist project-related workloads (drain

ing, salvaging fertile silt, clearing gardensD tuilding dams and 

pigpens) for slack agricultural periods. WomE:n can handle everything 

else, and do. 

- For this reason, program should encourage inclusion of at least 

one woman on project directivas. 

Current radio approach works at community level. 

- Program should be continued, perhaps expanding with some case 

studies and interv·;e\vS \.,rhich should be realistic as v1el1 as hortatory 

and laudatory; interviews vJith campesinos from communities which 

have had probleu.s and solved them would be particular1y persuasive. 

Theft from ponds and gardens. 

- ~Jhile communities wili have to be helped to evolve systems t-or 

dealing with this, siting of ponds close to residential nuclei 

should be adopted where feasible. 

- Demonstration sites may have to include money for fencing. 
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Technology 

Low yields, inadequate feeding, infrequent harvests, low consumption. 

- Request special p~ice for feed from producer, now selling to 

DINAAC at regular corrmercial price, request based on technical 

assistance provided to company by DINAAC in development of feed. 

- Add pigs, chickens, ducks, grass as possible, recognizing dilem

ma of higher yields at higher cost from pellets. 

Experiment with different continuous harvest designs: large 

ponds with po1yculture, male and female tilapia, double-pond systems, 

local breeding capacity, various levels of integration, and numerous 

smaller ponds in same area with rotating harvest pattern. 

- Educate com. unities to importance of proper feeding and fishing 

techniques. 

Evaluation 

Lack of institutional knowledge of project history and effects. 

Systemaiize DINAAC records on projects and include data on: 

number of households and individuals benefitted, origins of project 

(spontaneous/promoted), criteria for community selection, key con

tacts/leaders/potential trainees, economic data (costs, harvest 

sizes, consumption, sales, proportion of consumption to sales, 

inputs, net income). Suggest use of modified Subproject Submission 

format used in Guaymi Area Deve1opment Project Paper. Record-keep

ing should be standardized across regions. 
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Difficulty of measuring nutritional impact. 

~ Restrict nutritional study to 1ess costly dimensions and to 

measurement of consumption only, or maintain at same budgetary 

level but include aspects of corrmunity participation, spread 

effect, and benefit incidence (spin-off projects, replication). 

Nut.·itional assessment should provide disaggregation by key age 

cohorts. Sample should include different project types and com

munities selected according to criteria of accessibility, ethni

city, and age and origin of project. 
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Introduction 

The contractor \\'as rcques tcd to re vi;;·,., thr.. :n.:rnascd fish pond project 

of USJ\ID and the National Directorate of Aquaculture (DIN.~AC) in Panama. 

In Panama, from 26 November 1979 to 15 D2iiicc:aber 1979, she re vi m·12d pro-

jcct documents and other relevant materials, ~~t with representatives 

of pertinent organizations (Appendix IV), vis i -ced a nur.:ber of fishpond 

projects in Veraguas Pro vi nee (/i.ppendi x V) 2nd 1 n tervi cv12d part·i d p:i.nts 

and potential participants in corr.munity fis:i;icr:d projects. The follo·,;ing 

r~port summarizes: (d) f-indings from interviev:s in the field and (h) 

options for evaluating the nutrition~l iGpact of the program-includin9 

a detailed scope of work for the t.:Valuat"icn. 

The report indicates that: 

( ~ \ 
.... J The managed fi shporad progr<ti~l can have 2:1 i ~iipact 01~ popul at·; OilS v1hi ch 

are remote and subsist mostly on rice and tubers if and only if 

adequate amounts of fish are harvested ~0ekly to be distributed 

to every family. The amount of fish depends on the targets set 

and the size of the pond depends on amounts of fish needed to be 

harvested weekly. 

(b) The evaluation of the 30 demonstration· ponds should be by inter-

view carried out in all homes (15-30 families per corrmunity) 

which eli.its information on C()nsumption, expenses and income. 

interviews will take place during the preharvest (June-August) 

and postharvest (January-March) periods both before and after 

the fishpond is functioning. Jmpact will be measured as a 

change in protein intake per consumption u~it and income and 

expenditures per capita. 

·. 
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(1} In Option A, individual households itre the focus of the 

evaluation. Each household 1 s one-day consumption and 

expenditure will be obtained thr~e tin~s in each pre-and post-har

vest season. Households will be used as their own controls and 

paired tests (2 v;ay analysis of variance} ;·;ill be used to test 

whether consumption changed. 

(2) In Option B, communities are 1the focusc and each household 

need only be evaluated once. Group data, using communities 

as the ·i r own con tro 1 s , wi 11 be used to test differences in 

consumption by season due to the fishpond. 

(3) Option A is preferred because it overcomes the problems of 

1arge inter-· and intra-household variations, it is a more 

powerful statistical ·tool, and it al lows investigation of 

intervening variables. 

(4) Regression analysis will be used in Option A to evaluate the 

realtionship between expenditures and consumption. In both 

options, regression analysis will be used to relate income 

expenditure and cor.sumption across all villages using season 

and fishpond function as dummy variables. 

(c) Target levels of change must be set based on baseline data and those 

levels in turn should detennine size and harvesting of fishponds. 

They must take irto account maximum frequency of fish eating desired. 

{d} The non-nutritional impacts of the program may be just as important 

as the nutritional ones in impr()ving the quality of life in the 

target cowmunities. 
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Chanter 1. Reconnaissance 

Bet',·Jeen 5 and 7 Oacember 1979, three cor;-;rr.uni ties ; n Veraguas 

were visited. In each place the investigator interviewed several 

vi 11 age rs about family co:J;pos i ti on, rnorbi di ty, food ha bi ts, breast-

feec.ii ng and \veani ng practices, agri cul tlire, season a 1 changes, i nco:L·-; 

and expenditures and use of fish. The cc;r,;"i]unities arc described 

below. (Appendix I) 

I. Description of the Coi:-rnunities 

A. Rincon de las Palmas -- 5 DecEmb~r 

The village is located on a ~odcrately good dirt road, about 20 

minutes' driving tim'.:: from the Pan American High•.-1ay; about l hour fro;a 

Santiago, the provincial capital. In 1970 the population was 230 in 51 

households, all La~inos. While sever~l families live at a distance from 

the central compound, most reside close iogether along the dirt road. 

In spite of the fact that some government ~ervices have reached Rincon 

(primat~ school, potable water system), the residents are isolated from 

the health and market systems. The nearest health centers.are about an 

hour away (one is reached on foot, and the other can be reached by local 

transport at a charge of $0.40). Except for se;ni-weekly sales of fish 

by outside entrepreneurs, there is no regular participation in the 

regional market system (centered in Santia~o). 
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Houses are primarily of adobe Lrick wal1s \·tith corrugated metal 

roofs but many people live in mud anJ wattl~ homes with thatched roofs. 

Most households have latrines. 

While practically all residents 2~~~ge in subsistence agric~lture, 

they also earn an income from cutting sugar cane near Santiago during 

2veral months of the year •. Other loca~ .. ~mplo.Yi;:ent __ 1~ ~gri~ul.~ur~ i_s also~ 

available intermittently. 

Rincon is touted by the extens·ion agen , as one of the nDst well-. 
organized co:r:nunities in the fishpond project. Thirty-one people -- a 

little over one-third of the households -- are'111einbE:rs of th2 fishpond 

cooperative. Their last harvest> in mid-October, yielded 53D pounds 

of fish) all of v1hich v1as sold to pay for concentrated fish focd. Members 

bought fish at $0.20/lb. and non-mc~bers at $0.40/~b. 

6. Buenos Aires - 6 December 

To reach Buenos Aires one must travel about 30 km. over a very 

poor dirt road that is often impassa~le in the rainy season. In a 4-

wheel vGhicie it took 2-1/2-3-l/2 hours to traverse the distance betv1een 

the Pan American High~vay and the village. On foot, it takes 6-8 hours. 

Commercial goods, fresh foods> and w.eat rarely reach the village from 

outside. 

The community, composed of indigenot1s Guaymi peop~e, has only recently 

been centralized. The overall population of Buenos Aires is 150 but the 

dispersed population of 20 surrounding communities, each with popul.ations 

ranging from 60 to 100 people, are within the sphere of influence of the 

cacigue (mayor) of Buenos Aires. Buenos Aires has benefited from several 

government programs, especially those focussed on the indigenou~ pof.~ia-

tions. A hand pump provides water for the population year-round and there 
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is a hea1th post in the village interm·i ttently served by practicantes 

(ri.c:dical students). The major bottleneck in ·provision of het<lth services 

seem$ to be lack of medicines, mostly due to tho village's isolation. 

Therd are also t1m schools in the tC'!m - an elementary school and a ciclo 

ba::ico.* ----
Housing is primarily of the mud and wattle variety but a few home; 

hilVC metal roofs (the rcm~.inder being of straw). Mi:tny of the hoi.;seholds 

As in other parts of Verag~as the soil is poor there and the residents 

co:.~;Jlai:ied of le'.~ productivity of the soil. The local crops are tubers, 

cor;1 and rice. The cooperative owns 120 head of cattle of which son:.e are 

so1d three tirr;es a year. 

During the sugar harvest men migrate to Santiago for 2-4 weeks at a 

tii:1! to cut cane. This provides the major influx of money to th~ village. 

Buenos Aires is the shmvcase of the fish pond experiment. It has 

b·=en visited by all the major Panamanian leo.ders and by U.S. Senator Long 

(the small local airfie1d h&s made such visits possible). All of the 

re:.idc'1ts of Buenos Aires are members of the fish pond cooperative. 

The 4 fish ponds are stocked with several varieties of fish and the 

offspring of the Tilapia are harvested weekly. Fecal matter from a pig 

raising project fertilizes the fish pond (no other fish food is added) 

and the costs of maintaining the pigs is covered by profits from selling 

them. The animals are marketed by the DINAAC personnel who also purchase 

*T1is is an educational program for rural junior high school aged children 
wnich teaches them fundamentals of agriculture, mechanicsi and household 
maintenance in addition to the basic educational curriculum. The school 
o1anned for this village has been built but the government has delayed 
putting the program into operation. 

! 

J 
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pig feed and carry it to the village. 

Runoff from one of the ponds and the ferti 1 e bot toio soi 1 are added to 

the two gardens in which grows cabbage, beans, cucumbers, tomatoes, 

lettuce, spinach, green pepper, chives and eggplant. 

The last harvest from the fish ponds had taken place 10 days before, 

at which time the pond was empt.ied in order to c)ean out the sedimsnt 

which had builti up. None of the other ponds was in weekly use at the 

tiu.e of the visit. 

C. Peru -- 7 Decemb=r 

The tov:n of Peru, 1 ocated about 1 mile from the Pan l\meri can 

Highway, belongs to an asentimiento* which provides employment for many 

of the residents. The population -- 89 people in 17 households accord

inci to the 1970 cen~us - lives in mud and wattle houses with metal or 

straw roofs. The govern~ent has provided the residents with a hand

pu~ped water system but the nearest school and health center are several 

miles away. 

Due to their proximity to the Pan American Highway, the residents 

have access to commercial markets and transportation which enables the 

men to work in nearby towns of Divisa and Santiago. Little or none of 

the land is cultivated privately by Peruanos and the economy is nearly 

entirely a cash economy. 

*A government project relocating rural farmers and utilizing them in 
higher technology, commercial agriculture. The men are paid daily 
wages but not usually given subsistence agricultural plots. 

I 
_I 



- 7 -

There is no fish pond in Peru but the people have organized a 

cooperative to request that technical assist&nce be given them to 

construct. a pond. 

The town of Peru was only briefly visited because most of th~ women 

had gone 'to the elementary schools a few miles distant to observe the 

Mother's Day presentations of their children. The women were inter-

viewed at the school. 

II. Findinos from Preljminary Reconnaisan~~'l._of Food System. 

Not all questions in the format (App2ndix I) were asked of ev2ry 

subject and frequently !!~ct 1 e and female heads of househo 1 d were s ·iE1ul -

tar.eous ly ·j ntervi ewed. The 11 24-hour recall 11 \\'JS of total food cons ump-

tion by the household. Questions were also c:sked about food given to 

preschool children, if present in the housPho~d. 

Difficulty was encountered in obtaining accurate estimates of non~ 

meal eating (numerous bananas and oranges v1ere consumed and parents cou1 d 

not say how much fruit their children had eC1ten). As such, it is probable 

that energy but not protein was underestimated in this inquest. 

While quantitative data wi11 be presented, the reader must keep in 

mind that the measurements were not precise (no leftovers were available 

to be weighed) and estimates had to be made of weights of tubers used 

since the weighing scale was inadequate to weigh the 6-8 pound roots. 

The sampling was not scientific either. The investigator requested 

of DINAAC that she be taken to one vi 1 lage that had recently harvested 

fish, to one that had a fish pond but had not recently harvested fish, and 

to one that had no fish pond. ln each village, houses were chosen at 
. ~'. . ~ . 

random without any criteria for selection except that they were wftnin 
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walking dist11nce. The women from Pet·u, intervic\·1ed at the elementary 

sciiool,.\'lere self-selected. In spite of these limitations the investiga-

tion provided good infonnation about food patterns and about probable 

difficulties that will be encountered in future, more precise, investi-

gctions. 

A. Demographics 

Four wo:nen were interviewed in each village. Of the 12 women 

interview2d, 4 \'/er-e in their 20's, t~ \'tere in their 30's and 4 above 40 . 
years old. All of them had chi.ldren living at home, but only eight 

v;a22:i had preschool children in the home (a total of 17 preschool 

children; some being gra~dchildren of the subjects). The 12 women 

had born 79 children, of whom 13 had died. Three women had had mis-

caricges. 

All wo~en were united or married, although the men with whom they 

1 i vcd intermittently migrated to work or study. None of the women worked 

fer wages. All of the subjects interviewed had cedulas* for themselves 

a~d their children. 

B. Food Consumption 

The diet of the rural people ·is largely composed of rice9 yuca** 

ar~d nam'e**, which are consumed daily by most people. These foods plus 

bananas provide the bulk of the energy intake but all are of low protein 

quality and quantity. 

* birth certification 

**tuberous roots; name = Dioscorea ~toa = taro root 
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High quality protein foods are consumed infrequently. The figures 

011 meat consumption (beDf, pork and chicken) _were markedly higher in 

Peru, which has easy access to the marketing system, than in Rincon 

and Buenos Aires (10.5 days per month and 3.7 days per month, respec-

tively). By the same token, fish consumption \·12s mtich higher in Buenos 

Aires, which has v1eekly f·ish harvests, than it was in the other t\'10 

villages (14 days per month and 6.2 days per moath, respectively). The 

\vorst off community was Rincon which had neith2r regular r;reat supplies 

nor regular fish catch2s. It should be noted here that in Buenos Aires 

and Rincon fish and larye shrimp (1/4 l~) were trapped in the rivers 

from time to time. 

Analysis of the previous day's consumption indicated that energy 

and protein were lacking in the diets of th2s2 (1334t 445 kc~l and 43.6± 

18. 7 gm. protein per cons um;; ti on unit or 67:~ ~nd 73% of rccc:r:mended 

values, respEctively) people. It must be m:.:.:n~ion2d, however, that the 

quality of the protein is extre1;-iely low and that_ in t\·JO villc..ges (Buenos 

Aires and Peru) the observed meat consurr:ption \·i<1Sa typically high for 

their o~n stated frequencies of eating meat. For instance, the observed 

frequency of consuming b2ef \·JOul d mean they ate meat 7 .5 days per month 

but they estimated that they ate meat once a month. Only fish consump

tion of all the protein foods occurred less frequently in this investiga

tion than would have been expected from their estimated frequency of 

eating it. The slaughter of cattle in Buenos Aires is infrequent so 

the arrival of the investigator the day after a cow had been slaughtered 

was an unfortunate piece of 1 uck. For the aforementioned reasons, it 

is assumed that quality of the diets (in tenns of high quality protein 

consumption) is even lower than that observed. 

__ I 
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The protein density of the diets (sm. protein per 100 kcal.) was 

2.5 overall which would be adequate for most.age groups (requirements 

range from 2.0 .. 3.3 gm. protein/100 kcal.) if the proteiri quality were 

high (which it is not). Taking the usual diets, however, (i.e. those 

\·dthout meat) the protein density is 2.1 ·gm/100 kcal (barely adequate) 

and the worst diets (those without meat, milk or beans) had a protein 

density of l.6 gm/100 Kcal, both of v1hich indicate insufficiency of pro

tein, especially high quality protein. 

If the nutrieilt density of the usual foods were examined (Table l), 

it is clear that the rura1 population maximizes bulk and energy intak~ 

(given the predominance of rice and tubers) and mfoimizes cost. They 

also choose the protein sources of 1east density (either in terms of 

bulk or energy) because those foods are 1occ1ly available. Where bulky 

high carbohydrate foods like these predominate in the diet, small 

C:1i dren suffer nutritionally because tl!ei r stomachs are too sma 11 to 

cz:t enough volume of food to achieve protein ~qffic.;ency. The µrotein 

density of fish makes it an excellent substitute for any component 

of the present diet (volume for volun~e or calorie for calorie). 

Data on food exµenditures and food consumption for the previous 

week were difficult to obtain. With probing such data might be obtain

able but great.interest was not shown in household accounting. This 

applies equally well to income ~stimates which were difficult to pin 

down even for limite~ time spans (e.g. how many weeks did the man work 

cutting cane in the last dry season). 

The seasonality of food consumption was related to outside income 

and to agricultural seasons (Figure 1). The worst time of year is ,, ., .. .. ...... . . 
June-August, when neither income nor food are available, and abundanc.Ea 

i 

! 

:::~n!i the harvest months (January-March) when men earn an outside________ I 
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Other seasonal factors such as rain, the school year, and holidays were 

not mentioned as affecting either income or food ~vailablility. 

TABLE l 

Nutrient Density_ (From H~CAP Food Compo;iant Tab'les) 

(Ass1;1rie all grains + b~21ns couked; 1 gm dry rice 01• corn = 
1 g. dry bean = 3.6g. cooked) 

2g. cooked; 

Ri.ce 2.0 3.6 180 s .20 
Corn 1. 9 3.6 190 s . 10 
Narrie 1.9 1.9 100 Subsistenc~ Yuca 0.5 0.8 150 Subsistence 
Bc.ncna 1. '2 1. 2 100 Subsistenc~ Fish 20. 1 20.0 100 $ .40 
Beef 18. 0 21 .o 110 s .80 
Chicken 10.6 18.0 170 $ .ea 
Beans 6.6 7.8 180 $.35 - .40 
Otoe 1.2 1.5 130 Subsistence 

I 
_ _J 
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Children arebr .. ~astfeu for 1-2 years and outside foods ar~ given to 

tham are early as 4 months. Apparent1y no special foods are either . . 
prescribed or proscribed for thl:: nursing infant or viea~.1ing. Table foods 

are the most common first foods of babies. When subjects were asked if 

they gave fish to children, including i1ursing infants, the responses 

were positive in all cases and usually impli~d that of course fish was 

given to children. 

Regarding distribution of food within the household, responses 

shJwed that children were allocated at least their share and in some 

cases given preference over the parents because an adult "knows how to 

viithstand hunger11 ( 11~ s·ab2 2_9.uantar hambre 11
). Since the littlest 

child often eats from its mother's plate it v1.ould be difficult to measure 

the child's consumption in ordAr to prove or disprove this p0int. 

· C • Mo :bi di t)~ 

The change of seasons { Apri 1-May; November-December) \·tas cited by 

most people as a time of increased incidence of illness (diarrhea in the 

spring and colds in the fall) but the rainy season was thought to be a 

time of higher overall incidence of disease. 

The morbidity of the week prior to thi~ interview was moderate (15 

out of 59 people became 111 for 87 of 413 person days) and entirely com

prised of upper respiratory infections .(supporting their assessment of 

typology of seasonal illness). All in all the local people felt their 

children were not sick frequently but perceptions of illness (especially 

diarrhea) are relative to the 11 normal 11 level of illness. Several people 

did mention that the childr~n suffered from parasites but this investiga-

tor noted few children with the "bloated be11y11 look which often 

accompanies serious parasitic infection. 
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O. Agriculture Productio~ 

because: 

Data on agricultural production were difficult to obtain 

(a) people do not know the size of their plots (they measure 

in hectares). 

(b) many lJ2ople only casually rnc:asure their.production, and 

{c) tre root crops are not harvested a11 at once but continu-

ous 1y. After the roots a re removed from the ground, the 

proportions sold and kept for home use. vary from month 

to month. 

(d) agricultural plots are freq~2ntly shared with sons and 

brothers so it is difficult to gauge the food flo·:1s to each 

individual household that works the unit of land. 

In general, ric~, corn, tubers and beans are planted. Be;-ms - guandu, 

poroto, and frijol de bejuco* - are minor crops of which the yield is 

usva11y consumed in the household and does not last for the year. 

In Ri1~con the fanners said they v1ere currently planting more corn than 

they had in the past because they could get a better pric~ whereas formerly 

more rice was planted. Otherwise the subjects did not mention any changEs 

in cropping patterns in recent years. 

E. Income and Expenditures 

As mentioned above, data on income and expenditures were difficult 

to obtain. Men cut cane and work in the sugar mill from January to March. 

They mly also obtain employment in May and June after they have planted 

their crops but on the whole the work was intermittent and short term. 

*guandu.= pigeon peas; poroto = kideny beans; frijol de bejuco? (small red 
bean) 
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Local cattle owners employ some men to fix fences but the extent of locally 

available work was not investigated. Several families also raceiv~d 

regular income from older children who were working in the city. 

Women and men engaged in small-scale crafts production (straw hats 

and woven bags) but 1 a rger seal e entrepreneuri a 1 ventures were not 

encountered. None of the children or women were employed ·in the fonnal 

labor sector. 

Expenditures were largely on food (ranging from 22-63% of the pre

vious week's expenditures). Althoug, food was scarcest in th9 preharvest 

season, people stated that they a h1ays c;tc the same typ2s of food, 

although it had to be purchased during the worst months. When asked 

whether they ever ov1ed money to the local storas, most people said they 

so:-;:etimes ov1ed money but preferred to pay it off as fast as possible. 

Others said thc:y wcul d rathl3r go hungry than o\'/e money for food. This 1 eads 

one to question hew, given the indicated employment patterns, people pay 

for fo:Jd in the preharvest period. 

In all communities pur;1ped v1ater Has avc:ilable at central locations 

(although the \·Jater system in Rincon \vas in cemporary disrepair) and 

latrines were found at most houses. The use of pumped water and latrines 

undoubtedly contributes to lower gastrointestina1 mcrbidity. 

F. Fish Ponds and Fish Utilization 

The fish ponds were universally accepted as a source of food. 

Reasons for participation varied from food needs and curiosity to the per

ceived advantages of working cooperatively. Thos~ who did nc~ have a fish 

pond (Peru) looked forward to the communal effort as v1ell as to the fish as 

food. 
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In Rincon ~ost of the population is not uS;.Jciutcd with the fisli pond 

project. Hhen asked why, memhers cl aimed ·it \·1as because the non-me1i:b~rs 

did not have enough time, they were lazy, or they were not 11 joiners 11 
{

11 ,DQ. 

se r::eten en nada 11
). The non-members claimed th~y v1ere not mer.ibers becaus2 

there nad been conflicts among members (some having withdrawn) and between 

members and teachers in the school. Others said they v1ere not members because 

they had no time. 

Without fail the women in each village were the initiators and act·ive 

participants in the fish pond projects. They helped run the organizations 

and were outspoken participants at all levels. Not coincidentally, the 

fish pond projects (at least in the Latin areas) usua1ly evolve from the 

Clubs de A-;ras de Casa (House1•1ives Clubs) and one of the strongest ar:d rr:cst 

effective ccr.munity organizers on the DrnAAC staff is a woman. 

Fish harvested fro:n the ponds is handled in two \':o.ys in the hm11e -

it is used irr.rr:ediately (in soup, fried, or stewed) or ·it is salted and 

dried in the sun. The dried fish lasts about a week before becoming 

11 putrid" or 11 rancid11
, according to the subjects. As a result, fish lasts 

no 1 .. ore than 10 days after it is harvested and n:ost people used up their 

a1iotments in 2-4 days. 

In Rincon, even the members of the fish pond cooperative must buy fish 

from the pone (albeit, at half-price, !>0.20/lb.) but they are allowed to 

buy as much as they want. Se11ing the fish is necessary to pay for the 

fish food concentr.:&te which is purchasi~d and brought to Rincon by DINMC 

extension agents. One man bought 17 lbs. for his family (he owns a 

refrigerator). The fish pond is completely harvested every 3-4 months 

and restocked. It is clear that non-members benefi ~ from the increased 

a 
_I 
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ilvailabi1ity of fish (although at the same price as commercial fish) 

because it is readily available and very fresh. 

In Buenos Aires, fish are allocated to members on the basis of work 

contributions. Most fa~ilies received 8 pounds at the last harvest 
I 

(\vhi d1 emptied the pond). Usual weekly catches averaged 50-70 pour;ds 

or about 1/3 lb. ~!.f~_s~ per P~!'~o~.per week. 

fish was so1d in the surrounding communities. 

It was not clear whether -- - . 

People of Buenos Aires are also given portions of the VE:~getable crop 

frOin the garden. While this may be an intermittent source of vitamins 

(~hich are probably lacking, at least seasonally, in the diet), the 

gJrc!en a 1 so serves to i nt"roduce people to vegetilb l es 1t1hi ch were previously 

unco:::::10n, which may in turn encour2gc people to plant vegetab1es on theh· 

m·;n. 

As mentioned above, \\!here there \·:ere rivers people were accustom;d 

to catching and trapping fish and shrimp. While t~is is a source of 

high qua 1 i ty protein, the amounts a re neither sufficiently 1 a rse nor 

sufficiently freque~t t~ cause major changes in nutritional status. 

III. Conclusions from Interviews 

The reconnaisance trip in the fie1d brought to light several points 

which are important to the evaluation of the nutritional impact of the fish 

pond project: 
• 

1) Energy as well as protein is limited in the diet of the rural 

population because of 

a) Inaccessibility 

b) Cropping patterns 

c) Low agri cul rural productivity 
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d) low income 

e) Low market access 

2) Protein intake is 1ow in quantity as well as quality because of 

a) Predominance of tubers and bananas in diet 

b) Low intake of beans, meat, fowl, pork, and fish 

c) Low complementarity of proteins in diet 

3) High quality protein foods are infrequently consumed because of 

a) Low local production 

b) Communities not reached by markets 

c) Low income 

4) Seasonal variations in food consumption are prominent, and are 

influenced by 

a) Agricultural production cycles 

b) Agricultural productivity 

c) Seasona 1 income and emp loyrnent patterns 

5) Fish ponds can comprise a significant contribution toward improv

ing the quality of protein in the diets if and only if fish can 

be consumed regularly and frequent1y by all members of the family. 
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Chapter 2. Evaluating Impacts of the Managed Fishoond Project 

. 
I. Measurement of Consumption, Exoenses, and Income 

A. Justification 

The purpose of the managed fishpond project is to improve protein 

nutrit~on. While surveys have indicated that protein energy malnutrition 

is probdbly serious ~.g. 1/4 of preschool population has 2nd or 3rd degree mal

nutrition and there is a high infant mortality from nutrition-related 

diseases (l-W~ the cause of the problem has· not been cle;:irly defined. 

Evidence from the preliminary r.cconnasisancedc<;cribed here indicates that the 

_problems may be due in pa.rt to low availability of protein-rich foods. 

The fishpond program was des·igned to address the nutrition problem through 

increasing consumption of fish. 

The project currently under consideration is the construction of 30 

demonstration ponds in high ri s!\ villages* through introduction of pig 

raising to the fishpond schetne and use of fertile tilapia fish~ Weekly har

vest$ of fish will thus increase local protein consumption. 

Each village will be composed of 15-30 households (according to 

Dr. Pre:tto) \•1hich makes it possible and desirable to study the effect 

of the fish ponds on all fami1i~s in the vi)lage**. The villages have 

distinct matrices of environmental and socio-economic factors which ~: ~inge 

1. 

2. 

3. 

* 

INCAP survey 1967 

MOH survey 1975 

Poynor report 1979 

See below for suggestions about criteria for selecting villages. 

** See below for analytical methods 

I 
_J 
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on human ecology (including nutrition) ~·1hich make them individuals. 

Grouping di similar communities tog~thcr for the sake of analysis (i.e. 

grouping all data from pretest and posttest) is likely to conceal import-

ant differences rather than allow for more decisive conclusions in spite 

of the fact that the 11 n11 will be qu1te large. 

It is not likely that any effect will be seen in biochemical measures 

(s·1ch as blood albumen), in weigh·t or height of the children relative to 

standards, or in morbidity. Blood albt:rnen changes, for instance, are 

usually noted only in severe malnutrition. While gr·cwth rates may change, 

on the other hana, the small sample size within each village, the fact 

that the energy and vJtamins are also insufficient, and that a myriad of 

other factors influence growth rates argue e:gainst anthropometry to 

eva 1 uate ·this program. Furthennore, there is no evidence that improved 

protein quality or quantity, in and of itse1f, vlill if.lprove growth per-

formance relative to standards. 

Morbidity is already low - as would be expected from areas that have 

potable water and latrines - although seasonal changes bring about short 

term increases in incidence of diarrhea and upper respiratory infections. 

Given relatively low incidence of d1sease, small sample size, and multiple 

etiolo~ies of disease, it would be difficul~ to establish any causal 

relationship between an increase in high quality protein intakes ar.d 

decreased morbidity. 

Equally difficult to use would be infant r.iortality figures \'lhich are 

subject to large errors when calculated for small populations. The impact 

of nonnutritional factors on morbidity and mortality further limits the 

utility of these variables as monitoring or evaluation tools for this ., . •- ...... • 
program. 
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Probably the best indicator of the nutritional effect of the fish

pond project is consumption, particularly that o'f protein. Energy intake, 

food expenditures, and non-food expenditures may C11so be affected by the 

introduction of low-cost or free fish into the diet so those variables 

should be monitored as well. Since expenditures are related to income~ 

it should also monitored. 

While a cross-sectional survey of one day's in1..ake providr:s sufficient 

infonnation to est·lmate avera::ie intake of a popu1at·ion, it is not adequate 

to describe the usual individual intakes. To estimi:tte usual individual* 

intakes, at least 3 days• intake are needeod. 

Option A \·till use the individual household as its m·m control and 

the impact of a fishpond will be tested using paired tests (see analysis). 

This option necessitates making several observations of one-day consump-

tion and expenditure in each household within each round of interviews. 

Option B uses community level data to compare average intake by 

season before and after intervention. Since population averages would 

be used, onl.y one observation per househo1d would be necessary each round. 

The third Option (Appendix 3) considers the use of anthropometry to 

measure the impact of the fishponds on growth perfonnance of preschool 

children. 

*The individual in this case is the consumption unit, be it a human 
being or a household 
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Seasonal fttcto rs are very important - food ava i1 tibil i ty, house-

hold inco~e, and food expenditures apparently.exhibit marked seasonal 

fluctuations. The period of June to August, the preharvest period, is 

considered to be the time of low income, low food availability, and high 

food expenditures. The converse is true in the period fro~ January 

to March. Therefore it is recorrmended that intervie·ns be carried out 

in both of these 3-month periqds in a11 villages. In thi;;t manner, 

consumption in ~ach season will be compared before intervention and after 

intervention. 

The effect of the fish pond on seasonal fluctuations should also 

be examined. Care must be tuken to ensur'e that the fish ponds function 

ncnna11y during those seasons (It was found that some ponds at·e drained 

or l o\"lered during the dry season, affecting harvesting sch2du1 es and 

yields). 

B. Advance work required 

Before the surveys take p1ace,the corr.mun~ties should be censused 

and households enumerated. These data should bE entered into a computer 

and household forms taken to the field and revised every time the survey 

ere\·/ carries out a round of interviews. It co:..ild take several days to 

census each community because dwellings are dispersed and heads of house

holds may be difficult to locate. Each resident 1 s name, sex, age, 

verification of birth date and location of residence should be requested. 

Identification of residence locations may require drafting a map of the 

area. 

Prior to col 1ection of data, the survey personne1 v1i1 l have .to be 

trained by an experienced interviewer. It should require 3 days to train 
...... ~- ...... • 

the teams in interviewing techniques~ use of scales, familiarization with 

fonns, and the scientific method. If possible, training should also 
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include practice sessions in the field. 

C. Metnods ----
In each household the following questions will be asked. 

1. lJho was present at each of the rnea 1 s of the prior day (use 

census to prompt} 

2. What was eaten the day before 

(a) ~·leigh as many ·items as possible. 

(b) 11 Rec'ipcs 11 used by the women (i.e. ask how each thing 

\•1as made). 

( c) Prompt for eas.i iy forgotten items 

(1) Bananas 

(2) Sugar, oil, sauces 

(3) Fruits, especially those in season which are 

~aten continually. 

(4) Corm:on drinks and gruels (chicheme, chicha, 11 crema 11 

(of c~rn), coffee). 

(d) t-!hat foods preschoolers were allowed to eat. 

(c) If rice, yuca* or narf:'e**did not appear in previous day's 

die~, ask about whether they were used. 

3. What was purchased the day before 

(a) Food {including salt, sugar, coffee, spices, soda, 

snack foods). 

(b) Clothing 

(c} Medicine 

(d) Medical/dental care 

*Yuca = Manihot Spp. (cassava) 
**Nale = Dioscor~a spp. (yam) 
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(e} Transportation 

( f) Gifts or money trims fers 

,(g) Rent 

(h) Installment payments 

( i) Fuel 

(j) Soap 

{ k) Utilities 

(1) Other 

4. Were any gifts received th2 day before, including food? 

5. Sources of income the v1eek b2fo re 

(a) Type of employment, toi:.:11 inco;r.; 

(r) Local cusua1 labor 

(c) Handicraft sales 

(d) Sales of agricultural pr0duction 

(e) Remittances from children or relatives 

(f) Food for work (peones, junta~, etc.) 

6. Local food prices of subsistenc~ foods (ask of 1 of 5 

families) 

(a) Rice 

(b) Corn 

{c) Beans 

(d) Eggs 

(e) Chicken 

( f) Yuca 
-4 

(g) Name 

(h) Sugar 
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The intervievwrs will be rcspo11:.iblc for filling out the following 

fonns: 

Fonn 1: Househdld composition and attendance at meals of day before 

Name Code Sex Aqe Breakfast Lunch Dinner - - -- -- ~--- ----- ---- ---

Form 2: Household food co~1:-.iosition of d.'.ly before (date) 

Food Code A1.1 ~!.!.!l(converted to std. unit) Preschcolets given that food 

ID No. l ID No. 2 ID No. 3 

Fonn 3: Household expenses of \)eek b2·fore (from (date)_ to _{_date) ) 

. 
Form 4: House ho 1 d income of \·1::~k befon' (from I date/ to Ida tel) 

Code Amou:it 

FortT!a 1 secte;r 

Local/casu0l day 1a~0r 

Sales of agricult~ra1 production 

Han di crafts 

Remittances 

Food/work exchang2s Value of guods at current 
prices 

Fonn 5: Current prices (rec;ur;~ted frc:n l of every 5 fomilit?s) 

Rice price/lb. milled ---~~~da 

Corn price/lb. on ear dried & I.Ii 11 ed 

Sugar price/lb. 

Beans price/lb. green _ dried 

Eggs price/egg 

Chicken price per lb. on the hoof 

Only the dietary intervit:1·1s {Q. 2, Form 2) and the previous day's 

expenses (Q. 3, Form 3) will be enquired 3 times during each rou~'d ·or-' 

interviews in' each vil~age und~r Option A. Only one interview will be 
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made under Option B. 

The coders will be responsible for checking the veracity of the forms, 

calculating the total consumption units (see /,nnex II), encoding th~ forms: 

and rechecking the codes, sending the cards to be puri~hed, and verifying 

punched data. 

D. Targets 

The targets of the project should be not only to effect a statis-

tically significant change in protein consumption and to investigate 

interrelationships bet\-1een income, expenditures, seasonal factors, and 

f-is:ipond production, but also to bring about a predetennined change in 

prote·in intake. 

N~tritional objectives can be set but people will only eat so much 

fish, regardless of how much they like it. Thus there is a upper limit on the 

effectiveness of fishponds in 11 curing 11 the malnutrition problem. 

A modest expectation might be that total protein consumption will 

increases~ over baseline values (yet to be determined). The protein 

intake observed here was approximately 43.6 g. per consumption unit. 

In a corrrnunity of 25 households comprised of an average of 4 consumption 

units each, a 10% increase (4.4 gm/consumption unit/dq.y) would mean produc-

tion of 160,600 gms. of protein per year or 2,091 lbs. of fish (at 4.8 gm. 

protein per ounce whole fish ·(INCAP}) or 40 pounds of fish per week 

harvested from the fish pond. Since-a Buenos Aires ·fishpond aver~oPn 50-70 

pounds/week, a 10% increase in protein may not be unreasonable. (Note a1so 

that the base figure used, 43.6 gnn, includes t\-JO villaQes having ponds, so the 

actual base may be lower.) Calculations like these should be used to determine 

the size and stocking of the pond necessary to obtain the objectives. If the ., .. _,. . 

pond becomes impossibly large, target levels will have to be lowered appropriately., 
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An argument can also be made for establishing qualitative protein 

intake objectives. One: could set the target.of protein intake 

deriyjng .fl'.:om_ an5rn.C!L.sources _(meat, eggs, fish, and milk) at 20%. from 

the reconnaissance it was found that on n~eat eating days, 65% of the protein 

was contributed by animal proteins; on fish eating days, 14~~ of the pro

t~in was contributed by fish; and on the remainder of the days 7.3% of the 

protein was contributed by animal proteins (milk and eggs). If m2at is 

eaten 5 days per month, fish 4 days, and no animal flesh the remaining 21 

days per month, before intervention animal protein would contribute 18% 

of the protein. If the subjects ate fish 13 times a month after the pond 

v:as built (just over t\·li ce a week more than they presently consume fish), 

they could ra i se .. the-. va 1 ue to 20% protein intake from animal sources. 

One could also set targets of rn·inimu~:1 consumption -- i.e. \·lith the 

objective that at no point in the year should protein intake foll below 

40 gm per consumption unit per day or, alternatively, at no point should 

the proportion of total protein intake contributed from animal sources 

fa 11 be 1 ow 103. 

Although these 11 targets 11 may allow the project manager to establish 

criteria for pond size, to keep track of progress toward goals, and to 

calculate costs per unit of nutritional impr6vement, the -above targets have 

no functional meaning. It is not known if raising protein lntake from 40 

to 41 or 42 gms. has any physic.al significance. By the same token, no 

physical meaning can be attributed to raising the quality of protein in 

the diet from 15% to 203 animal sources. It is known that extremely 

low dietary protein quality and quantity ha'!e negative effects on popula ... 

tions but moderate deficiences have less measurable impact. 



While it may be usefu1 to set quantitative targets, these targets 

can only serve as milestonus not as indicators of improved nutrition. 

There is no equivalent of litmus paper in evaluation of nutrition pro-

jects •.• nothing that detects small functi ona 1 effects of leve 1 s· of 

moderate malnutrition. 

E. Analysis 

ConsJmption varies greatly not only among individuals but also 

from day to day for each individual. Thus$ the standard deviation on a 

population is expected to be large - probably larger than the expected 

net increase in protein consumption resulting from the fishpond. Using 

the average intake (of 3. days, for instance) and pairing households before 

anc after the intervention (in the appropriate season) enables the inves

tigator to compensate for both inter- and intra-individual variations. 

The paired comparison is also a more powerful test than a grouped 

comparison and using 3-day average individual data allows the investigator, 

to compensate for non-nornal distributions of consumption within the 

population. Finally, the paired comparison yields data on absolute levels 

of change in each household and across populations which makes it easier 

to s:.tatistical 1y test whether targets have been reached. 

The disadvantage of the paired comparisons -- aside from requiring 

three times as many interviews -- is that households must be interviewed 

in all four phases to be included in the analysis. Migration, marriage, 
; 

births and deaths all affect the number and composition of households. 

To overcome this latter problem it would be wise to identify households 

·by one major established family member (probably the female head of house

hold*) and compare consumption based on 'lleighted nutritional naeds, 
. 't ~ ,,.. ...... • ~ 

*This makes sense for several reasor.s: (1) seasonal migration of men; (2) 
womr,;n's keeping custody of children if a marriage dissolves; (3) women are 
the household representative to be interviewed. 



- c.~ -

for instance expressing the results in tcr~s of nutrients per consumption 

unit in the household.* 

Two-way analysis of variance using 3-day average intake of the 

household before and after the fishpond within both seasons·wi1~ t~st 

the following hypothesis (at a predetermined co~fidence level): 

Hyp. l - Presence of a fish pond increases protein (or energy) 

consumption per consur~tion unit. 

Hyp. 1.a. - in surrmer (June-August) 

Hyp. l.b. - in winter (January-March) 

Hyp. 1.c. - overall (aggregating prepond and postpond) 

If the paired control design is not used (Option B), then the group's 

average consumption per consumption unit will be used with one-way analysis 

of variance to test differences. within season, prepond and postpond. 

Because the project is to be implemented in three successive years 

in 10 villages per year, it will be possible to gauge qualitatively the 

impact of macroeconomic trends on the results. If during one per~od real 

incorn2 decreases in rural Panama, it should impact on al1 villages in that 

phase of the study. Trends can be taken into account in data analysis 

by factoring in th2 tiffie period. 

Analysis of expenditures (in teriTls of expenditure per capita) would 

also be calculated on an individual household basis under Option A arid 

on a community basis under Option B and analyzed as food consumption was 

analyzed (supra). Under Option A the relationship between expenditures 

*See Appendix II 

·. 
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and protein (or energy) intake could be tested by r·egression 

analysis, using season and fishpond function as dum~y variables. 

Income (per capita) and price data would have to be examined on a 

co1M1unity basis regardless of the option chosen except in the unlikely 

case that it can be shown that income always lasts for one and only one 

\veek. 

To tie all of the variables together, regressior. analysis shculP be 

done using protein (or energy) intake per consumption unit as the dependent 

variable and expenses (per cap), food prices (or sor.:2 weighted function 

thereof), and income (per cap) ~s independent ~ariab1es. Data on each 

community should be included as one data point for each combin~tion of 

season and fishpond function. The investigators will then be able to 

determine how the relationship betv:een income, expenses~ and protein 

(or ~nergy) intake is differentially affected by seascn and fishpond 

function. 

Ther2 are other quite interesting statistical manipulations that 

could be done (for instance investigating the relationship betHeen food 

consumption and medical expenses and among different expenses of the 

householdi However these questions are peripheral to the evaluation of 

the nutritional impact of the fishpond and are only mentioned here to 

indicate the utility of the kinds of data to be gathered. 

F. Criteria for a "complete" intervention 

It is not enough to assume that the mere existence of a fish 

pond in a village is sufficient to cause a change in consumption. The 

intervention will be assumed to be "complete" (functioning at capacity) 

when weekly fish catches are possible. The postpond interview must ,, . '"" ...... 

be made when the pond is being harvested at least that frequently . . 
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Many fish ponds currently in use are harvested only once every 3-4 months 

and fish consumption under those conditions is unlikely to have any impact 

on nutritional status of the corrrnunity since consumption patterns are 

affected for only a short period after each harvest (within 10 days all 

fresh or dried and salted fish is consumed). 

The project team may also wish to consider that the fishpond is not 

completely functioning unless or until all fish do not have to be sold to 

cover the costs of the pig-fish-garden scheme. The objectives of the 

fish pond project have not b~en clearly stated in this regard. If f~sh 

ponds are intended to provide an abundant source of fish at ve~ ~~w expense 

to the villag.e, then one criterion of completion· would be that most of the 

fish is not sold. It is possible that some small proportion must be sold 

to cover costs of restocking, just as vegetables may bz sold to cover the 

cos~s of seeds. However, if the ~orrrnunity must buy the fish, then the 

;:-iroject may not reach the target population (i.e. the poorest groups in the 

villages} or it may have the )east impact when nutritional need is 

greatest (i.e. \vhen income and food stocks are lowest). Many ponds 

currently operating must sell all of the harvest to cover costs of feeding 

the fish. In the present project, the pig scheme was designed to obviate 

the feeding of the fish but it creates the problem of feeding the pigs. 

DINAAC and AID should finance or undervtrite feeding the pigs until sales 

of pigs are sufficient to cover the costs of raising them. 

In summary, the completion of the intervention - that time after 

which the effects of the project on consumptio~ can be measured - will be 

achieved when 

1) Weekly fish catches are possible 

.2) Most of the fish can be distributed free o·f.charge to members 

of the cooper·ati ve. 



- 32 -

G. Budoet (See Table 2) 

It was assumed that each intcrvicwer·could make 6 interviews per 

dJy - allowing for time necessary to reach a dispersed population - and 

it was assumed that about 1/2 duy \vould b£: required to reach the community 

(or return therefrom). 

Time for coding was calculated based on the belief that coding should 

be done very.soon after interviev!S (assuming it is not advisable to wait 

until the interviewers are free to employ them in coding, even if the ski11s 

were present) and under the assumption that one person can correct, code, 

recheck, and verify 10 interviews per day. It is hoped that tha cost of the 

data analyst and project-director can be partially written off on other 

projects. 

Option A calls for 3 interviews per hou~ehold per season. Option B 

requires only one interview per household per season. !f Option A is too 

expensive, it would probably be better if followed at random or stratified· ~ 

sample of households within a village or to evaluate fewer com11unities. 

Option A is more capable of detecting sma11 changes at the household level 

and therefore is preferable. 



Census~s+ 

1980 Interviewers 
Drivers 
Cars* 
Per Diem 
Equipment** 
Coding, etc.*** 

1981 Interviewers 
Drivers 
Cars 
Per Diem 
Equipment 
Coding,. etc. 

1982 Interviewers 
Drivers 
Cars 
Per Diem 
Equipment 
Coding, etc. 

1983 Interviewers 
Drivers 
Cars 
Per diem 
Equipment 
Coding, etc. 

1934 Interviewers 
Drivers 
Cars 
Per Diem 
Equipment 
Coding, etc. 

TABLE 2: BUDGET 

OPTION 11A11 OPTION 11 811 

90 person days (1 person) 90 person days (1 person) 

150 person days (3 people) 
50 person days (1 person) 
50 car C:ays (1 car) 

200 days 
3 sets 

80 person days {1 person) 

300 person days (3 people) 
100 person days (1 person) 
100 car days (l car) 
400 days 

·3 sets 
160 person days (1 person) 

600 person days (6 people) 
200 person days (2 p2op1e) 
200 car days (2 cars) 

· 800 days 
6 sets 

320 person days (2 people) 

50 person days (1 person) 
50 person days (1 person) 
50 car - days (l car) 

100 days 
· 1 set 
~O person days (1 person) 

100 person days {1 person) 
100 person days (l person) 
100 car days (1 car) 
200 days 

l set 
60 person days·(l person} 

200 person days (2 people} 
200 person days (2 people) 
200 car days (2-~ars) 
400 days 

2 sets 
120 parson days (1 person) 

450 person days(Max.6people) 150 person days(Max.2 people] 
150 person days(Max.2people) 150 person days(Max.2 people] 
150 car days (Max. 2 cars) l 50 car days (Max. 2 cars) 
600 days 300 days 

6 sets 2 sets 
240 person days(Max.2peop1e) 90 person days (4 persons) 

300 person days (3 people) 
100 person days (1 person) 
100 car days (1 Ca\) 
400 days 

3 sets 
160 person days (1 person) 

100 person days (1 person) 
100 person days (1 person) 
100· car days (1 car) 
200 days 

1.set 
60 person days (1 person) 

+ Assumes 3 days enumerating per community. 
··t· ., 

* Does not include the probable need for horses which will have to be rented on si 

** Interview forms, scales, stationery & supplies. 

***Assumes coders can review, code, punch and verify 10 interviews per day. 



Totu_l 

Interviewers 
Drivers 

1,800 person days (Max. 6 people) 
600 person days (Max. 2 people) 
600 car-days {Max. 2 cars} 

600 parson days (Max. 2 people) 
600 perso~ days (Max. 2 people) 
600 car-days (Max. 2 cars) Cars 

Per Diem 
Equi pmf..:·1t 
Coders, etc. 

· 2,400 days 
Max. 6 sets· 

960 person days (Max. 2 people) 

1,200 days 
Max. 2 sets 

360 person days (1 person} 

fixed Costs (Regardless of Option) · 

Trainer for Interviewers: (Leda. Viodel.~ia Gomez? $20/day plus per diem) 

1 week per team; 2 teams (1980, 1981) == 2 weeks.· 

Computer Time 

Data Analyst -

INCAP food analysis tables program ) 
Calculation of diets & consumption units )) 
Analysis 

1/2 time for 4 years. 

Project Director - Full time for 4 years. 

Preparation of Report: two weeks writing 
one week full time, typing 

Photocopying: copies of report to responsible agencies 

rough guess $5 K 

Travel costs: biweekly travel during 90 weeks of data collection Panama/ 
Santiago (or whereever the field work is being done) 

Leda. Viodeldia Gomez (Regional Nutritionist, Ver,aguas; Complementary 
Food Program, Ministry of Health; Santiago) not only knows how 
to run field teams of dietary interviewers but also trains them. 
She says current salaries of her village health workers is 
$165/month and when they do interviews they pay an extra 
$5-10 per diem. Using these figures, the following costs for 
interviews were calculated (excluding costs of cars and gasoline): 

Option A: $43,500 
Option 0: $20,800 

These costs do not include any of the "Fixed Costs 11 mentioned 
above. 

~ 

I 

I 

--------- I 
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H. Timetable (Figure 2) 

Regardless of the Option selected, the diagrammed interview 

schedule (Figure 2) is valid. 

A timetable of interviews has been drawn up on th~ assumption that the 

project is approved and ready to begin by spring 1980. That is to say, 

money has been allocated, communities have been selected and organized, 

earthmovers have been obtained and field teams chosen and trained. A census 

· of the target villages (supra) should be completed at' least one month before 
\ 

the first interview, or by May, 1980. As mentioned in the research pro-

tocol each comrr:unity will be examined once during January-March and once 

during June-August, both before and after fishpond function is complete. 

If funding is delayed, evaluations will have to be adjusted accordingly. 

If 'necessary, the winter interview round can take place in October to 

December. The summer interviews must be during the period of June-August. 

Since it requires at least 3-4 months for the fishponds to "mature" 

(reach the point at which weekly fish catches ~re oossible), it was assumed 

that the first p9st-pond interviews could not take place until the year after 

the fishpond is constructed. It is possible that a fishpond constructed 

in January could reach maturity in May, but unless all of the ponds are 

rble to do so, the interviews will be out of phase and the project may be 

faced with the necessity of a ttaird team. 

It has also been assumed (on the basis of discussions with extension 

agents} that fishponds can only be constructed during the dry period (Jan

uary to March). If ponds can be constructed at other times of the year, 

it would be to the advantage of the evaluation because: 

- i 
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a) it would allow greater f1exibi1ity in the timetabl(! 

b) it would obviate the problem caused by the impact of 

pond construction on local labor supply, migration, 

employment, and (therefore) income in January-March. 

If the ponds are constructed on the January to March period, the interviews 

will take place when none of the community has worked on the fishpond in 

the previous week. 

The reader should note that the evaluation will begin 9 months before 

the first ponds are built and will continue at least 18 months after. the 

last ponds are built. 
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I. Logistical Problems 

Undoubtedly difficulties \·1i1l be enco·untered by the intervie\vers 

a) obtaining lodging and meals* 

b) locating and reaching all the community members within one 

week 

c) getting to the villages during the rainy season (June-August). 

It may be necessary to carry all the necessities with the team (food and 

shelter) although living in that manner for 10 weeks requires strength of 

character. It may also be necessary to equip the teams with rain gear, 

horses, and packs to enable them to carry out their duties. The problems 

of reaching the villages in the summer cannot be underestimated - the dirt 

roads are very poor and rainfall is heavy. The equipment ne2ds will have 

to be reassessed once the demonstration sites have been chosen. 

It is probable that the fish pond construction and stocking will fall 

behind schedule. Not only are there too fe~ extension agents to cover this 

project in addition to the rest of the DINAAC ponds, but also community 

organizing can be a slow process, earthmoving machines are scarce and in 

high demand, weather can interrupt or delay implementation~ and numerous 

social, political and economic factors can ilter the planned timetable. 

Regardlessof <lelays, baseline data and post-intervention data can still be 

fruitfully compared to indicate the impact of fish ponds on protein 

nutrition if several years do not pass between pre- and post-test interviews. 

* It is assumed they wi11 stay in or near the villages where they are 
interviewing because of the excessive time lost and gasoline ~~ea ifl· 
carrying teams to and from rural settlements. . ..... 
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The more serious logistical problem will be locating adequate field 

personnel. They will be employed only 20 weeks per year, they wili have 

to be trained in interviewing techniques and dietary consumption re:cv.11, 

they will have to be highly motivated and capable of working under adverse 

conditions with the rural poor, and they will probably have to be \>/Omen 

{to talk with the female head-of-household). It is assumed they will be 

Panamanian. While educational qualifications are probably not difficult 

to fulfill, the personal motivation, particularly among women, may be the 

most limiting factor. 

The intermittent short term use of 4-wheel drive vehicles and their 

drivers may also be a limiting factor. Those vehicles to be give:1 to DINAAC 

by the grant cannot be counted on for the exclusive use of interviewers 20 

we'eks per year. While it is possible that cars and drivers could take the 

interviewers out on Monday morning and return for them Friday afternoon .. 

in remote places with dispersed settlements, the car·s may be required to 

carry out interviews and to enable the interviewers to return to their 

lodgings in the evening. The need for cars will have to be re-evaluated 

once the fish pond sites have been selected. 

Project management may be difficult to carry out from Panama City so 

ample time should be allocated for frequent trips to the field to oversee 

progress of the ponds, to maintain quality of the nutrition evaluation 

work, and corrmunicate with and encourage the field team. If the Project 

Manager has excessive demands on his/her time, inadequate oversight may 

jeopardize the outcome of the project and the evaluation. 
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J. Factors Influencing Selection of Communities for Demonstration 

Projects. 

From my reading and from my short visits to several fish ponds 

to other communities in rural Veraguas (including conducting interviews 

about the food systems in three communities), I have concluded that the 

following factors significantly contribute to the nutritional problem: 

l) Cropping patterns - predominance of tubers 

2) Low agricultural productivity 

3) Inadequate market system 

4) Insufficient communications system (particularly roads) 

5) Seasonal fa~tors (environmental, agricultural, economic) 

6) LovJ ave.ila.bility of paid employment 

These negative factors are somewhat offset by the following positive 

cond,i ti ons: 

a) Widely available potable water 

b) Frequent presence of latrines 

c) High literacy of th~ population 

d) Extended breastfeeding of infants 

These factors should be taken into account when selecting the demon-

stration communities. To maximize nutritional impact the fish ponds should 

be located in areas where, 

a) Fresh produce (especially beef) is not usually availabl~. 

b) Local agriculture is primarily of the subsistence type -

probably tubers, rice and corn. 

c) Local employment opportunities are scarce. 

.• 
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Criteria (a) and (c) relate in large part to the community's distance 

from qood roads. I would suggest that villag~s be selected that are more 

than corr:~1ut.ing~· distance from the Pan American Highway (e.g. 5-10 miles). 

The further.one gets fro~ the main road, of course, the more logistical 

problems are encountered in fishpond construction and maintenance and in 

in tervi e·li ng. 

During the selection process, several households in each candidate 

community could be intei"Vie\-.:ed about cro?p·ing patterns, frequency of eating 

high quality protein foods~ und ~mp1oyment of family members. This should 

be useful in ranking potential locations for fish ponds. 

As dcr.~onstrated in the Poynor Report1; there are a p1ethora of 

nutrition-rel&ted programs in rural Panama, especially Veraguas. While it 

would be d~fficult to control for the type or presence of other nutrition 

interventions in the demonstration villag~s (especially given the co1:1pl2te 

lack of coordination among the responsible ager.cies, voluntary organizaticns, 

institutes> ministries and sub-ministries), care should be taken to avoid 

multiple-intervention villages. 

It would be unwise to·compare villages having potable water with those 

that do not have it because intestinal parasites are very important factors 

in nutritional status. Since potable water is likely to enhance the impact 

of the fish pond projects, I would suggest that all demonstration villages 

have safe water" sources. Since the Goverr.:nent is committed to bringing 

potable water to the population, this is the more relevant situation to 

study. 

1Poynor International, Inc. A Multi-sectorial analysis of the nUtr-i·tion 
problem in Panama. June 22, 1979. 
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I I. Co:mlents on the DINAAC Managed Fi sh Pond Proiect 

The fishpond project is focused on increasing fish intake by rural 

Panamanian:;. DINAAC is also involved ·in the fish hatchery {including 

several research activities relative to crossbreeding and upproduction of 

food fish), commercial fish production, and dissemination of the technical 

findings emanating from the fish hatchery, but I do not know the relative 

budgetary weights of these programs \·dthin DINAAC. The community fishpond 

projec~ is 11 limping along" at best. Their effectiveness is sub-optional 

due to lack of equipillent (they need 4-whee1 drive vehicles and a 1andmover) 

and due to some uninspire~ field workers who hold back their colleagues. 

Their modus operandi is to send 2-person teams out to work in the corrmunities -

one is the technical advisor, one is the conr.nunity organizer. Since the 

technical aspects are not difficult to learn> it is possible that the community 

orgcinizer could handle both aspects. There is a real shortage of staff who 

know how to handle the organizational aspects which comprise the more 

difficult problem. One staff person (the Sra. de Santa Coloma) is not only 

very capable in the co"'munities but also has a radio program (temporarily 

taken off the air due to lack of money) devoted entirely to fishponds, which 
. 

educates and motivates the listeners and passes on information from one 
. 

community to the other. She interviews people participating in fish pro-

jects and has them explain how their projects are going,- how they have 

solved problems, and how they use the fish. Few in DINAAC, except for 

Dr. Pretto, match her enthusiasm. 

Although the pro~ect has an obvivus nutritiona1 focus, Dr. Pretto 

does not believe ar1y nutritional impact will be noted and furthermore he 
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sees the current grant as institution building not as a nutrition interven-

tion. This latter point is apparent from the allocations of funds in the 

PIO (25% to pond construction, vehicles and nutrition studies; 75% to hatchery 

ponds, technical assistance, hatchery equipment and laboratory, fellowships 

for studyin.theUS and educational m:iterials). 

I would argue that the Community Fishpond project is more a rural 

development effort than a nutrition intervention. Most importantly, it 

involves organization of communities to work cooperatively in improving 

their well-being. It also exposes the residents to new ideas, it may provide 
. 

employment and increased exposure to the market system, and it enables p8op1e 

to take an active role in development. 

It is clear to me that the fishpond project also addresses the protein 

avai1ability problem. Its impact on nutrition could be further enhanced 

by use of the radio to teach fish preservation techniques and to encourage 

parents to give fish to their youngest children*. 

I \·muld like to comment on one area of the fishpond project that 

disturbs me - the depen~ence of the villagers on the extension agents. I 

have seen approximately thirteen fishponds communit~es in all. They are 

all dependent on DINAAC to: 

a) bring them processed fish food (for \'lhich the community must 

pay) or, 

b) buy and sell the hogs and buy the pigfeed {using DINAAC as 

the lending agent). 

*Sra. de Santa Coloma is most eager to do this and asked to interview me fnr 
her radio prog,-am - the interview never came to be due to logistical prob..; 
lems, however I have passed on to her the information I thought necessary 
to convey the nutritional message. 
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Not only are the extension agents burdened dm·m by these marketing functions 

but also the financial responsibilities are h{Gh. For the project to succeed, 

they must be good bookkeepers and completely honest. Needless to say, if 

the program were expanded greatly on a regional or national scale, the 

potential would be high for inadequate service to the communities, overwork

in~ of agents, abuse of power, and mismanagement of funds. Small scale fish 

ponds do not provide enough production to affect long-term nutritional 

status yet only the smaller ponds, in the present scheme, are manageable 

on a local scale. 

I would like to see if smaller animals (chickens or ducks) could be used 

to fertilize the ponds 01~ if local resources could be channelled to feeding 

pigs (e.g. feeding them fish, grains, vegetation and tubers) or fish. The 

zealous fervor which has been focussed on fish should perhaps be accompanied 

by equally serious consideratio11 of the rest of the fauna involved in these 

ponds. This applies equally v1ell to veterinary problems which extension 

agents are insufficiently trained to diagnose. The expansion of the pig 

production side of the Community Fishpond project will not - as far as I 

can tell - be matched by increasing veterinary skills of the agents. Since 

p.ig raising is not widely practiced in this area, there is probably little 

common sense knowledge about pigs presently available in the communities. 

I question the need to send 6 students to the United States to receive 

Masters Degrees in aquaculture. While I am Sl're they will enhance the 
~ 

staff at the hatchery, I do not see any benefit in terms of improving the 

outreach to communites. The technology exists for making fishponds; it is 

qualified field staff who have the ability and enthusiasm to organize and 

guide groups which are lacking. 
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DIMf\J\C can not move fast \·lithout an earthmoving r.:1chine either. I 

would like to see one earthnm1er substituted for th~ 6 fellowships. The 

earthmover could serve double duty - creating fishponds and improving the 

roads into the fishponds, \'lhich in turn \'/Ould improve community access to 

the marketing system (although it would also confound the evaluation design). 

DINAAC also lacks nets to harvest fish (the~ have only one at present}. 

The proposal ~2ntioned that 17 new extension ·agents will be added to ths 

staff but these people can do nothing w_ithout·cars. The fish tank trucks 

may serve double duty as extension vehicles, but I sense that they will 

reside at the fish hatchery in Divisa which is at some distance from the 

Dli~A.AC offices in Sc..ntiago. Tht: numbers are inadequate for 17 agents a:iyway. 

The addition cf 17 new extension agents calls to mind the management 

problems a9ain. At present there is very 1itt1e surveillance of the work 

of the agents - that and political pu11 have allowed the ineffective agents 

to remain at DH~l .. f1C. To ensure that new employees are qualified to carry 

out the extension activities, careful selection criteria must be used and 

their work must be closely supervised in the field. Or. Pretto is over

extended at present and cannot assume such a task so a supervisor (or 

several) should be appointed. The supervis~r must be familiar with the 

corrmunities and have had long experience working with community groups. 

It is necessary to bui"td up supervisory capacity before new extension 

agents are employed. This function will not be served by the people re

ceiving Masters Degrees in the US (if in fact this was intended to be 

their function). Students, who have paper credentials and no experience 

working in the communities, may.well frustrate the older more experienced 

extension workers. 
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The best way to improve the community fishpond program, in my mind, 

would be to obtain the equipment they need (4-wheel drive vehicles, earth

movers, and hatchery equipment) and to increase their field staff. A 

commitment to community development rather than the present objectives of 
• 

institution building (Dr. Pretto) and nutr~tion (AID) \·muld go a long way 

to making an impact on the rural environment. 

One must also question what other mechan~sms might be used to address 

the protein problem. Increased planting of legumes would go far to improve 

protein quantity and quality in the diet since.bean and rice proteins are 

complementary. Other agricultural interventions - introduction of fertilizer 

and irrigation, for instance - coupled with an improved marketing system 

might also alleviate the nutritional problem. 

One can also make a good argument that tJte provision of good year-round 

roads vmuld be sufficient to increase consumption both by improving e;aploy

rnent prospects and by facilitating marketing of food. 

It is v1hen considering alternatives to the fishpond project that one 

can appreciate the non-nutritional impacts of the program. 



- It/ -

FORJ~.AT FOR FIELD INQUESTS 5/12 to 7/12 

J. McGuire 

1. Name of corrmuni ty -------·---
2. Name of woman interviewed Nature of marital rel' 

Age {cedula?) ------
Time lived in town 
Reproductive history {live births; abnrtos; preschool children dead 

and of what causes) 

3. Family data 
Members, ages (cedulas?), relationship to her 
Morbidity during last two weeks 

4. Dietary/Consumption data 

A. 24 hour recall 

1) receipes 

B. Weekly food pattern last week 
C. Weekly food purchases 

1) last week amounts 
2) where purchased 

O. Food frequencies -- protein foods 

res puerco pollo/gallina ~rijol queso/ 
leche pescado huevos. 

E. S~asona1ity 

1) Best season: months, diet 
2) Worst season: months, diet 

Name 
Otoe 
Chicheme 
Masamorra 
salsas 

Sugar 
oil 
spices 
fruits 
drinks 
spreads· 

3) Child~en's morbidity seasonality: what diseases in what months 

F. BF and weaning prac~ices 

1) First non-mateinal-milk food/drink 
2). When introduced 
3) Age of weaning 
4) Weaning foods 

5. Household income/expenditures 
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A. Agricultural production 

1) Crop -- acreage -- yield sold-·- consumr!d 
2) land tenancy 
3) Trends over time -- planting and yields 

B. Outside income 

l) Him -- type of work, months, weekly income 
2) Her -- type of work, months, weekly income 
3) Kids 
4) Best and \'10rst months for income? 

C. Food budget 

l) Best seas0n (months) 
2) Worst season (months) 

D. Expenses -- per week (last week) 

1) Food 
2) t·iedicine and medical care 
3) School and education 
4) Transportation 
5) Clothing 
6) Services 
7) Personal hygiene 
8) Installments 

E. Socioeconomic data 

1) Subjective description of household 
2) Literacy him her 
3) Pumped \·1ater ----· 

a} distance to nearest water source 
b) seasona 1 i ty of water 
c) type of water source 

4) Letrina? Servicio 

other type of sanitary waste disposal -------

6. Participation in fish pond 

IF SOCIOS 

A. Why members? 

B. Why others aren't members? 

C. How often fish harvested. 

0.. How much did they get at last harvest? {when} 
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1) How much free? Hm-1 much bought? 
2) How did they use fish? 

4
3) Mow did they prepare it? 

) How did they store it? 
5) How long did it last? 
6) Who ate it? How much? Prepared how? 

E. How much work on fishpond by (kinds, days) 

1) Him? 
2) Her? 
3) Kids? 

F. tlow does coop decide how much to sell and hm·1 much to keep? 

G. Who decides on stocking. 

IL Did they earn any income from fishpond? How much? 

IF NOT SOCIOS 

A. Why not? 

B. What are costs of belonging? Benefits? Benefits of not belonging? 

C. Did they buy fish at last harvest? 

1) How much? At What price? 
2) How was fi'sh prepared? Stored? 
3) How long did it last? 
4) Who ate it? How much? Prepared how? 
5) Did they give fish to criaturas? 

IF FISH POND NOT AVAILABLE 

A. Would they like fish pond? 

1) Advantages? 
2} Disadvantages? 

B. Do they eat fish now? 

l} How many times a year? When? 
2) Where do they get it? 
3) When and where did they last purchase fish? 
4) At what price? How much? 
5) How did they prepare it? 
6) How long did it last? 
7) Did they give it to the criaturas? 
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COMMUNITY DATA UEEDED _ FIELD INQUESTS 5/12 - 7 /12 

1. Conununity data 

A. Distance to nearest paved road? 
B. Distance to nearest health center? 
C. Total population 

l) Population in fish cooperative 

O. Population of nearby towns (sphere of influence) 
E. Nearest market -- distance/time 
F. Corrnnunity organizations 
G. Prices in local stores of basic commodities 

2. Fishpond data 

f\. Size (m2) 
B. Age 
C. Stocking pattern 
D. Auxiliary production (pigs? garden?) Yields, income, expenditures. 
E. Harvests of fish, dates, sizes, income and expenditures 

1) Percent sold to socios -- at what price? Percent given to socios? 
2) Percent sold to non-socios 

a) How sold? Who sold? 

3) Uses of income 

a) Expenditures for fishpond? pigs? garden? 
b) Amount returned to socios? 
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7-12 mo.** 
1-3 yr.** 
4-6 yrs. 
7-9 yrs. 

10-12 yr. 
13-15 yr. 
16-19 yr. 

10-12 yr. 
13-15 yr. 
16-19 yr. 

Man 
Woman 

Preg. 
Trim. 2-3 

Lactating 

... !) ' -

APPENDIX II - cor:SUMPTIOr~ U:PTS FOR ENERGY 

AND PROTEIN* 

ENERGY 
unit = 2,000 

Consumption 
Units 

0.5** 
0.6** 
0.8 
LO 

1.2 
l.5 
l.6 

1.1 
1.2 
1.0. 

1.4 
1 

1.1 

1.4 

kcal 
PROTEIN 

1 unit = 60 gm protein 

Consumption 
Units 

0.4** 
0.4** 
0.5 
0.7 

0.8 
1.2 
1.3 

0.8 
1.2 
1.2 

l.1 
l 

l.2 

l.4 

n.b. Each meal wissed should reduce the person's consumption unit 33r, of original 
value 

* From INCAP/ICNND. National Evaluation of the·Population of Central America and 
Panama. 1965 - 1967. Regional Surnnary. DHEW Publication No~ 72-8120, 
Washington, DC: GPO 1972. 

** Some adjustment will have to be made for nursing infants - i.e. 1/2 consumption 
units allocated. 
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APPErmrx I I I 

Option C - Anthropometry 

In Option C all preschool children in each coinnunity are weighed and 

measured in ~ummer and winter, both before and after fishpond construction. 

The number of children falling above and below 75% standard weight for age 

(INCAP growth charts) would be compared by Chi-squared analysis. 

The people will have to be notified ahead of time in a general assembly 

of the community or through house~to-house contact (~hich would entail at 

least a day of field work). Due to self-selection bias (probably excluaing 

the most malnourished children}, it might b~ necessary to carry the scales 

to· the homes of people who do not voluntarily bring in their children to be 

wei9!1ed. This search-and-weigh procedure could take several days. 

While weights have a more tangible nutritional meaning to policy makers, 

this option is not likely tu find significant results because 

a) Growth performance is influenced by many factors other than protein 

quality and quantity {e.g. energy in-sufficiency, parasitic load, 

overall morbidity, activity levels, vitamin deficiencies and phy

siological status (viz rapid growth·phase} . 

. b) The probability of finding second and third degree malnourished 

children {i.e. under 75% weight for age) is only 1 :4. If all pre

schoolers are weighed then the numbers ~hould be adequately large 

for statistical tests. If, on the other hand, cnly children from 

6-36 months are measured (since these are the ages when growth is 

most rapid and weight is a good indicator of growth velocity), 

then the expected numbers of malnourished children is less with 

lower probability of finding a difference in prevalence large 

enough to be significant in a chi squared test. 
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c) In serious malnutrition, the weight response to refeeding (i.e. 

catch-up-growth) is H".arked only in the first fe\·/ months after 

refeeding. This pcscs a problem· for scl1eduling and is 5 superimposed 
I\ 

upon expected seasonal fluctuations. 

Height (length) detenninations could also be made and might in the long 

run be a more sensitive indicator of growth performance than \veight in and of 

itself. Height ~~asures have the advantage that most malnourished children 

fall in low p2rcentiles of healthy children. Frequency of children below 

selected percentiles (e.g. 90th and 80th percentiles) could be used to test the 

hYpothesis about the effect of the fishpond program on growth. Since 

height gain is fairly slow, seasonal effects would probably not be detectable· 

in short term height gain. Thus frequency of low height measures can be 

co~pared before and after introduction of the fishpond (measures being 

taken during the same season of the year). 

Weight-for-height (cor.1parison of observed weight with recommended weight 

for the child's height} combined with height percentiles can also give a 

good estimate of current nutritiona~ status. The 11 Haterlov1 table 11 
- numbers 

of children deemed normal, stunted, wasted, or stunted and wasted - can be 

compared by Chi-squared analysis before and after interventions by season 

to monitor changes in the nutritional well-being of the ~hildren. 

As stated above, growth performance is influenced by multiple factors 

and an increase in protein quality and quantity is probably not adequate 

to effect a change in the growth parameters if all other factors remain 

unchanged. 



Trip report of Judity McGuire 
26 November, 1979 to 14 December, 1979 
Panama 

Meetings with People 

26 November 

27 November 

28 November 

29 November 

30 November 

3 December 

4 December 

5 December 

6 December 

7 December 

14 December 

Dwight Walker, AIG/ARD 

Boh Jordan, AID/ARD 
Anthony Cauterucci, AID/HRD 
Her~ Caudill, AID/HRO 
Elias Padilla, AID/ARD 

Dr. Richard Pretto, DINAAC, Santiago, Veraguas 
Extension agents, DINAAC, Veraguas 
Visits ·to fishpond sites, Veraguas. 

Dr. Richard Pretto, DINAAC, Santiago, Veraguas 
Extension agents, DINAAC, Veruguas 
Visits to fishpond sites, Ver~guas 

Extension agents, DIN.t\AC, Veraguas 
Visits to fishpond sites, Veraguas 

Joe K•tliatkowski, AID/ARD 
Pedro Martiz, AID/HRO 

Dr. Cutberto Parillon) Director of Nutrition Directorate, 
Ministry of Health, Panama 
Leda. Cristina Martinez, Complementary Foods Program> 
Ministry of Health, Santiago 

Leda. Viodeldia Gomez, Complementary Foods Program, 
Ministry of Health, Region·al Nutritionist, Santiago 
Extension Agents, DINAAC, Veraguas 
Villager interviews -- Rincon de las Pa1mas 

Extension Agents, DINAAC, Veraguas 
Villager Interviews -- Buenos Aires 

Extension agents, OINAAC, Veraguas 
Villager interviews -- Peru 
Dr. Richard Pretto, DINAAC, Santiago 

Informal presentation of findings to Bob Jordan, 
Dwight Walker, Pedro Martiz, Elias Padilla and.~H~r:P. Candill 
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APPEND!:< IJ 

Fish ponds vistr·~ 2('.-30 Nove~iber, 1979 

28-Nov:;mbe~ 

p.m. 

30 November 
a.m. 

p.m. 

. G~vil~n (de la Mesa) 

.. 
C.:.1·~'c Redoiido (de 1a f·~csa) 

('.·::::::on de) .las Pa1mas 

C.~:rto Paj al 

Los hijos (higos?) 
de San Jose 

San Jose 

Trinidad -- Rio de Jesus 
Rincon Sucio 

Atalaya 

Small pond· (w:: want into tha old· 
wcman 1 s ho.use here) 

Large machine dug pond-with pigs -
and ducks· 

Med.-sized (where the man brought 
out his list of figures and we went 
to the Iglesia) 
Med.-sized pond with silver carp 
(near las Palmas) 
1 small and 1 large pond (where 
we saw the Guayrn i on road). 

Small pond (we had to scramble up 
a little hill here and didn't meet· 
any of the people) 

Mcd.-sized pond (where the machine 
had been left, unused, near the· 
RE.NARE project) 
Very large pond; ciclo basico and 
asentamiento 

Large pond with pigs; ciclo basico 
Med.-sized pond with a few ducks 
(man with ~adio and gold teeth 
spoke with us) 
Inst. Jesus Nazareno. 
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with Ref ere.nu~ to the USA ID /Pan01:..1 
Nanagcd fishpond Project 

A REPORT TO THE USDA NUTRITION ECONOMICS CROUP 

By: Jon Hitchjngs 

Under RSSA 3-77 (Eccmomic Analysis of Agricult-ural Policies) with 
the Off ice of Nutrition, Development Support Bureau, AID 

January 1980 J 



This note on research orientation and methodology is an outgrowth of, 
' 

and a response to, Judith ~1cGui:.e's consultancy report to the Nutrition Economics 

Group, USDA/OlCD, under contract No. 53-319R-0-45. In the following, familiarity 

\dth the.project is assuncd, and a premium is placed on brevity. (But the paper 
grew inescapably when budget considerations had to be added.) 

I. ASStf.\1Pf IONS 

The task is to ev~luatc the nutritional effects of constructing rr.anaged fish
poncls in 30 small Pana.rr.anian Yillages > averaging perhaps 30 households each. 
Thes~ asst....111ptions are ma.de: · 

1. The ponds are not viable unless they are economically self-sustaining 
after start~up costs; an inucri:.'!!dent financial appraisal will be made. 

2. The ponds are co-op run, probably not achieving 100% participation; .. 
infonna tion from co-op managers can ht! gotten independently of a household-i 
level survey. 

3. The nutritional conce!1'l is protein intake, indicated by poor protein quali~i 
and quantity in the diet. (The extension to energy is straight-fon<1ard.) ~3~ 

4. The nutritional outcome variable is the change in household protein con-
sumption per consumer.equivalent, to be established by surveys, · 
The individual is not the focus, but households are asked whether fish is 
given to childr~1. 

II. RF.SFARCH OBJECTIVES 

1. Do fishponds boost total household protein consumption? 

• 
2. What household characteristics affect the outcome? 

3. ~'hat conmunity ~haracteristics affect the outcome? 

Objective 2 aimes at discovering: 

2A. \\'hich households benefit and why? 
2B. Are households having the poorest diets reached? 
2C. >:re fish substituting for other foods? 
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The substnr;rial e>.1)ansion of thC! c1ui::stior:..nairc rcquin:<l for dctennining 
indirect cf fee ts w.ar or may not be ,.:.'.lrrc> .tcd: 

2D. Are fish altering diets tJ1To'..1gh price effects on other foods? 
2E. /\:re fish altering diets through income effects fro;n ch~iges in 

labor allocations or private commercial disposo.1 inside or out
side the village? 

Objective 3 aililes at discovering (partial list): 

3A. Should the project be ex.tended to other communities? Wnat ·type? 
3B. Is total pond output relative to village size adequate to effect 

a meaningf'UJ. household-level dietary change? 
3C. Is the output distributed to co-op members adequate to effect a 

change? (Important if so;;-.e fish a.re sold by the co-op to meet 
eAJ>enses.) _ 

3D. ~'hat are the tenns of distribution? Free? Concessional price? 
According to labor input.? According to household size? 

3E. Is there co-op· distribution to non-members in the village? On 
what terms and what magnitude? 

3F. The extent of co-op participation. 
3G. The extent and nature of disposal outside the village.by.the co-op. 

There are differences and overlap between Objectives 2 nnd 3. The household~ 

level investigation is certainly distinct from a co-op ruid commurJ.ty inquiry · 

concerned with fishpond operation and output, and comrrn.mity .. ·wide characteristics. 

But note that objective 3 is really co;npotmd. Subquestions 3B-3G hold some inter

est even if one community is studied and no household sunrey is conducted. Alter

natively~ answers to ~ese _questions at the co-op level may be derna..'1ded to_ explain 

a 1no consumption effect" result from a household su..-vey. 
. . 

. . 
The j]rrportant issue of extension of the project, contained in 3A, is another 

matter. The question ·necessitates the household survey to arrive at one observation' 

of the comnuni ty-·wide constnnption effect. One observation cannot stand alone in 

this expanded context if community-wide conditions are suspected to vary importantly'•. 

so a sample of comnunity effects and characteristics nrust be analy~ed toget~er. 

Variations in some of the following conditions might require th-is.approach: 

I. Pond size relative to the community size. 
2. Type of fishpond feed (commercial1 village crops, ·animal wastes). 
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3. Access to nets, r..arkets, othc·r dispos:-,! channels. 
4. Co-op partid:pat: 0!1, r..:mageir.cnt stnic~:tn-e, fish-distribution pro

cedures, or han1cs t frequency. (Do r.:~in~ fish go to larger household~?) 
5. l"rodu~ti ve pot en ti al of the p:mds due te: su.1light, <1;1 ti tu ... le, clill.ate, 

han1est schedule, size:, etc. 
6. Proxiinity to extension services. 
7. Preferences and bv.seline diet: Will mcrre fish be eaten if·rice is dominantf~; 

If these factors are deemed important and variant across villages, then 

pertinent community data TillSt be collected. 

The overlap of Objectives 2 and 3 allows some valuable cross-ch~cking of 

co-op and household figures for: 

1. The extent of merr:bership. 
2. Labor inputs. 
3. Quantities and frequency of fish distribution to the household. 
4. Conditions of <ii? tribution to raembe1·s and norunembers. 

Two ir.:po-:::·tant transactions i;hich probably cannot be checked by comparL"'lg co-op 

answers with household ans\·;ers arc gift transfers an.d resale. 

. I II. TIIB CRUX 

Whether the evaluation is successful may tun1 on t.1le study. 1s ability to 

penetrate the temporal snd household distribution 0£ fish. 

1. Temporal Distribution Tim:L"'lg enters three ways: through seasonality, 

the production cycle, and storability. The expected best and worst seasons can 

be treated separately._. These are seasons with high or low protein intake from 

non-fish sources. However, there may _be seasonality in the pond production levelS. 

Do experts say output is constant? 1'\1112.t about seasonality in level of fish feed 

if it is derived from crop or animal sources? It cannot be assumed that the 

yearly aver_age protein intake equals the best season/worst season average, yet 

stratifying by season is probably sufficient to be highly infonnative. 

Within seasons, the timing of the survey with re~ect to the 'last~'fish hanre 

is crit~c~l •... ~~~i~e reports that fish "lasts no mo:re than 10 days after it_.iS>\_ 

~"" , : 

* In other words, are there vari:itions in the complementilr:i.ty ,pf.tji~ e 
.. --~~~ -~~-th fi~h~. • -'C"•' 
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harvested (<lnd dried) and most p:::oplc used up their allotments in 2-4 da}'s. n 

lt is arguGd that weekly harvests arc necessary :to sirnificantly alter the diet. 

Even if they are achieved, there is reason ~o suspect \·:i thin-week fish conse:;;ption 

cycles. It is not unlikely that some villages will han"est tv:o or three times a 

month at best. Fish may displace certain foods to other days and thereby raise 

protem consllir!ption even when fish is not eaten, but the strong expectation rennins 

of several protein consumption pe~.ancl trailing-off periods per month. 

The utter lllliqueness of studyL1g a pheno:n.enon potentially having such marked 

periodicity, (high antplitude> short cycle) r.lUSt be recognized and built into the 

research design, in my opinion. · ·l\.,.o examples follow; ott1.ers are plausible: 

Example 1: One village 1s mder study, before arid after the fishpond. 
The harvest cycles are 10 days, but w..ost households are 
interviewed in the "after" survey 5 days since the last harvest. 
The effect is tmdercstilnated. 

Example 2: Several villages are compared. Villages further OO't'ay tend to be 
visited systematically later in the week, as a result of convenience. 
This corresponds to being surveyed later after han:est. A par
ticular community variable (distance, altitude, certain crops?) 
shared by the remote vi~lages is statistically related to a ficti~ 
tiously low protcL"l effect. The recorrmendation is handed dovm 
not to expand the project to Villages lvith that cliaracteristic . th .r:: m e ""uture. 

To really handle this problem, it may be necessmy to randomize days of ob

servation somewhere along the line, and (not or) include questions pinning dcrwn 

when the last harvest was. Surveying three days in a row does not suffice since 

a crucial issue·· at stake is whether there are bia-;es influencing the beginning of 

the observation period. Validly sampling the cycles presents its own unique ad

ministrative burden. 

2. Household Distribution It should be relatively easy to obtain total i 

production. The household distribution is more diffia11t. \'Iller~ ~oes-it all I 
actually go besides into the kettle? Invisible transfers, gifts, sale or rec~aJ.~~ __ I 
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• 
by households, sale by the co-op, spoilap.~, tmequal distribution, may all 

b-__~ar jnvestigaticn. If distribution, by c~~;ir.n or dcfaul t, is at a concessional 

price to co-op meii'.bers> so:ne households may purchase more than they intend to con
.re-

st.nne, lowering the village consumption effect if it is sold elsev:here. , ... 

About~40 pounds whole fish per week in a ccmrnunity of 100 consumers su-pplies 

4. 4 gm protein per person per day. This is about 1090 of the pilot study' s observed 

protein ::.'.·. intake, including two villages (out of three) already havi.-rig ponds. 

This compares ·h·ith an average weekly yield cf 50-70 pmmds at a model site in 

the village of Buenos Aires, ·Panama. A 10% gain may 'not be an unreasonably high .. 

target. 

V. EVALUATIOl~ DESIQ; 

'Ihe stated research objectives require household and cOIT.IT!l.mity data. Even 

without the issue of extending the project (3A),, comnunity :infoim:'1tion on the 

functioning and output of the pond is needed to fully interpret t11e household 

effect should no consumption gain be observed. Judging the project's nutritional 
. . . . fur.th . 

success in tenns of canmn.mi.ty c.hai"acteristics entails a/\ e}cp~ded set 0£ village 

data, as sketched above. ·. 
Testing the statistical s_ignificance of a prote:in consumption gain should 

. . 

involve a careful examination of what is the unobs~rved dimension requiring gen~ 

er"tization. Another approach to the same issue is to ask ''What is being ran

domized and sampled?" McGuire advocates surveying all households in the community. 

If they are all included, there is no need to infer or generalize the result to 

other community members. There are no unobsenred househ~lds, and tn'ere·-is· no need 

to randomize a 100% sample. The "significance level",._ ~1 this context, gauges the 
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likelihood of the outcome if all observations were included. In this sense it is 

superfulow; . 

LikcKise, if the uni verse o:C intcrc:s t is all co:::m.i:1i tics in the project, and 

they are all sun1eycd, as recorrmen<lcd in McGuire 1 s report, then the question of 

sarnpling and signific~'1ce aga~, does not arise viv-a-vis unobsenrcd project villages. 
-~ 

T.1e 11mriverse of interest", however' might be all villages '1-thich might become project 

sites or fis11?ond sites in the full.ITe. 1hen the question is whether the villagl!s 

chosen ir. this project are representative of others th2t may be of interest.! 

The other UI1c:bserved dimension is cm0u:ytion by households en days not sur-

veyed. Have they been adequately S&t!pled? The above corn;nents on the periotl:icity 

of fish consl.t7;ption e:>..-pose the need to avoid biases in the days of observation. 

Three possibilities are:: 

1. Some randomization of the days of observation; 

2. Weighting the consumption effect of differen.t G.ays according to the· 
time since the last harvest a-.1"1.d th2 nt...11ber of days at that level represented; 
This may require prior lmowledge of the timing of harvest, and some drop- ·. 
off-in-consumption estimate. If we knew harvest was on Mo::1day > and· consu;nption 

(of fish) would tend to be high and constant on Monday :md Tuesday, low and constaJ1t 
on Thursday through Sunday, weights of 2 and 4 for observations on Tuesday 
and Friday might yield a good weekly figure. Ovednesday is assumed to be 
in between. ) 

3. Spreadin.g the households surveyed through the harvest cycle. This may give 
a good comnil.l!l.ity figure (tm.der certain assumptions) , but it could present 
problems for analyzing household charac~eristics. Since no household by it
self has a representative level of fish consumption (if indeed it tapers 
off after harvest·: and has marked periodicity), spurious household character
istics might be held acc'Juntable for variations. A partial..correction might 
be possible if a question on lapse time since harvest is included. 

Perhaps periodicity of intake and the biases of days of observation are not as severe 

as these reflections imply, but a strong pri.ma·facie·case·ean be made that it demands 

SQ)ne careful consideration. 
I 

Probably all communities should be observed if 1.) one goal of 'th.e ·~valuation 
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is to decide whether the project should be extl.!n.Jcd to other villages; 2.) irn-

p3rtant community-level variables are believed to vary significantly; <J.J:d 3.) 

the coi7'.::'u.ni ties in this project :::.-.:·c represc;1t~ti \'C of ot.hE•rs, \dthin o; outside of 

Panar;a, th:n might becoT!le fishpond sites. Even Ki-:h oll villages in t!1c study, N 

equ2ls 30 cor:::nunities. Th.is mc~1s that at best, 1;1aybe one to three ch~racteristics 

\·::ill e;;1erge as importc:nt predictors of what type of villc.ge a pond is likely to 

affect .nutritionally; ass~g so;;:c successes and some failures. Discrimina."'l.t 

analysis \:ould be possible~ If this technique is used, villages \·:o'Jld be grouped 

i~to "lo.rgc protein gain" and 11 ssc:.~l protein gain11 categories, and a dummy variable 
wouJ c be 

i;1.:1.icatin::; this classification A the dependent variahlc. TI1e difference in protein 

consL..11rpticm, before and after· the po;1d, at the co:'",11:mi ty level, is used to place 

v:..ll2gcs in categories. The technique is m::ffe appropriate if the outcomes ?.Te 

b:Llched (clc2r successes and clear failures), but the level of gain that qualifies 

a Yill2ge fo:· inclusio:i. into the "large effect" er "success" catesory can be set 

arb:trari1y or in conjlffiction with nutritional considerations. An 80-100% househo],d. 

5~lc ~ithin villages is reco?":":.~2~Jed.* 
If no extrapolation is required (objective 3A is dropped) ar.:J. only the present 

(all villages) · 
project is being eval1.:ated, then a 100% community S&llpleAis probably not nBcessary. 

Fifteen or twenty villages,choscn at randorn,should give a go_od idea of the imp::ict 

of the project on protein consu:nption. Sampling no ir.ore than half of the ho~eholds 

in each, at-statistic based on a household N of-225 would suffice.for the total 

picv.:re. Each variable in this test would be the household difference (paired), 

and the SD would have to be computed on the set of household differences. 

Any investigation of household characteristics affecting the outcome will probably 

require merging villages. If regression is used, for example1 (there are assumed to 

be no more than 30 households per village on average) even a 100% S&irple would 

allow only one or two ex-planatory variables to be included if a sD1gle village were 
. . 

"t ,_ .... .> 

studied. Regressions might be performed cm households merged into two or three 

* This approach does not depend on househo~d pairing. 
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diffL'H'r;t cl~sscs, varyin~ on so::1:; :important co::~:.~::1ity-1·:ide characteristics, or 

so:ne co::-..--::tmity variables (pcmd arcJ. in square r:::.:tcr.:> p:'.T co-op merr.bcr?) ;:ii~;ht 

enter 2 regression of all houscho;.ds co:abincd. In ej :!1er case, the dcpc.:n::?nt \·a:::iable 

,,·ould be the household difference :i11 protein con.strr.pt.ion per consumer cqt.:.i v2 :cnt. 

In conclusion, studying either household characteristics influencing the protein 

effect, or the total success of the project, 1..ay not d':!m.J.nd a 100~ san:plc of the 
, 

villages, nor a 100% sample of households within. Projecting th:; impact 0£· fu~ure 
may 

fishponds require a 100% village s'.1:-::ple, a nearly cc~jjlcte sar,;ple of housdv::ilds " . . t11e 2.sstL'Tr.)t1on 
·,.;i thin each, 2nd" that the villages the proj cct enters ~re reprcsentati ve. TI:e: ability 

of the evaluation Study to Validly represent the short-tenn cycles in fish CODSU111p';:.:_c.:-1 

that are expe:tcd, and to penetrc:.te t..1>e distribution c,f output, v:ill largely cieter-

rt· may be advisable to have a long-tenn follow-up survey of a £cw vill2.gcs 

proviili~g more than the 18-month perspective afforded by McGuire 1 s suggcs~~::d desi~·;1. 

Since the construction of ponds is phased in over three years, t.h~ survey teams 

will still be operating in some villages long ~fter the first ponds are i.'1 o;iera.ti;-.:r;:.. 

This facilitates a later follcw-up of the co:;:;nmities \:here ponds were first 

introduced. 

., - ·- ..... 
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VI. ALTERNATIVE PROPOSALS 

HOUSEH~LD /\Xl\LYSIS 

Although randomizing the days of observation is the rr.ost appealing solution 

to tJ1e periodicity of intake problem from the conceptualization and analysis stand-
• u 

point, the logistical and administrative difficulties w.ay see.:a insum.ountable. 

A key parameter is the harvest cycle length from v:hich days would be Scuiipled~-

the longer, the Pore burdensom. Barr:ing this approach, combining possibilities 

two and three r.ny be a "secor.tl best" solution. Three successive days of ob-

servation would be made to overcome cay-to-day variations in intake, as tmder 

McGuire's Option A. The three-day periods would be spread across the harvest 

cycle by design, so that so~ households would be observed during, just after, 

and long after harvest, and <lt the midpoint between harvests. Hopefully tlus 

v:ili' yield a fairly accurate village average intake over the cycle. TI1e prc:blc!.i 
. lll . 

of spur1ous household characteristics being held accountable for differencesAhouse-

hold level intake;· ·which are actually due to the time factor~ remains. I-k>"w-

ever, the questionnaire can obtain :inforraation on the tµne since harvest, the 

storability of fish, and changes in intake through time. The two most apparent 

methods of using this infonnation to correct for biases would be either to in .. 

elude the nUmber of days between harvest and the survey as an explanatory vari

able in a regression analysis, or to estimate a "drop-off in c:Onsumption" func

tion and use this to ·impute average levels of intake over the cycle. The cycle 

lengths would be expected to vary betweem villages, and again, this question of 

periodicity gains importance when the cycle is long. It may not be such a pro

blem if a weekly harvest schedule is actually followed. Without due care, there 

lri.11 be a troublesome tendency to gather infonnation from the househoids which 
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only reflects 

in the consu;:.ption-effcct ar.al;·~j s. 11:~ questiorir;·L;..i-c rn~15t be clcsi~cJ \:i th the 

specific type of analysis in 1::incl to r:.inimize t1:'2 8r.·,ourr:: of less-t:..Sa~l(; s(;;::onc<:ry-

type <12.ta. 
will 

It is possible that high protein foods A be displac:ed by fish L'1 the sense of 

being constur.ed later after harvest once} · the fish has been used. up. .T'.nis .v.i11 of 

course r:1i.tigate the periodicity of protein .intaKe. lbwever, a working lr[pothesis 

is that fish L'ltake at least, and r.iaybe protein ir.takc, raay have a quadratic drop-

off functional fonn. So it may be 1·:orth pointing out that the tir.le sL1ce Jnrvest 

(nw.iber of days) and probably its square, woulcl both be appropriate in a regressicn. 

It has bee11 suggested th~t for evaluating the nutritional impact of tlie pro

ject, son:cthinJlcss than a ioor~ s3;~-,plc of houschoJds ir1 vill~ges may suffice. 
_:..L 

In some cases, it rn.ay be cheaper to survey all households than to trace household 

I f . d . 1 1 F . "lJ . . 1 - ft= . 11 .. ? .D. s to -m a particu a.r samp e. or wnat vi .rl.~e size 1s t-_,1e trac!e-o _ eq . .IBL 

McGuire's. report assumes a censllS of households has been nude prior to the survey. 

I would suggest, as an approximate approach_, including all households in villages 

under 40 in size, and half of the households in larger villages. This should not 

introduce any new wrinkles in the question of whether to weight observations when 

households from several_ villages are combined for analysis. Tne villages would not 

be equally represented in McGuires"l00% of all villages" rccomnendation.anyway. 

If some villages are large and households are l.mweighted, the proposed modification 

would reduce over-representation as well as cost (pTesumably) • 

I am dubious of the merit of collecting income and expenditure data for 

the ptrrp0ses at hand. CUrtailing the scope of the questionnaire in this respect 

would also lower cost. Neither this suggestion, nor the recorrrnendation to 

survey half of the households in large villages are costed out in tpe·budget 

estimate thai follows (after village analysis). A guess as to the cost of 
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spreading observations throu&hout the kirvcst cyc1c is ma<le. The r..ain cost 

increasPs would accrue fro!'!'. mere t:i.rr.~ ~1c rrorc trm·el. 

In the pages that follm,· 1 O;>tio:-is C ~md D are added to M::G'vtire 1 s A and B 

for survey design. C and D both include the suggestions 1r.acle above, and it 

should be kept in mind that some of these JP.odifications will lm·;er costs, although 

' tJris has not been included in the budget esti.Jr.a:tes. The main difference between 

C and D is in reference to the nwnber of villages visited. D is geared to 

including objective 3A (in£crences about future projects) in the design, and 

therefore requires a larger village sarrple than needed to just evaluate the one 

project. TI1e village dif~ercnces between C mid D are elaborated on below. TI1e 

r..ain reason for not recomending changes in the household sar;rple size, comparing 

C to D, is the inefficiency of hunting down and sampbng large portions of small 

villages when a 100% sa.7.ple may be easier.* 

·Both C and D envisage a long--term follow-up of villages that first ha<l 

ponds constructed, probably ir1 1984. This is considered extte:nely important 

to realistically evaluate the project's impact. The impact in the first year 

after construction rray not look like the years to follow. Taking only one 

of many examples, have the ponds silted up without being re-dredged? 

* If village ·sizes ranged from 100 to 200 households (many tj.mes larger 
than in Panama), for example, then it might make sense to sample 30.households 
from each for th? purposes of C, and a larger ntunber for D, or if household 
analysis within a village (instead of villages combined) were of jnterest. 
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\'ILL:'\GE A\'.ALYSIS 

1be following is one possible apprc:cil to studying village chc.racteristics 

as they influc;lce the success of fishpon:is. 

1\.;o questionnaires \·:ould be drnwn up, called the ''Village" and the "Co-op" 
• 

_survey forr..s. The first would record the rr.ore stable features oi the village 

such as location with respect to roads and r.2rkcts, access to advice from 

fishp:md extension agents, the number of hauschol<ls, the proximity to non-

agTicultural ew9loyrnent possibilities, e.b. in semi-urban or urban areas, 

fi.--.;:ed factors that may affect fish pond product.ivity such as altitude-or tern-: 

pcr2turc, the fish pone size, and the like. A physical measurement of the fish

pond 11ay be neccssart. (Ciretrrnference ar,d d::pth ?) 

The .. Co-op-· Form Kould be administered ·co the fishpcmd Ir..C<f1:agers asking 

abcmt co-op participaticn from the village (E:iw many houscholG.s?), the fish 

feed i..nputs to the pond, harvest frcqu(:ncy, yield, distribution schemes, labor 

inp~ts, nets, etc. 

- ·Under -Option C_.: Conf:L---ied to a project evaluation, the Village .:fonn would 

be used 30 tirees: all 10 of the first series of villages would be surveyed 

at the time of the Winter Post Test rrlousehold) S:rrvey; S of the second-series 

-villages and 5 of the third-series villages would be surveyed at the time 

of their Winter Post Test Surveys; and ·the first 10 vill_ages would have a 

repeat visit in January and February of 1984 for a 10!1& tenn follow-up. 

The reasoning for this suggestion is:· 

a.) Wit.11.out extending the total length of the evaluation, only the 

first villages in which ponds are constructed are candidates for a long-term 
•c.. -·· ·>-· 

follow-up. Since there are so few of these, all 10 should be included. 

This means using the form in 5 first-series villages from which no household 

- . 
ir:Icrmation is sought . under Option C, at the beginning, and late into the project.. " 

-~-;;~:~ 
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b.) The village churnctcrj :»tic~. of interest arc nr>t likely to ch:!ng<; 

sc~sonally, so this fonn docs not need to be completc~d in both seasons; ho'::

cver, the)' may dumge by the time of the long-tem follrn,·-up, so it is repeated 

then. Access to markets is one su~h characteristic that IB3Y change. 

c.) The Village Form cannot be given during the pre-test survey since 

the pond size, and perhaps depth, if t.l-iis is not standard, are being treated c..~ 

village characteristics. 

The Co-op Fo1m would be given wl-lenever the Village fonn is given. In 

a<ldi tion, it Kould be given in the seco;-i.d scas_on during the Su:rrurier Post 

Test Householcl Survey. However, it would only be given orrcc during the long

term follow-u?, since the household long-tenn follow-up surveys are only given 

once. It is assuned that in gencTal, out.-put, participation, and distribution 

infonnation from the co-op "~11 be of interest in both seasons. 

·'·Undet ·0ption D Option D requires all villages to be included so that 

the sample is large enough at the village level to extrapolate from to other 

possible fish projects. The proto~ols for the Village and Co-op FoI1i~ would 

be the same, but would be applied to all second and third series conmrunities. 
. , ~ 

A reproduction of McGuire's Timetable, found on the next page, conveys 
I 

the overview in simpler terms than the narrative approach above. ''V'' has been 

written in for the Vill.age Forms, and "C" for the Co-op surver. The long-term 

surveys have been added tmder 1984. However, the timetable does. not distin

guish between Options C and D with respect to whether half or all of the second 

and third series .vill_ages enter the analysis. 

1 

I 
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A. Notes on M:.Guire 's Budget 

A partial budget is given on p. 34 of McGuire ts report. The intenrie\\ 

and coding cost. for her Option A is given as $4~,500 and for Option B, $20,800. 

The author states these figures are exclusive of e:xpcnses for v'lrs, gasol::.ne, 
' 

and fixed costs, which she does not attempt to estimate. Fixed costs include 

training for interviewers, analysis, report preparation, the project director's 

salary (full time for four years), etc. It is unstated in the report,.but 

she has figured all l~bor at $7.50/day, including drivers, per diem's at $7.50/ 

day, and equipnent at $50.0C/set. Coders do not receive per dierr6. Her cal

culations assrnne 25 households.per village, and the census costs are extern.al. 

It ~hould be noted that no costs are includ~d for questionnaire prepar?tion or 

testing. There ·will be a significant ammmt of ma.'1ual or computer matching of ... 

household questiormaires which will add to the cost of analysis. 

B. Alternative Budgets 

Using the same set of assumptions, wage rates,. and l:i.mi~tions, a 

very rough idea of the interview costs of other alternatives, Optiens c.and.D, 

can be worked out. In both C and D, i·t is planned t:o interview households for 

three consecutive days per season, as in McGuire's Option A. ·This is probably 

necessary to overcome day-to-day variation in intake. ~th C and D envision 

Village and Co-op surveys, and a long-tenn follow· up in ten villages :includ.L,g 
i 

a one season repeat household survey. Option C considers only five out of 

ten of the second and third series villages. Th.is reduces the total number of 

survefed villages by a thi1·d. Option D, recomnended for analys1s extrapolating 

beyond simple project evaluation to find village characteristlcs conducive to 
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success nt other fishpond sites, would sunrcy c: 11 the villages. The suggestion 

to drop det2ile<l incor:K~ m~d ex-pend) tun: p8:t ~0:1S of the household strn·ey is 

p:irtially off-set by requiring mere infon:\.1tion about the use and disposal of 

fish and the timing of the last harvest. Some bwget savings my result, but 

the recommendation folloHs from the belief t.hat given the intake data and the 

purposes of the evaluation, it is unnecessary. There will be a savings in terms 

of coiling and analysis.froo its omission, again partially off-set by the additional 

village and co-op data that I am recorrnnending·be collected. Is it really the 
. 

intent of the evaluation to perform thorough economic ar.alysis of expendituTe 

patterns and income? 

The follow-up of the first series of villages in 1984 may cost about 

$3, SOO for the intervim·:s. 'Ihls is similar to the 1980 expense of the first 

visit to this group of ten corrrnunities. Spr~ad.ing the intervie\\S through a 

hanr'est cycle is going to ritean more time and transportation. As a gl1e::ss, this 

may escalate costs 30-50%. ·Let 1 s pick 40%. T1·:0 partial budgets for inter~ 

·views would be: 

TOTAL 

Partial Costs 0£ Interviewing and Coding 

Option C 

- $43,500 
- ·14·500 
.. 't9~{f 

' + 11,600 

+ 3,500 

~ .. l,300 

~ 45,400 

Mcc;uire•s Option A figure 
Dropping 10 Villages (One third) 

( 40% adde~ ."! for spreacling mt~rviews 
tlrrougr..ouc fi!:ih harvest cycle) 

Long-te1m-£ollow up of first 10 villages, Household Fo1 
Village and Co-op StrrVeys· (See Below) 
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Option D 

$ 43, 500 t-~cGuire' s O;>tion A Figu:-c 
+ 17 ,400 Spreading the Interviews adds 40~o (assume) 
+ 3,500 Long-Tenn Foilow-Up 
+ 1,800 Co-Op and Village Survey5 (see Below) 

TOTAL $ 66,ZCO 

. . . 
Asst.."1!ptions tmderlying Co-op and Villci.ge Survey Costs (Inten'icws Only) : 

Option C: 20 villages + 10 repeats = 30 Village For.:lS filled out 

73 

50 Co-op Forms (More since seas_ons) 

40 Interviewer days 
40 Driver days 
10 Coder days 
80 Per Di.ems 

. . 

AssUil13 one village 2nd one co-op question.:."'1..aire per day. 
i\nen doing seasonal co-op fonns, assume two per day. 

Option D: 30 villages + 10 repeats = 40 Village ForrrD 
70 Co-op Forms 

55 InteTVieKer days 
SS Driver days 
15 Coder days 

110 Per Diems 

It is expected that co;r.pared with the household level survey, a substantial 

amount of village characteristic and co-op data can be collected at lcrN cost. 

Whether co-op records of pond outinit are kept may be critically important. 

~istance wheels or some other equipment may be needed to figure out pond area 

(the area can be found from the cira.u:rference if round). 'lnere are no additional 

equipment costs in the budget. 

These intel-view budget guidelines have made same heavy assumptions and are 

total_ly depende;1t on Mc.Guires figures and additionil assumptions. Are they 
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infol"J!l3tive or believable? 

The const:ltant believes $7 .SO/day (50-SOt abo·1c agricultural work) is 
it 

reasonable for inten·iewers. Whatever does a;;ply ,
1 

... should probably be above 

the rate for drivers O·fcGuire has assumed the same wage). Only a pre-test 

'dll te~-1 if six household intenriews per person per day is reasonable. One 

village and one co-op form per day is a less strenuous pace. The 40% added 

on for ?Jlreading the. timing of the household survcyis pUTe speculation. There 

is no contingency allow2nce in the budget, nqr additional time -,~ repeat 

visit~ to locate 1nissing respondents. 

NOTE: Before lm.mching into an evaluation of the protein im?act of the 
project, in my opinion, there should be a clear de~o~stration that 
protein is a distinct, widespread (in target villages) and :important 
nutritional constraint. The appareat heavy .. r~.liance or .. tubers is 
suggestive. · 

-- mo --
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I. Introduction 

This report is submitted pursuant to the provisions of AID Contract 

525-412T which states: 

A. Objective: to assist the Gover~ment of Panama in organizing, 

coordinating and implementing effective aquaculture programs. 

B. Description: the contractor sha11 work with and assist the 

Director and Staff of the Directorate for /i.quaculture (DINAAC) of the 

Ministry of Agricultural Development. 

1. Review the present authorities and responsibilities of DIN:AC 

as established by current Government of PJr:~;.:a aquaculture policies and 

programs. 

2. Develop a plan in which the organizational structure and 

administrative responsibilities withir. DI~U1/\C are delineated in c manner 

which will enable it to effectively plen and implement aquaculture activities, 

including, construction and management crF hatchery ponds, laboratory research, 

demonstration ponds, training and exter.sion, which are included in a grant 

-.pr.oposa1 to be submitted for consideration of USAID. 

3. Assess the current effectiveness of conducting extension 

activities through MIDA's regional offices, and if necessary reconunend 

ways in which extensions might be made more effective. 

4. Recommend staffing requirements and staff training necessary 

to permit MIDA to plan end implement a natural agricultural program. 

5. Evaluate current procedures for the procurement of goods and 

services and recommend ~hanges if necessary. 

6. Analyze alternate administrative mechanisms for· operating a 

revolving credit fund for integratE~d swine-fish production and reconm~nd the 
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most feasible alternative. 

7. Develop a preliminary scope of work for an administrative 

study to be conducted as part of a Managed Fish Production project. 

The study will evaluate the effectiveness of alternate 

arrangements for program administration which w111 be tested during the 

project. 
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II. Summary of Findings and Recommendations: 

1. The National D1rectorate of Aquaculture has a most adequate 

current legislative base to enable it to plan and develop - flexible 

programs in aquaculture consistent with the funds made available to it. 

2. The establishment of separate Departments of Aquaculture 

.in the Re~1onal Directorates of the Ministry of Agriculture to serve as 

implementing agents for programs of DINAAC is considered conceptually sound 

and feasible. However, these must be kept separate under the supervision 

of the Regional Director and not be integrated into other Departments 

at Regional level having other programs. 

·3. The current organization structure of DINAAC is considered 

appropriate for the 1rnmcdiate future.* Suggested functional statements for 

the national organization and regional ~uaculture departments have been 

prepared as guides for use by DINAAC and are included in Appendix 2. 

4. There is need for a formal internal communication system . 

.. The development of that system cmd the coordination of its operation should 

be assigned to the Department 01r Administration. 

5. A chief. Department of Transfer of Technology should be 

reouited as soon as feasible to make this Department more effective and 

eli.m1nate the necessity for the Director, DINAAC to serve in that capacity. 

6. The Department of Transfer of Technology should undertake 

a more organized approach to the development and publication of technical 

guides and standards for. program implementation and materials.for training 

purposes. Technical ass1stanc1~ should be provided to assist 1n this effort, 

and to train the personnel 1nvo'!ved .. 

* See Appendix I 
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7. It is advisable to increase the functions of the Programming 

and Evaluation Department to include the coordination c• program and project 

planning,including the preparation of the investment budget and to establish 

and coordinate an effective system of program evaluation in cooperation with 

other appropriate departments. 

8. A high level person with an economics or program planning 

background should be recruited to serve as Chief of the Prograwming and 

Evaluation Department. Preferably the person should have an English Language 

capability since he w'11 be required to work with representatives of 
international agencies. 

9. A review sh1uld be made of the administration of the current 

statistical reporting system and detailed instructions for its operation 

should be prepared. This respons i bi1 ity should be assumed by the current 

employee of the Programming and Evaluation Department. 

10. The assignment of regional extension personnel should be 

based on coverage of a specific geographic area within the province. For 

their area of coverage they should be required to pre-plan a schedule of 

visits to individual projects at least on a monthly basis. 

11. The role of the ind1vidua1 cquacu1ture agent, due to the nature 

of the individual projects and c1iente1e being serviced, is that of an 

implementing agent and not s'fmp ly advi sor>y_, thus requiring more 11doi ng" 

or "seeing that its done 11 than might normally be considered as advisable, 

1f 1nd1vtdual projects are to be successful. 

12. !here ts need to provide time for an orderly development of 

relationships between the National Directorate and its Regional counterparts. 

Accordingly it is suggested that no more than four provinces readily accessib1e 

to national headquarters· be included in the Directorates program. 

13. Current program support funds for transportation, gasoline 
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and other materials such as nets are inadequate. This will seriously handicap 

program implementation unless remedied. 

14. There is a shortage of vehicles for transport of personnel as 

well as supplies. This is considered critical in view of the extensive field 

operations involved in project implementation. 

15. Al though the Ministry has a procurement capabi1 ity in its 

centralized administrative services, individual purchases are subject to 

significant delays. It is suggested that an exception to normal procurement 

procedures 'similar to that obtained by th2 Directorate of Indigenist Affairs 

be secured to administer the funds made availab1c by the USAID grant. 

16. It is suggested that the internal corrmunication system to be 

established consist of the following: a) staff bulletins, b) program guides and 

instructions and c) ad~in1strative instructions. 

17. Current space utilized by OINAAC in Santiago is minimal and 

not conducive to efficient opera ti on. t~ore adequate facilities wou1 d be 

hel pfu1. 

18. It is not considered feasible for DINAAC to acquire its own 

h.eavy construction equipment as a means of reducing costs of the larger 

pond construction projects. Rather it is believed DINAAC should attempt 

to negotiate lower rates from ENDEHA or others for the use of their equipment .. 

19. There is need for providing the services of a secretary 

at regional level who in addition to provid1ng typist and other office 

services could maintain the records on fish seedingt feeding, harvesting 

and related statistical data. 

20. The emp1oyment of a para-professional 1eve1 personnel residing 

in relatively inaccessible outlying areas to provide services for projects 

1n the area should be given another trial. Careful orientation should be 

given prior to their initiation of activities. 
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21. Further study is required of the needs for training of 

fish pond project opP.ra tors or rr.anctgers to better define the subject 

matter content and to tailor training programs and materials to a ievel 

consistent with their ability to absorb the instruction. 

22. Periodic meetings of 1 to 2 day duration, based on a pre

planned agenda should be held at least once every 2 months with the 

participation of a11 regional personnel and key central staff personnel. 

Such meetings would be held to c!eve-1op closer workfng relationship \':ith the 

regional personnel and provide on the job training. 

23. DINAAC should review the current practice of distributing 

fingerlings, plast1c bags, feed etc. on credit for individual projects and 

issue instructions as to the nature of the collection activity which 

should be undertaken by the Regional Off~ce. Care needs to be exercised 

to assure such collection activities do not o.dversely affect the other 

more important and critical function of these offices. 

24. It is preferable that any sma11 loan program instituted 

for fish-swine production projects be administered apart from the DINAAC 

program especially through cooperatives should that prove feasible. 

25. Assuming any small loan program must be administered within 

the government structure, the program must be executed at Regional level 

under the policy guidance, rev1ew and audit of the central DINAAC staff. 
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III. legislative Base 

The National Directorate of Aquaculture is a small relatively new 

organization \'Jhich has been functtoning only since 1976. Its current 

legislative base was established by Decree #16 of May 11, 1979 which 

superseded Resolution #640-AP of June 15, 1978. 

The contents of Decree #16 clre '4S follows: 

DECREE f16 - May 11, 1979: 

By which the National Directorate of Aquaculture of the Ministry of 

Agricultural Development is created. 

The Vice-President of the Republic in charge of the Executive 

Branch 

Decrees: 

Art. 1: There is established the National Directorate of Aquaculture 

.of the Ministry of Agricultural D1ave1opment which will have the following 

functions: 

l. Formulate and execute the projects and experiments in 

aquaculture with native and exot1c fish in order to guarantee the highest 

qual fty of 11fe of the same in sweet. sa1 t and marine waters. 

2e Make economic feasibility studies and selection of areas 

for activities 1n aquaculture. 

3. Establish and manage fish fac·tories and ponds 

to supply the demand for'finger11ngs of aquatic organisms for its_ 

intensive raising and repopu1at1on in Continental waters. 
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4. Make studies of native species emphasizing those with 

potential 1n aquaculture and repopulation of continental waters. 

5. Establish the sources of agro-livestock and marine 

products suitable for the preparation of diets of acuatic organisms. 

6. Make socio-economic analyses of the activities in wich 

the National Directorate of Aquaculture is involved. 

7. Prepare information material relating to aquaculture 

in coordination with the National Information Directorate of the Ministry. 

8. Preparemd put in practice plans for the training of 

personnel in aquaculture with the end of maintaining the highest grade of 

qualification in the units which render these services to the program of the 

Minis'by. 

9. Set forth the management of the aquatic species which are 

found in continenta1 waters of the country (canyons, small rivers, rivers, 

'1ikes, small lakes, dams and mini dams) jointly with the National Directorate 

of Renewable Resources. 

Article 2: this decree w111 be effective upon its promulgation. 

Communicate and Publish It. 

Given in the City of Panama on the llth day of the month 

of May of 1979. 11 

As can be· noted from the above this Decree grants the Dir~ctorate 

a broad general charter in the field of aquaculture which is most adequate 

for the administration of the aquaculture programs qf the Directorate. 
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IV. The Organizational Environment 

A. The M1nistry of Agriculture Development 

To properly comprehend the role and authority of the National 

Directorate of Aquaculture within the Ministry of Agricultural Development 

an understanding of the organ1z~tional environment in the latter is 

essential. 

·The programs of the Ministry, as currently organized, are 

basically implemented at Regional level. The Ministry being divided 

into 10 regions covering all geographic areas of the country. Thus the 

Regional Director and Regional Office become key factors in the execution 

and administration of nationa1 programs of the Ministry. 

The Regional Directoratesin turn are sub~divided into organizational 

units corresponding to the Technical Directorates (to be discussed later) 

existing at national level. These units then are the basic implementing 

arms of the national programs. Annual budgets are established for them at 

Regional level which in turn set forth the level of implementation which 

can be attained. 

It is at this level that the competition between programs for 

available program implementation resources is initiated. 

As indicated previouslya at national level, the Ministry is sub

divided into approximately 10 technical directorates in such matters as 

agro-1ndustry, agriculture production, milk development, agrarian reform, 

cooperatives, and 1nd1gen1st affirlrs. Each of these national directorates 

report to the Minister and Vice Minister. 

The National Directorate of Aquaculture i~; one of these Directorates .. 
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It is the role of these Directorates to establish national 

policy covering the activities under their jurisdiction to plan and 

recorrmend the scope of national programs; to provide the technical 

standards and guidance under which their programs are to be executed 

at regional level; to assure proper training of re!gional personnel to 

enable them to carry out their mandate, to perform functions unique to 

the national level such as researchJ to supervise or monitor the activities 

of the region~1 offices, to evaluate the effectiveness of the programs 

and to secure adequate funding for programs at both national and regional 

level. To servicethese technical National Directorates, as well as the 

Regional Directorates, and to maintain management and financial controls 

for the Ministry, the Ministry has established central staff offices under 

the direction of the ~inister. Thus such services as procurement and 

supply, fi~ance and accounting, personnel, printing, maintenance and 

repair are centralized. 

It is within this environment that the National Directorate of 

·Aquaculture operates. Specific details of importance wil 1 be discussed 

later. 

B. The National Directorate of Aquaculture. 

With reference to the Nation~l Directorate of Aquaculture, its 

current programs are concentrated in two major areas, fresh water 

fish production and salt water shrimp production; the latter is in an 

early financing and forMativ~ s~age re4uiring additional planning and 

construction of facilities before it is fully operational. 
.. 

The specific services unique to the National Directorate which 

are executed on a national 1eve1 are the operation of the fresh water 

research and fingerling station at Divisa, the laboratory operation also 
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located physically at Oivisa, the ri~search and shrir:p production station at 

Aguadul ce, now under construct i Ont and the shrimp hatchery planned for Punta Chame 

as well as the hatchery Gamboti, in Panarra City. These are or will be administerE 

d1rectly as components of the National Directorate. With respect to other current 

or planned activities wholly related to fresh water fish production such 

as pond construct1on, seeding and feeding of fish, their harvesting, 

promotion and organization of individual projects etc. which involve 

program implementation, these are or \'Jill be th2 responsibi1 ity of the 

Regional Office. The Offices of the National Directorate thus would be 

concerned with establishing policies to govern program activities,for 

example the selection and approval of in1ividua1 projects, technical 

guides and standards for fish pond and other facility construction, the 

technology of fish productior., training of staff at both national and 

regional level as well as pond operation personnel, assuring ap~ropriate 

financing~ monitoring of the implementation of projects by the regional 

offices and evaluating such activities. 

It is within this conceptual framework, which is considered feas~~1e 

and in some aspects advantageous since 1t can draw upon the services of other 

technical regional departments, that the current organization and functions of 

DINAAC have been reviewed and.analyzed. 

C. Internal Organization and Structure: 

The current organization structure which is set forth in Apperdix I 

is considered appropriate for the immediate future. Suggested written function~~ 

al statements, Appendix 2 for each of the major organizational subdivisions 

including those 1n the regional offices have been prepared as guides for use 

by DINAAC, as none exist at present. 
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D. Specific Observatior.s and Ccw.ments 

In some aspects the preceding organizational structure and 

functions are not fully operable at present. Accordingly the following 

additional specific comments are made; 

1. Department of Administration - There does not currently 

exist, other than by oral communication or memorandum, a·1 organized formal 

internal system of communicating policy, guides or standa:--ds whether on 

program or administrative matters, nor has responsibility for such been 

assigned within the organization. Accordingly it is suggested that the 

responsibility for the ~evelopment and coordination of a simple internal 

communication system for po1icy, technica1 operation, program and 

administrdtive as well as other matters be assigned to the Department 

of Administration. 

2. Department of Transfer of Technology 

A key factor to the successful operation of the organizational 

concepts set forth above is an effectively operating Department of Transfer 

of Technology to develop the technical guides for use by regional personnel, 

to maintain liaison with the regions and to review ar.d evaluate their operations 

as we11 as conduct training programs. 

At present the Director of DINAAC serves additionally as 

Acting Chief of this department. It is believed that this practice should 

be 01scontinued as soon a~ feasible and that a Chief of Department should 

be recruited to serve fu11 time 1n that capacity. 

Although some work has been done in preparing a manua1 
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on fish production techniques and standards it has not been published to 

date. Similarly there appears to be a need for tne development of published 

training materials not only for the Regional staffs but for personnel 

who participate in pond operation and management as well as swine and/or 

garden operations. 

~esponsib1lity for parts of this activity could be assigned 

to the current staff member of the department. 

· In vtew of the importance of this department and its ·need fJr 

a more organized approach to the preparation and publication of tethn1~y! 

standards and guides as well as training materials ft is suggested that 

external technical assistance be provided to this department. The advisor 

could render valuable service$ in getting 1t to assume its proper role 

effectively. 

3. Department of Programming and Evaluation. 

The current operations of this department can best be 

described as involving the preparation of regular and special reports on 

~c~rrent or projected programs and projects and for the maintenance of 

stat1 sti cs. It 'f s not 1 nvo1 ved 1 n a major ro 1 e in the deve 1 opment of 

operating or investment budgets or 1n program evaluations. There is need 

to strengthen this department to enable it to carry out the functions 

suggested in the funct1onal statements. 

In a v1s1t to Region 4, the Chief of the Aquaculture Department 

indicated that he had n;t submitted a monthly report in the last 3 months, 

Add1t1ona11y, as part of the visit, hie was given 4 different statistical cards 

by a staff member of the National D1r1ectorate on varying aspe.cts of fish producti1 
he has not given 

which it was suggested he st:ould maintain but(any instructions,, oral or written 



(15) 

as how to maintain and utilize them. These actions indicate a need for 

a comprehensive review of the current reporting system and its administration 

as well as for clear cut written instructions. To strengthen this 

department it is recommended that a high 1eve1 Chief of Department having 

~n economics or program planning background be recruited. The present 

incumbent could then concentrate on special reports and on the improvement 

of the reporting system. 

4. Reg;onal Offices 

Current operations are concentrated principally in Veraguas 

and CoclE provinces. with the former being the principal center of operations. 

The Veraguas office has b2en a part of the Regional Office only since the 

first of the year and fo;· the current ye.:.r is being funded by the National 

Directorate. It is cunL~mplated that funding for next year will be 

included in the Regional budget. 

The Veraguas Office 1s staffed by seven extension p~rson~el 

~nd the Coc1fi Office by two. 

Both offices are beset by admi ni strati ve prob 1 ems which wil 1 

be discussed elsewhere in the report. 

In neither office does one get the impression that there is 

a pre-planned orderly scheduled system of periodic visits to the projects 

tn existence or under construction which is essential to successftil 

implementation. In addition it appearsthat the personnel have a tendency 

to return to headquarters nightly. This involves not o~1y a loss of time 

but waste of gasoline, a critical point in view of the limited finances 

available for such purpose. 

A system whereby thi~ individual employee would be assigned 
·: 
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responsibility for a specific geographic area within the province, and 

be required to develop a monthly schedule of visitatio~s to the individual 

projects w1th reference to the geographic area w1th1n h1s zone of respon

sibility might tend to minimize the above deficiencies. 

As the supervisory implementing agent for individual projects 

and considering the nature of the! clientele being serviced, the role of 

the Regional Aquaculture Departments should be considered as being more 

than simply extension. From the promotion and organization phases through 

the actual harvesting of fishing or the marketing of swine they will be 

in the role of 11 doe~'s 11 or "seers that things get done'' and not simply 

advisors and 1romoters. Possibly more than normally desirable but 

essential to obtain project results. This will take ski11s other th~n 

technical knowhow and should be included as part of the training program. 

In view of the recency 1n time in which the Regional Offices 

have assumed the implementing role, the current limitations of the Transfer 

·-ni Technology Department, the 1 imitation of funds for support of the 

program it fs believed the fish production activities should be limited 

to no more than four provinces read11y accessible to the headquarters in 

.Veraguas 1n the near future. This will -allow for an orderly aevelopment of 

relat1onsh1ps between the nat1ona1 office and the regional counterparts and 

for their consolidation. 
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V . Adm i n 1 s t r a t i v 1.: a n d P r o g r a m _I) u p_r_Q_ r:_ t Co n s i de r a t i o n s 

The follow~ng comments are made with respect to some of 

the principal administrative and program support considerations. 

A. Budget 

The current operating budgE~t for DINAAC is$182,596 of 

which approximately 87% 1s for personnel costs. 

The.investment budget provides an additional $ 150,000 

which consists of $50,000 for the station at Divisa and 

$100,000 for the shrimp facility at Aguadulce. 

In viewing current operations the most serious problem 

is considered to be the adequacy of financial support to 

enable DINAAC and the Regional Offices to carry out their 

activities. This lack of adequacy of financial support is 

reflected in a shortage of vehicles, lack of equipment such as netss 

and shortage of gasoline and diesel for administrative as well as program 

purposes. For example the current appropriation for gasoline is identical 

to that of the previous year despite rising gasoline costs and the 

probability of further price increases. Unless financial support can 

be increased substantially the problem will get worse and 

severely handicap field operations. To illustrate a pond project 

in Region 4, to be carried out with the cooperation cf RENARE wich would 

prnvide the tractor, cannot be executed for the lack of funds for 500 gallons 

of diesel. The radio promotion activity of Region 2 has been discontinued 

due to the lack of funds. The Director of DINAAC is taking action 
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to remedy this situation. Particularly at Regional level 

the adequacy of funds especially for gat:o'lineand diesel is· critical 

B. Vehicles 

The national headquarters in Santiago has only two vehicles 

one for the Director and one for the Assistant Director. 

These vehicles, procured under the Plan Vehicular~· are 

generally not available to other personnel in the Santiago 

office. Since DINAAC is located physically apart from the 

Ministry headquarters and that of the Regional office in 

Santiago personnel of the Admin·istration> Transfer of 

Technology and Programming Departments work under handicep in 

executing tneir responsibilitie~s. A vehicle operated or. a 

pool br.sis would les<;er\ this problem. 

The Cocle office, Region 4 has one vehicle for two 

pe9ple. Accordingly they must travel together. Since one 

of the persons is, in a senset in a training situation 

temporarily this does not presE?nt ·a major problem but Hill 

with program expansion. 

The Region 2 office has 3 vehicles for seven personnele 

Unless the number of vehicles can be increased some type of 

pool operation will be required if personnel are to be fu'ily utilized. 

Additionally, if the pond operation training activity is undertaken~ transpor

tation-for these participants will be required. 

In summary DINAAC is confronte:d by a major .shortage of vehicles essential 

1n its field activity. 



,; . 

(19) 

C. Procurement 

Procurement services, for the most part0 are centralized 

in the Ministry. The procedures which must be followed are 

set forth in Appendices J~ and~ which shov1 the steps 

involved. 

Th~ Ministry does have a capability to procure. How

ever, there appears to be a problem related to the time 

required to make such procurement which is not unusual when 
services are centralized Several months are often required 

to r:iake purchases of itcm3 available in the Panananian market. 

An example cited was a two month period to acquire a radio 

antenna for the Director's vehicle. 

The implication for DINAAC is that in initictting procure

r:ient and in scheduling its work 011 projects it must 
anticipate the long lead time required for delivery of its 

purchases if required to follow current procurement procedures. 
The D1rector of the Directorate c1f Indigenist Affairs 

advised that that Directorate also had experienced significant 
delays in the procurement for its program. 

As a result of vigorous representations it had been 

granted an exception to the normal procurement procedures 
which are greatly facilitating their operations. Essent;a11y 
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the changes involved were authorizing the Directorate to secure tts own 

bids and select the appropriate bidder and the assignment of an internal 

auditor full t1me to the Directorate who could give on-site financial approval 

and check preparation. Signing of checks could then be done at Ministry level 

following regular procedures, al1owing the Director~te then to pick up its 

purchases from the vendor. A similar procedure would appear to be appropriate 

for the administration of the grant funds proposed under the USAID Project. 

It is understood that the same probelm does not exist at Regional · evel, 

at least at Region 2, in v1~w of the fact the Region has its own administrative 

and financial services which are readily available to the technical departments. 

Consideration should be given to granting them a revolving fund to be utilized 

under the direction and review of the admi ni s trat1on departr.1en t: of DINAAC 

With respect to vehicle proLurement present GOP procedures require 

Presidential approval. Obviously this further delays the p~ocurement process. 

It is suggested to avoid substantial delays in vehicle procurement under the 

USAID grant, that USAID do the procurement. 

· O. Internal Com~unication 

As a relatively new small organ.'fzation with a need for flexibility 

in its operations it is natural that its administration has developed on a 

personal and informal basis. However, with the shift of the program implementatio1, 

activities to a Regional basis there is a need for a more organized and 

systematic method of importing policies, program and a~ministrative directives 

to the staff of the national office and th~ regions. As a first step a simple 

system of internal commun1cat1on should be established. It is suggested that 
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1t could consist of the following series: 

1. Staff Bulletins - These would cover items of 

general covQrage, one time or temporary nature e.g. requirement 

of a special report9 changes in work schedule. 

2. Program Guides and Instructions 

These would ccver permanent guides or instruction on 

program or project matters. To illustrate the records to be 

kept and the procedures to be followed in their maintenance, 

monthly reporting requirements and the items to be included 

therein, and guides for the feeding of fish on varying. siz~s 

of ponds. 

3. Administrative Instructions 

These would cover such matters as procurement and supply 

procedures, adm1n1stratton of special funds, and other 

.Pertinent administrative matters. This wou1d be numbered consecutively. 

E. Space 

The space occupied by DINAAC ~n Santiago is minimal 

consisting of three offices and a supply and file room. The 

Director and Assistant Director share one office, the three 

members of the Administrative Department another, with all 

others sharing the center office which is also the entrance 
0 
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for visitors to the office. From time to time a game of 

"mus 1ca1 desks 11 is played as outsiders~ field or other 

personnel visit the office. Although not crit·ical to the program 

a better space situation would be helpful to overall 

administration. 

Region 2 is p~esently operating out of a desk outsid~ 

the Regional Directors officee It is understood this is a 

temporary situation and that funds have been made available 

for more adequate space. Space in Region 4 is adequate for 

its present 1eve1 of operations. 

I 
I 
1 
1 
I 
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F. Equipment Rental 

The construction of the larger ponds require~ the use of 

heavy construction equipment the cost of which is a major 

component of the total cost of the individual project. The 

principal sources of procurement of such equipment appear to 

be rental from Endema, ~dependency of the Ministry of Agriculture, 

La Victoria Sugar Corporation, under policy guidance of the 

Ministry, private contractors or cooperative action with another government 

1gency having such equipment such as RENARE. 

Cooperative action can be probably achieved at lower 

cost although its availability would be less frequent and not 

to be depended upon on a regular basis. 

The services of the Sugar Coorporation can be obtained 

at approximately $11.40 per hour. However to receive this 

rate the beneficiaries, are those involved in the pond 

operation,must work a certain number of hours for the Sugar 

Corporation. 

Endema charges at least $26 per hour plus the cost of 

transportation to the work site. 

It has been suggested that DINAAC be given its own heavy 

equipment and directly operate tt. However a single tractor 

would pr~bably result in its use principally 1n one province, 
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thus not resolving the problem for other areas. Additionally 

experienced personnel are required to assure proper use, 

maintenance and repair of such equipment which is ea~ily 

damaged if not operated or maintained properly. Without 

maintenance facilities OINAAC would be dependent on an 

outside organization such as Endema for other than routine 

maintenance. Thus it is not considered feasible for DINAAC 

to acquire its own construction equipment. 

On the other hand parts of the DINAAC program are 

currently subsidized and probably will continue tn be so 

due to the low economic level of its clientele. It would 

appear appropriate therefore for DINAAC to secure from 

Endema, another government entity, a more favorable rate 

for the use of its services as a subsidy to its project 

construction. 

G. Staffing 

In view of the early stage of_ development of the shrimp 

research and development activities and the many unknowns 

with respect to the rate of its growth or effort has been 

made to analyze future staff requirements on training needs 

i~ that area. Any forecast could be meaningless at this stage. 

With respect to the DIHAAC central office 0 there is an 

immediate need to appoint a chief of the Transfer of 
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Technology Department and one of the Program and Evaluation Department. 

An additional staff member for the Department of Transfer of Technology 

would be desirable. It 1s believed that the Admfrdstrat1on Department 

can absorb any increase in workload through better uti11zation of existing 

personnel. 

Upon the completion of expansion of the DINAAC station 

it will have operations in two sites. This will require 

some expansion of labor personnel. Although the present 

chief of the station_feels the expanded station can be directed 

without any increase in technical personnel there is some 

question as to whether this is desirable or feasible. 

This situation should be reviewed at such time as the 

station is completed. 

Other than Region 2 which appears adequately stafftd 

for the immediate future, expansion of the Regi0nal Staffs 

will be required in Region 4 and suchother regions as may 

be included in the program. The exact need of expansion cannot 

be determined at this time since the 1eve1 and nature of the oroarams to bP 

undertaken have not been determined as yet, although a minimum of t\'JO is 

recommended for any new region. 

One staffing deficiency noticed in Regions 2 and 4 is 

absence of secretarial service to provide typing. receptionist, 

f111ng and record keeping ser·vices .. The records required 



(26) 

to be maintained at Regional level on fish production, feeding 

etc. could be maintained by the secretary thus relieving an 

extension agent of this basically clerical function. 

One problem facing the regional offices is that of 

properly servicing the areas of difficult access~and which 

do not have adequate facilities for agents to remain in the 

area overnight. An effort was made in the past to resolve 

this problem by employing a resident of the area at what 

might be described as a para professional 1eve1 to render 

services which otl.:rwi:>e wculd not be available. Unfortunately 

this effort. it is understood, was unsuccessful due it 

appears to personality problems re1ated to the individual. 

Despite the past failure it 1s believed this concept should 

be given another tr1al. A careful orientation should be given 

tQ ~he person or persons so utilized so as to avoid some of 

the pitfalls encountered in the original use o? such type 

personnel. 

H. Training 

In country training it is generally stated wi11 be required 

for two separate groups, the operators.or mananers o~ individual 

pond projects and staff engaged in the fish swine production 

program particularly at field or region~1 level. 

The exact needs for training of the former group in fish 
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production, maintenance of financial and other records 1 pig 

production, garden production etc. have not as yet been defined 

nor have actual training ~rograms or training materials been 

designed. Before any training program is commerced a 

more det~iled survey and analysis needs to be made of the 1e·vel 

of knowledge requirement$ for these people and the nature of 

published materials which will be of utility and can be 

absorbed by them. 

With respect to staff training, two types of training 

should be considered. Group sessions and individually 

tai ;ored programs to meet the knowledge requirements of 

specific individuals. 

As to the group sessions, two objectives shou1d be 

sought. One to develop a clo~er relationship between central 

staff and regional personnel and the other to interchange 

experiences being encountered in daily operations as a 

meais of providing on the job training. As visualized such 

group sessions would be held at least once every two months 

for 1 to 2 days at a time., such sessions would be based on 

v pre~planned agenda and include a11 regional personnel and 

key central staff personnel. The Director of DINAAC should 

to the extent possible preside over such sessions~ Responsibility 

for the above training activities should be that of the 

_j 
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Department of Transfer of Technology. The current incumbert 

could ~e assigned these r~sponsibilities. 
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I. Credit 

At the present time the station at Divisa is ma~ing 

deliveries of fingerlings. plastic bags, feed from its 

supplies for; some individual projects on a credit basis. 

As of the 8th of May a total of $957.82 cents covering 72 

establishments was outstanding for an average of approxi~ately 

$13 per establishment. These ranged from a low of 30 cents 

to a high of approximately $65. Thirty three were for sums 

less than $10. Collection of these past due amounts is the 

responsibility of the Regional Office. It is not clear as 

to what extent some of these accounts may be uncol1ectable. 

However it does present a question as to the extent to which 

the Regional Office should expend its time and efforts in an 

to attempt to collect these amounts, especially in view of 

lh~ir smallness and the negative results which could result 

from a too intensive collection effort. This matter should 

be reviewed by DINAAC and appropriate instructions issued 

to the Regions. 

Mention has been made of the need for relatively small 

amounts of credit for the integrated fish-swine projects. 

Amounts too small to fit into banding or lending institutions. 

Mention has been made also of the possibi'lity of handling 

these small loans through existing coope~atives. Time has 
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precluded any study of this possibility. However this possibility 1f further 

investigation ruled it to be feasible \vould be preferable to having OINAAC 

or the Regional Offices assume such res pons i bil i ty. 

However, assuming credit for a fish-swine production activity 

must be made available within the governmental structure the question 

arises as show best it could be adminis~ered. The answer then would be 

in line with the organizational concept that governs the relation~hip 

between DINAAC and the Regional Offices. That is to say the 

Department of Transfer of iechno1ogy would be responsible for 

developing the policies governing the administration of loans, the 

standards required for e1egibility for such loans, th8 terms of such 

loans and such other related items. The Regional Offices would receive 

the individual loan applications, issue approval or disapproval of such 

applications, disburse monies in conjuction with the regional administrative 

and finar.c:ial personnel and make collections. DINAAC \·muld have a post-

a11dit role to assure that the Regions have administered or are administering 

the funds properly. 

The financial mechanism would be a rotating fund administered 

at Regional level with the Administrative Department of the 

Regional Office disbursing funds and maintaining the accounts on 

behalf of the regional aquaculture department. 

The Regional Aquaculture Director Regfon 2 has indicated such a 

basic operation would be feasible. 
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Appendix 2 

FUNCTIONJ\L STAT£MENTS 

Office of Director 

Establishes the policies to govern the national aquaculture program. 

Administers the national aquaculture program including the issuance 

of technical and administrative standards and guides. 

Maintains liaison with central Ministry offices and Regional 

Directors to develop their understanding and active participation in 

furthering the aquaculture programs. 

Maintains liaison with International Agencies and private institutions 

to develop cooperative programs in aquaculture. 

Dep?irtrr.:-:r.t of Administration 

Directs the ad~inistrative affairs of the department including 

personnel, operating budget, general services such as procurement, trans

portatio~, space, per diems, accounting, secretarial services, and building 

ma i ntenar.ce. 

Develops and coordinates the internal communication system of the 

Directorate including the issuance of appropriate administrative policies 

and instructions. 

Makes studies of the admin·lstrative and program procedures of the 

Directorate and recornm~nds improvements. 

Makes field visits to provide assistance and review of administrative 

prot:ierr.s and practices. 

Maintains liaison with Ministry central staff offices to expedite 

the centralized services pro vi died by them to t.he 01 rectorate. 
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Department of Progranm1ng and Evaluation 

Coordinates the planning of aquaculture activities and projects. 

Coordinates the preparation and execution of the investment budget . 
including those involving inputs by international agencies. 

Organizes and coordinates regular and special evaluations of aquaculture 

projects and activities. 

Prep~res regular and special reports and develops information required 

by the Di rector and outside agend es. 

t·laintains statistics on production of fingerlings, fish production, 

feeding inputs and other program statistics. 

Maintains survei 11 a nee of program and project progress. 

Coordinates the development of standards for the selection and 

implementation of individual projects. 

Mades special economic and feas1bi11ty studies of pro?osed new projects. 

Depart~ent of Tecnno1ogy Transfer 

Prepares policy, program and technical guides and standards for the 

implementation of aquaculture programs •. 

Provides program and technical guidance and assistance to the aquaculture 

units in the Regional Offices. 

Reviews the 1mp1ementation of aquaculture programs, projects and 

activities by the Regional Off1ces and prepares recommendations for changes 

and improvements. 

Conducts or coordinates the conduct of in-country training of private 

participants in the fish pond pro~iects anct staff of the Directorate and 

Regional Offices. 
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Prepares training material:, for the above. 

Participates 1n t~e technical evaluation of results being achieved 

in f1sh, swine and other production. 

Prepares informational materials for pond operation, swine and garden 

production. 

Depart~ent of Construction 

Develops the suidelines and standards to be utilized in site selection 

and construct~on of indiv~dual ponds o varying sizes. 

Provides technical advice and topographic assistance to the Regional 

Offices for the co11struction of individual ponds. 

Inspects individual ponds during construction and upon completion to 

assure such construction is technically sound and has an adequate water 

supply and drainage system. 

Provides simi1ar services to the above for project related constructions 

such as pig raising facilities. 

Plans and directs construction of faci1ities operated by the National 

Directorate. 

I - 0· ;,~;: tO"''i .... c. \J l U.... I 
I 

(Di visa) 

Provides laboratory services on water qua.1ity, soils nutrition and 

parasites and diseases to the National Directorate and Regional Offices, 

Department of Rivers and lakes 

Provides technicai advice .and assistance for aquaculture .activities 

in rivers and lakes of the country. 
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NOTE: This department involves a cooperative program with RENARE 
• 

and is located within the RENARE organization. 

Divisa Fingerling Station 

1. Produces fingerlings to be utilized in the seeding of individual 

pond projects. 

2. Prepares fin9erlin9s for shipment and dispenses feeds for 

individual projects. 

3. Docs practical research on the feeding, breeding and growth of 

fish. 

4. Maintain and produce broad stock of different species, 

Regiona1 Offices 
Aquacu1 ture Cepartrr.ent 

Assist community groups in planning and developing fish, swine and 

crops production projects in a variety of combinations including site 

selection, construction oi ponds and other production facilities, provision 

·of feeds and fingerlings for the seeding of ponds. 

Maintains periodic contact with community groups operating fish, 

swine and/or crops projects providing necessar_y technical advice and 

guidance. 

Participates in the harvesting of fish and marketing of swine as 

necessary. 

Distributes feeds, fingerl in1~s. hogs etc to operators of individual 

projects. 

Works with other Oepa~tments of the Reg1ona1 Office to secure their 

assistance and cooperation 1n aqui~cu1ture projects. 



Participates in the training of corrmun1ty lec:1ders on the management 

of projects or identifies needs for such training. 

Maintains statistics on fish and swine production and prepares 

monthly reports to the National Directorate of Aquaculture. 

Salt Water Research Station 11 Ing. Ensenat11 (Aguadulce) 

Oper?tes ponds raising shrimp from past larvae 5 day stage to 45 days 

and from 45 days to approximately 140 days. Performs research on.shrimp 

growth in both the above stages. 

Provides technical assistance to private organizations involved in 

shrimp operations. 

~atchery (Punta Chame) 

Raises shrimp to post larvae 5 day stage for transfer to research station 

at Aguadulce 
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APPEtlDIX 3 

STEPS SET FORTH FOR PURCHASES OPERATING BUDGET 

Directorate 

Dept. of 
Proveedurf a 

Internal 
Audit 

Administration 
Director 

Acct. Dept. 

makes request on form pc 1 

receives request pc 1 
obtains bids (form pc 4) 3 commercial establishment 
prepares cuthorization of pur~hase (pc 5) ~ 

verifies bids 
verifies purchase authorization Pc 5 

Gives approval on pc 5 purchase authorization 

Prepares check 

Admin. Director Sign check 

Audit of 
Contralorfa 

Dept. of 
Accounting 

Dept. of 
Proveerturia 

Warehouse 

Directorate 

audits Pc l, 4t 5 
signs check 

Receives all doc~mentation with signed check 

Receives check and makes p~rchases 

If doesnt make purchase returns check 

Receives from Provceduria or the merchant the 
merchandise with form pc 7 receipt of merchandise 
List on material control pc 9 
Sends to requesting Directorate form pc 8 
order of delivery of materials 

Picks up purchase 

I 
____ J 
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Appendix ._4 __ 

1 INVE~TMENT BUDGET - PURCHASING PROCEDURE 

Directorate -

Dept. of Provedurfa -

Internal Audit -

Sectorial Planning -
~ii 

Prepares request on PC 1 

RecP.ives request PC 1 
seeks bids 3 commercial establishment PC 4 
Prepares Purchase Order PC 6 and signs it 

Verifies bids PC 4 
Verifies purchase order PC 6 (project, budget, cod$) 

Approves Purchase Order PC 6 

Administrative Directorate - Signs Purchase Order PC 6 

Contraloria Auditor -

Dept. of Proveedurf a -

Warehouse -

Dept. of Accounting -
Director Administration 
Sectorial Planning -

Auditor of Contra1oria -

Dept. of Accounting -

Audits the documentation 
Approves (bid PC 4, P~rchase Order PC 6) 

Makes purchases 

Receives merchandise Form PC 7 
Registers in Material Control PC 9 
Sends to Purchasing Directorate PC 10 
Vendor submits accounts (purchase order, request 

for payment, bill of sale) 

Prepares checks 
Approves preparation of checks 
Signs checks 

Verifies and signs check 
Assures materials have been received and funds/ 
Sends payment copy to Sectorial Planning 
De11vers check on Tuesdays and Thursdays 




