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Grant is provided to the Government of Panama  {(GOr) to'study
the feasibility of developing large-scale freshwater fish
production projects. The Natiomal kyuacultare Directorate
(DINAAC) of the Ministry of Agricultural Development (MIDA)
will implement the project with long-ters U.S. technical
assistance.
Twenty demonstration ponds will be set up (wostly as
upuxddingq of existing pondxz) under various technoiogical dnd
stitutional mixes to faciiitate comparisons betvween

altLlhathe approaches, €.G., conaunity fingerling produutLoh,
the use oi production cooperatives to obtain credit.ior pond
proijects, etc. Fond sites will be selected on the basis of
area nutritionali neea; comaunity iaterest; adequacy of
potential sites; apd iocation and access. Yo permit an
increase in fish production/varieties, 50 additional ponds and
reiated infrastructure such as hatchery anda laboratocy
facilities will be coustructed. ’
Using baseline data frow the dewsnstration projects, taree
feasibility studies will be conaucted at the householid,
community, aund f{ish poad preoject levels, as rollows: (1) a
program eotfectiveness study will e¢vaiuate the project's sociail
al edministrative teasibllity, with ewphasis on the project's
community outreack capabilities; (<) a consumption impact
study will zonitcer the projectts nutrlt;onal ikpact cn local
villaces Ly means oif a ZH-houl dietary recall survey taken
baefore and durinc the project; and (3) an economic/{inancial
study will assess the rural poor's apility to participate in
the program.
The DINARACY's Techuology Transfer bepartment (TTp) will be
exvanded to lwprove its aguacuiturai capabilities. Two starlf
positions will be created, including that of a Techmolouy
Transfer Department vircector, and 710 personnel will be
assisted in deveioping curriculium and materials for training
courses and extension activities. The 19D will also assume
the role of instructor, technicali aavisor, and indirect
supervisor for regionul aquaculture agents. 1n-country :
training of the KIDA/LIWAAC staif and local leaderz will be
provided. Oue DINAAC member will receive long-term tralnlng
in the U.S. in Tish b:oiogy.
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PROJECT AUTHORIZATION

Name of Country: PANAMA Name of Project: Managed Fish Production

Project Number: 525-0216

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as
amended, I hereby authorize the Managed 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.

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.

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.

Source and Origin of Goods and Services

Goods and services except for ocean snipping, 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 /essels of the United States.

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




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.I.D. evidence that arrangements have been wade for the provision of
long-term technical assistance.

Covenant

Panama covenants that, within 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 be 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.

September 11, 1980
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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 common. A nutritional
study conducted in 1967 indicated that ome-sixth of the rural 1
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 requirement. Almost 157 of
those surveyed were consuming less than 70% « f the required level
and 3% of this group were getting 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 child was significant when
compared with the generally accepted norm.=

More recent 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
1957, especially young children below 5 years of age.é/ In 1967
approximately 61% of young children showed signs of protein-
caloric malnutrition (PCM), while in 1975 the figure was 66%.
Moreover, in Veraguas communities 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 Eer day, which is approximately 307% below re-
commended levels._/

1/ "Evaluacion Nutricional de la Poblacidn de Centro América y
Panami", Instituto de Nutricidn de Centro América y Panami
(INCAP) y Oficina de Investigaciones Internacionales de los
Institutos Nacionales de Salud (EEUN), 1969.

2/ 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 Planificacidn de Politicas y Programas de Ali-
mentacidén y Nutricidén en Panamd" Dr. Cutberto Parillon D., 1980.

4/ "A Methodology for Evaluating the Nutritional Impact of the
USAID Panama Managed Fishpond Project', Judith McGuire, Dec. 1979.
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Food purchases of lower income rural and urban families center
avound what is available or affordable rather than what may be
nutritious. Many of the products within relatively easy financial
reach tend to be those of limited nutritional value such as rice,
plantain, sugar and several types of roots. Beans are about the only
relatively high-protein food consumed with regularity, although
unfortunately, 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
generally too expensive in most areas to be 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 and limited availability 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, fresuwater f%;h culture, which tends to employ un-
productive resources, not only has the potential of becoming widely
diffused —- and nence readily available in rural areas -- 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) initiuted a policy in the
early 1970's of encouraging the production and consumption of pork,
chicken 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 apparent cost advantage exhibited by com-
parison of alternmative sources of protein (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 application of new technology to
rudimentary agricultural practices could provide a large pay-~off,
the adaption and dissemination 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 Tanama'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 aquaculture
specialists.

To promote freshwater fish culture the 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 m?), usually hand-dug ponds which provide about 0.7 1lbs. of
fish per m® per year. There are about 125 small fish ponds
currently in operation, all of which have received fingerlings
from DINAAC. These ponds generally use commercial fishfeed or
chicken 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 m“ 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 1in increased fish prouuction 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-
vantag2 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 m? for both
small and large ponds is well below the theoretical production
capacity of the ponds.
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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 extengion offices of the Ministry of
Agricultural Development. Currently the regional offices are pro-
viding sporadic technical assistance to approximately 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 tilapia hybrid, however, five other species
including, a tilapia nilotica, common carp, silver carp and guapote
are being stocked. Approximately 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 Mission's current development strategy
for Panama is employment creation. The bulk of AID's resources in
future years will be allocated to project which achieve this
objective. Nevertheless, the HMission strategy explicitly recognizes
that the worsening malnutrition in Panama, which is directly
correlated with low productivity, must be addressed with a series of
interventions aimed at alleviating the immediate manifestions of
malnutrition. Although specific long-range program activities have
yet to be precisely identified, support of a large-scale managed
fish production program is, potentially, an excellent alternative
for addressing protein deficiencies in rural Pnrama. The major
advantage of such a program is its self-perpetuating character,
especially when compared to PL 480 Title I1 program activities
which generally 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.

I11. Description of the Project

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 of 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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The consumption impact which increased fish production in
poor rural communities might be expected have, in terms of the
aggregate increase in protein intake and the distribution of that in-
crease among families in the cowmunities and within the fawily units,
must be asnertained. The economic and financial implications of
proposed integrated animal husbandry continuous ha~vest fishpond
activities for the members of the poor rural communities in wiich
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 carefully
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 numter and increase the productivity
of fresh water fishponds in poor rural communities 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) has been engaged in an ambitious
effort to promote fresh water fish culture in many poor rural
communities in the central provinces of Panama. To date MIDA's
National Aquaculture Directorate has adopted existing techmnologies
from Asia and North America to Pamamani.n counditions 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




-

of fish as a highly desired food among rural Panamanian households.
Nevertheless, production (and consumption) of fish in most
communities is pregsently quite limited. An expanded 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 yields, i.e. through the introduction of integrated
swine/fish/garden projects with continuous (bi-weekly) fish
harvesting.

Although a large-scale managed fish production program
using the integrated animal/fish/garden concept is likely to be
successful there are a number of important issues of consumption
impact and of technical, economic, social and administrative
feasibility which cannot be satisfactorily answered (see Section
II1.B.2.b. - Project Outputs - Project Studies) without further
field investigations. In particular, there are a number of unknovms
with regard to the best means to implement a managed fish production
program. These studies require that a significant amount of data
be gathered under carefully monitored, quasi-experimental 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
monitored fish pond projects and in which the institutional
arrangements required for a large scale managed fish production
program Gbout which significant uncertainty exists)are implemencnd
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 such 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-
ational technology transfer program which utilizes trained pro-
fessional and para-professional personnel; and (4) an expanded
and improved hatchery operation. Each of these project outputs
is nmecessary to achieve the project purpose.

a. Demonstration Pond Projects

(1) Scope of Activity
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The primary objective of these demonstration
pond projects is to generate the data requred to carry out the
feasibility studies described in Output b.

Approximately 20 demonstration pond projects
will be developed under semi-controlled conditions. These projects
will be operated with differant technologies and institutional/
management mixes in order to facilitate comparisons of the
feasibility of alternat’ve technologies and institutional approaches.
Fxamples of the technological and institutional changcs to be
tested include community fingerling production, community selection
(sexing) of fish, continuous harvest fishponds with integrated
fish and animal production, 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 which are introduced will attempt to
gradually transfer responsibility for major aspects of integrated
fishpond management to the fishpond communities or to organizations
which have a direct and on-going association with community groups.
According to the technological and institutional factors tested at
at each ponds.site, Pprojects may require the establishment of a
completely 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, eastern Chiriqui,
Coclé, 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 will
be introduced. Prior community interest and evidence of community
initiative as well as factors such as the likelihood o. nutritional
deficiencies, accessibility, and technical considerations will be
consideved 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 commurities 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 pends
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 MOH,
representatives of DINAAC and the regional MIDA offices, 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 Chiriqui, Coclé,
Herrera, and Veraguas Provinces) communities will be chosen in
areas which are identified by the Ministry of Health as having a
high incidence of malnutrition. In addition, nutritional neced
will be corroborated by the on-site surveys of the particular
communities tentatively selected as sites for demonstration pond
projects. This will be done by means of a visual inspection of
liviy,, ndards and personal contact with residents to assess the
general patirern 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 evidenced 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 prospzactive 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.

(¢) Adequate Pond Sitrs

Potential participating communities must be
evaluated for adequacy of pond sites. The prospective ifish
culture group must be able 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 m? 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 tc 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 vill be
subject to approval by NSAID/Panama.



~9-

(3) Inputs Required for the Demonstration Pond
Projects

$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 expected 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 studles.

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 discussed below.
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(1) Objectives of Project Studies

(a) Program Effectiveness Study

This study is iptended to evaluate the
socia’ and administrative feasibility of the proposed program.
Because there is significant uncertainty about the social and/ox
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 system, e.g. dissemination of fish culture technologies,
technical assistance to communities, credit, provision of inputs
for integrated 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 MIDA/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 emphasize three interrelated factors: (1)
development of a community selection process which will maximize
the likelihood that the communities selected can effectively
implement fishpond projects; (2) reiiance 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 have. 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 estimezted
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
basis 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, measurements 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 on a continuous basis begins and periodically thereafter
during the life of the project. Tuese data, 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 communities in Panama.

(¢c) Economic/Financial Analysis

The economic/financial analysis will
focus on the managed fish production activity from the standpoint
of the participating families. It will assess the financial
feasibility of poor 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 utilization 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 community selected 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) Housechold level -~ Do fishponds and related
animal production, horticulture or forage production improve house-
hold nutritional levels as measured by total household protein
consumption and increased dietary variety? To what degree? At
what coat? Which households benefit and why? Are households
having che poorest diet reached?

(b) Community level - Which communities 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
comnmunities and to what type? Which components in which combina-
tions can be extended?

(c) Fishpond project level - What is total
pond output of different technological options? Is output
relative to village size adequate to affeci meaningful household
dietary change? “s output distributed among or sold to
participants adequate to affect a change? How much production is
sold to non-participants? What are construction and operating
costs of fishponds? MIDA/DINAAC overhead costs? What is relative
effectiveness of linkages between MIDA/DINAAC and community groups?

A preliminary scope of work 1is
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 vehicle 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 aquaculture. At present, the depart-
ment has a limited capability to provide specific technical guidance
to aquaculture agents in the field and to prepare educational
materials for its clientele.

The current functions of this office 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 cotitude
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
maintained.

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 approxinately 15 person-months
of external technical assstance from an aquaculture expert who
will work with members of the technology transfer unit to
develop curriculum and materials for training courses and ex-
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 development and dissemination (including
radio broadcasts) and a utility vehicle while the GOP will
finance additional staff positions. Technical assistance costs
are budgeted under that activity.

d. Training

Training activities will be primarily oriented
toward in-country training of MIDA/DINAAC staff, para-profession-
als and community leaders. However, long-term external training
in the U.S. will be provided for one DINAAC staff member in fish
biology to fill a currently existing 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 training in the U.S. while ten
thousand will be applied to cover expenditures related to in
country training. The GOP will finance travel expenditures for
the long-term training (2,000 dollars) and some 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 responsible 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 assistance
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 for 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 the hatchery operation during the first vear
of the project. This expansion will permit a greater volume and
more varieties of fish to be produced. The hatchery expansion will
include 50 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 and a pick-up
truck for hatchery operations, while the GOP will finance 50,000
dollars of minor equipment such as seines and tramnsport tanks as
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well as costs of additional unskilled labor required to operate an
expanded hatchery operation wiich are estimated to be $50,000.

g. Operating 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 operating ex-

penditures not budgeted under specific activities is projected at
$200,000.
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3. Summary Financial Plan

. Demonstration Pond Projects

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

Credit Fund

Diesel Pick-ups (4)

(2)
(3)

(4) Additional Extension Agents (8)

(5) Local Labor and Materials

. 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

. Technology Transfer

(1) Materials Development and
Dissemination

(2) Blazer-type Vehicle

(3) Addiiional Staff

. Training

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

. External Technical Assistance

(1) Project Studies Coordinatiomn
£1/2 time for 33 months)

(2) Aquaculture Expert(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

(95,000)

GOP COMMUNITIES

190,000 25,000

(20,000)

(20.100)

(150,000
(25,000)

55,000

(55,000)
10,000

(2,000)
(8,000)

175,000

(75,000)
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AID cop COMNITIES
(2) Bgquipment (35,000) (50,000)
(3) Diesel pick-up (12,00D)
(4) Additional Laber (50,000)
G. Operating Expenditures 200,000
(1) Vehicle Operation (130,000)
(2) Office materials (10,000)
(3) Incremental Hatchery Overhead (15,000)
(4) Per Diem (20,000)
(5) Chief of Planning Department 35,000)

TOTAL PROJECT 992,000 640,000 25,000
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4. Description of Project Beneficiaries

The direct beneficiaries of this project will be
aa 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
activities, 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'" deserving 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 Coclé
provinces. (See Table III.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 perform 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,
education, 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 Malnutritizn
and Poverty

High Incidence Pove.ty Area Poverty Area

Province of Malnutrition L/ by CDSS = by Radiografiail
Chiriqui Renedios Bugaba;
Renacimiento Gualaca
San Felix Renacimiento
San Lorenzo Remedios
Tolé San Felix
San Lorenzo
Tolé Tolé
Veraguas Canazas Calobre;
Montijo La Mesa
Las Palmas Cariazas
Rio de Jeads Las Palmas
San Francisco San Francisco
Sona
Coclé - Antdn La Pintada
La Pintada 0la
0la
Herrera - Las Minas Las Minas

Losg FPozos

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

lj Districts with a High Risk of Malnutrition, Ministry of Health,

1974 (partial list)
2/ FY 80 Country Development Strategy Statement, USAID Panama
- (complete list)
3/ Radiography of Poverty in Panama, Ministry of Planning, 1977
(partial list).
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IV. Project Analyses

A. Economic Anclvsis

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 deficient 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 is needed and/or desirable.
The proposed methodology for accomplishiang these tasks 1is fully
described in Annex V.B, Part 1, Scope cf 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 society the relative cost of
producing and delivering animal protein to Panama's rural poor is
the relevant comparison. The costs of freshwater fish production
and its alternatives -- purchases of beef, pork, poultry or salt
water fish - can be compared to derive the least cost alternatives.
For our purposes, the market pices 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 often 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 outside the consuming area.
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An examinacion of the relative prices of alternative
sources of protein demonstrates that the production of fish
conptitutes a reasonable and justifiable alternative to other pro-
ducts. Implicitly it is argued that pricos of fish substitutes -~
beef, pork, chicken and saltwater fish -- reflect their V%%ue to
society (desirability) and also their cost of production.=

The average cost per pound and per gram of protein for
various meats and fish are shown below in Tanle IV.A.l. A review
of the data reveals that a gram of fish protein is approximately
60% less cos.ly than beef, and 337 less than chicken.

The "consumer price', i.e. the average prics 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.1l

PROTEIN COST BY PRODUCT SOURCE

Price/lb.l/ Grams Protein2/ Cost per gram
Product (453.6 grams) per gram product of protein
Beef $ 1.40 .21 $ .015
Pork 1.55 .13 .026
Chicken .75 .18 . 009
Freshwater .40 .20 .006

1/ Average market prices as of June 1980
2/ INCAP, Tabla de Composicidén de Alimenvos, 1961

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. Similarly, 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 products, and the price structure. However,

i, order to simplify the analysis, no attempt will be made to

adjust prices for these factors.
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3. Analysis of Alternative Fighpond Systems

In this section we describe two alternative models and
discuss the results we expect will be achieved by them. These
models, an integrated fish/swine system and a fish only (commercial
feed) system represent the two major technologies currently
employed. The data used are based on the experience with the
existing fish ponds, and on what we consider to be re: 3onable fish
production and consumption level assumptions. The purpose of the
analysis is to establish preliminary cost estimates and to do a
preliminary comparison of alternative systems in order to
demonstrate preliminary financial feasibility. Final comparisons
will be made as a part of the economic/financial feasibility study
carried out during project implementation.

As discussed in detail in the Financial Analysis Annex
111, we anticipate developing a total of 20 ponds of three different
sizes: 10 type A or 5,000 m? ponds; 5 type B or 2,500 m? ponds; and
5 type C or 1,000 m? 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 m? pond will be presented as
illustrative of all three sizes to be constructed under the project.

a) The Fish/Swine Integrated System

The demonstration test model for this integrated fish
production system wiil be a 5,000 1 pond stocked with tilapia
nilotica hybrids and fed by the wastes resulting from a 25 hog
fattening operation. To the extent that terrain and pond water run-~
off permit, a vegetable garden will also be established as part of
the demonstration project but is excluded from this analysis.

It 1s 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 fterrain 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 (by machine) per n? 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 after 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 fish from the partial harvest. Partial
harvesting will occur over a 9 month period. At the end of this
nine month partial harvesting period (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 month
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 5 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 1 1lb, per square meter
for the fish yield, the total output of this integrated 5,000 m
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

Tnis analysis assumes 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 1lbs;

ii) the average family contains five people;

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

iv) the participating
families will consume 4,000 lbs. of fish over the 9 month period.
This implies that consumption will be slightly greatex than 1 1b.
per week for each family member -~ a 15-20% increase in protein
consumption over estimated current levels; and

v) the 1,000 1lbs. of excess fish will be sold
to some 50-100 non-participating families living in the wvicinity
of the fish pond.
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Because it is a pilot program, and because we
are not certain of the supply and demand responses, the rigk 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, will be the full
responsibility of the participating families. After the pond and
swine enclosure -are constructed, it is expected 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 swine operation, 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 repaid with the proceeds. 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 previocus year's cash balance is
applied toward the working capital fund. By year five the 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 1s 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. Bv using current operating
cost ectimates, 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 posi-
tive net balance each year is generated for the swine and fish
pond activities -- implying an infinitely large IRR value.



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 model obviously 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 cests. TFor example, one way to overcome
the deficit and obtain an IRR of 10% is to raise the price of fish by
$0.16/1b. sc that the participants would pay $0.31/1b. arnd the non-parti-
cipants $0.56/1b.

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 veplaces the swine
wastes as the fish food. Hence, what is costless fish food (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 $.0l1, 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 $.13/1b to $.53 and $.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 previcus 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 participants. 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 part 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 1nterest 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 community 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 (Coclé 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 operationms.

h. Outreach by MIDA/DINAAC is constrained by work over-
loads and vehicle shortages. Other sources of outreach should be
utilized where possibie. Basic training in aquaculture, pig-raising
and horticulture and in simplc financial management, 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 orxganized
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
comnittees 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 establishment 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-existing organization
such as health coumittees (comités de salud), pafent -teacher groups
(padres de familia), community pgroups (grupos ' i), 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 1is 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 projects 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 closeiy 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 fishpond 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, maintenance and harvesting
of ponds. In the case of machine-dug ponds DINAAC usually assists
the fishpond committees to make arrangements for pond excavation.
In maany 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 comaittees such as credit extended
by DINAAC and the repayment of same by the communities as well as
community payments for fingerlings or {eed.

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¢. Community Participation

Membership on fishpond committees 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 tl.e
highest rates. In the middle are projects which 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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geem 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 cultisation and harvesting. Nevertheless, it is clear that
women play = 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 1bs. or 1.5 1lbs. 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 observation. 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 feasilility
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 socinlogical impact and
economic feasibility.

1. Fish Production Technologies to be 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. Govermment 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 community 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 water. 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 extension agents or 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 subsidies 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 agricultural 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 veproduces 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 vutilized. 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 spocies
at the Divisa hatchery is contained in Table IV.C.1.

TARLE IV. C.1.
FINGERLINGS SEEDED IN SMALL AND LARGE PONDS, BY SPECIES, 1978 & 1979

SPECIES 1978 1979
Tilapia Nilotica 71,145 38,900
Tilapia Hybrids 28,900 51,375
Common Carp 48,230 41,785
“"Lisa" 4,050 -

Grass Carp 70 187
Guapote Tigre 5,450 900
Fresh Water Shrimp 5.800 31,550
Tilapia, Red 25
Silver Carp 24,500
Big Head Carp 2

Carp, "Espejo"

TOTALS: 168,600 190,000

Source: DINAAC
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3. Fingerling Production

Fingerlings of all-male Tilapia hybrids and carps
will be produced by DINAAC biologists at the Divisa hatchery using
technignes 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 fingerlings
will be tested at the site of large established grow-out ponds.

a. Single pond system - A small spawvning 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 sexzble size, 50g., the males will be
selected by partial harvest. Fish culturists in each community
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 fingerlings will be partially
harvested from the spawning pond and transferred to the nursery
pond for growth te 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 fingerlings 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 relation to the grow-out pond to produce enough male finger-
lings to adequately stock the grow-out pond, 10,000 to 20,000/ha.
yr., will have to be tested. Commercially produced rations or
animal manures will be used to grow fingerlings 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 $0.145/1b. The ration is expensive but has proven
successful in producing high standing crops of fish. Commercial
pig and chicken rations are also available for $0.10/1b. 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 include both production {growout)
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 m? 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 1bs./ha./yr. of fish
has been produced in Panama in similar projects therefore at
least an additional 76,500 1bs. 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 program's effectiveness study. The major questions
of administrztive feasibility which have been identified relate

to: (1) the internal organization of the Ministry of Agricultural
Development; (2) the supply of services to the communities,
especially credit and (3) the nature of the community organizations
which will implement fishpond projects (discussed in the social
soundness analysis).

1. Internal Organization of MIDA

MIDA's internal arrangements (ctructure) for
administering a fish pond program have been assessed and are
considered to be generally adequate (see Annex VIII)but must be
strengthened in several areas. The program is cocordinated 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, Coclé€ 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 communicies and individvals 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 Divisa, Veraguas, were centralized in the head-
quarters office in Santiago, Veraguas.

Outreach activities involving direct contact with
client groups have now been relocated to offices in the regional
Directorates in Veraguas and Coclé provinces. DINAAC extension
personnel in these offices work only on fish culture activities
but they report directly to the regional directorates. As the
managed fish program expands, DINAAC extension personnel will also
be located in other Regional Directorates. Under this structure
the cenctral DINAAC office is responsible for establishing policies
governing program activities, for establishing criteria for
selection and approval of individual pond projects, 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 financing for aquaculture activities and Zor
monitoring and evaluating activities of the regional offices.

The regional offices will, however, be directly responsible for
promoting and providing services for fishpend projects.
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In order for this structure to work well, it is
necessary to provide sufficient resources to DINAAC personnel
located in the regional offices 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. They
must also be provided with vehicles, as well as a small revolving
fund and access to or material inputs for pond construction and
operation.

DINAAC's technology transfer office, which has been
created, but is not yet fully operational, will be primarily
responsible for providing technical backstopping and support for
promoting fishpond activities. It will be staffed and provided with
material support and external technical assistance 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 these 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 capability 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 enrolied 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 wcll-—qualified to undertake
outreach activities. 1In order to enhance the effectiveness of the
agents four vehicles will be supplied and a revolving 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,
which 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 excension agents in the regional offices. Utilization of the
fund will be subject to the general supervisory authority of DINAAC
and to financial* 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 used 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 will then acquire
required inputs. This system is intended to provide maximum
flexibility while maintaining reasonable control of the funds.
This systcem 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 a public heath prdiems. Concern exists as to
the use of animal wastes to fertilize fish pond water and thc
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 water quality. As long
as the 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 be artificially in-
duced to spawn in a hatchery. Tilapia, the principal species to be
cultured, has been in Panama for owver 10 years and has not caused any
ecological problems to date.

V. PFinancial 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 3923000 during FY 82.

1 4

The summary cost estimate and financial plan is éhown 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-
tion and ability to meet recurring cost beyond the life of the
project. This section also describes disbursements 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 maintenance, 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 needed. 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 Proceduresg

To assure that AID and GOP contributions occur evenly through-
out the life of the project, 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:

1
Operating cost of 10 typical Type A pond—j 518,760

Operating cost of 5 typical Type B ponds 4,650
Operating cost of 5 typical Type C ponds 1,876
Sub-total 25,286
Four extension agents 37,500
Total $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 what 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,its
immediate objective is to generate informationjconsequently
neither a net present value analysis nor an examination of the
internal rate return was performed. Table I of Annex III shows
the projected expenditures 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.



~40~

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 manager; 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 Develcpment Office will have primary pro-
ject monitoring responsibility.

B. Procurement
1. Procurement of Goods and Services

Procurement of goods other than vchicles 1s 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 constructicn of demonstra-
tion ponds will be den2 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 1s 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 Amcunt Reimbursement (FAR) procedure.
The feasibility of using the FAR method for pond construction will
be further studied prioi 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 tecknical 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 will
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 implementation. 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 of 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 received 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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Panamd, 28 de agosto de 1980
ATI-1l61

Senor

Aldelmo Ruiz

Director

Agencia para el Desarrollo
Internacional

E. S. D.

Senor Director:

El Gobierno Nacional realiza significativos esfuerzos pa-
ra desarrollar programas de produccién de peces en aguas conti
nentales. Para el logro de este objetivo requerimos de la ut;
lizacibn de recursos de cooperacidn técnica internacional, co-
mo apoyo a los proyectos iniciados.

Consecuentemente solicitamos a la Agencia a su cargo, asis
tencia técnica y financiera no reembolsable, por un total de
B/.992,000.- durante un periodo de tres (3) anos. El proyecto
tendrid como propdsito principal evaluar la necesidad y factibi-
lidad de desarrollar un programa masivo de produccién de peces,
a nivel nacional; para este prop6sito se ejecutard un Plan Pilo
to y de demostracibébn de proyectos en estanques, y se realizaran
investigaciones para fortalecer la capacidad técnica institucio
nal del Ministerio de Desarrollo Agropecuario (MIDA), para lle-
var a cabo la promocién y apoyo de actividades de estanques co-
munitarios.

La Direccibn Nacional de Acuicultura del MIDA, ejecutaréi
las actividades del Proyecto.

Atentamente,

7 ay
Abdlel F. ,Eul o V.,
i“‘ o Wl hGE mlnlstro

RECFIVED {
i
4

Adj: . lo indicadof

- - , "‘\f\ﬁ

!

K
O..
Z.
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5C(1) - COUNTRY CHECKLIST

Listed betow are, first, statutory criteria applicable generally to FAA funds, end then criteria

applicable to individual fund sources:

A.

GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

1. 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

human rights?

2. FAA Sec, 481. Has it been determined 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
entering the United States unlawfully?

3. FAA Sec. 620(b). 1If assistance is to

a government, has the Secretary of State
determined that it is not controlled by the
international Communist movement?

4, FAPA 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 bv such
government?

5. FAA Sec. 620(e){1). If assistance is to
a govenment, has it (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 enrtities?

Development Asistance and Economic Suppcrt Fund.

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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AID HANDBOOK 3, App 5C(1)

6. FAA Sec. 620(a), 620(f); FY 79 App. Act,
Sec. 108, 114 and 606. Is recipient country
a Lammunist 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 involved in (a) subversion of, or
military aggression against, the United States
or any country recefving 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 institute the investment guaranty program
for the specific risks of expropriation, incon-
vertibility or confiscation, has the AID
Administrator within the past year considered
denying assistance to such government for this
reason?

10. FAA Sec. 620(0); Fishermen's Protective
Act of 1567, as amended, Sec. 5. It 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. bhas ccmplete 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 oné 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 account the percentage of the
country's budget which is for military
expenditures, the amount of foreign exchange
spent cn military equipment and the

Ho in both cases.

No.

Adsquate measures have been taken
to protect U.S. property.

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

Cne vessel was seized in early 1974,

No.

Such a denial was considered by the
A.1.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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amount spent for the purchase of sophisticated
weapons systems? (An affinmnative answer may
refer to the record of the annual "Taking Into
Consideration" memo: “Yes, as veported in

annual report on implementation of Sec. 620(s)."
This report is prepared at time of approval by
the Administrator of the Operational Year Budget
and can be the basis for an affirmative answer
during the fiscal year unless cignificant changes
in circumstances occur.)

13. FAA Sec. 620(t). Has the country severed
diplomatic relations with the United States?

If so, have they been resumad and have new
bilateral assistance agreements baen negotiated
and entered into since such resusption?

14, FAA Sec. 620(u). WHhat 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 granted sanctuary from prosecution to
any individual or group which has committed 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 employee
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 reprocessing equipme=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?

FUNDING CRITERIA FOR COUNTRY ELIGIBILITY

1. Development Assistance Country Criteria

a. FAA Sec. 102(b)(4). Have criteria been
established and taken into-account to assess
commitment progress of country in effectively
involving the poor in development, on such
indexes as: (1) increase in agricultural
productivity through small-fam labor intensive
agriculture, (2) reduced infant mortality,

(3) control of population %rowth. (4) equality
of income distribution, (5} reduction of
unemployment, and (6) increased literacy?

No.

Panama is not delinquent with
respect to dues, assessments,

or other obligations to the U.N.
for the purposes of Article 19
of the Charter,

No.

No.

No,

Yes
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b. FAA Sec. 104(d)(1). If appropriate, is No .

this development (including Sahel) activity designed
to build motivation for smaller families through
modification 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 o urban poor?

2. Economic Support Fund Country Criteria

a. FAA Sec. 502B. Has the country engaged N/A
in a consistent pattern of gross violations of
internationally recognized human rights?

b. FAA Sec. 533(b). Will assistance under N/A
the Southern Africa program be provided to
Mozambique, Angola, Tanzania, or Zambia? 1If so,
has President determined (and reported to the

Congress) that such assistance will further U.S.
foreign policy interests?

c. FAA Sec. 609. If commodities are to be N/A
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 N/A
be provided for the purpose of aiding directly the
efforts of the government of such country to
repress che legitimate rights of the population
of such country contrary to the Universal
Declaration of Human Rights?

e. FAA Sec. 620B. Will security supperting N/A
assistance be furnished to Argentina after
September 30, 19787
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5C(2) - PROJECT CHECKLIST

Listed below are statutory criteria applicable generally to projects with FAA funds and project
criteria applicable to individual fund sourcec: Development Assistance (with a subcategory for
criteria applicable only to loans); and Economic Support Fund,

CROSS REFERENCES: IS COUNTRY CHECKLIST UP TO DATE? Yee
HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS PRODUCT? Yes

A. GENERAL CRITERIA FOR PROJECT

1. FY 79 App. Act Unnumbered; FAA Sec. 653 (b);
Sec. 634A. (a) Describe how Committees on

An Advice of Program

Rppropriations of Senate and House have been or change was sent to the
will be notified concerning the project; congress on 7/28/80

(b) is assistance within (Operational Year
Budget) country or international organization
aliocation reported to Con?ress (or not more
than $1 million over that figure)?

2. FAA Sec, 611{(a)(1). Prior to obligation
in excess of §1§%.&%3, will there be (a) engi-
neering, financial, and other plans necessary Yes.

to carry out the assistance and (b) a reasonably
firm estimate of the cost to the U.S. of the

assistance?
3. FAA <ec. 611(a)(2). If further legislative No legislative action
action i1s required within recipient country, required.

what is basis for reasonable expectation that
such 3action will be completed in time to permit
orderly accomplishment of purpose of the
assistance?

4. FAA Sec. 611(b); FY 79 App. Act Sec. 101, N.A
If for water or water-reiated land resource e
construction. has project met the standards

and criteria as per the Principles and $tandards

for Planning Water and Related Land Resources

dated October 25, 1973?

5. FAA Sec. 611(e). If project is capital N.A.
assistance (e.g., construction), and all

U.S. assistance for it will exceed $1 millicen,

has Mission Director certified and Regional

Assistant Administ: ator taken into consideration

the country's capability effectively to maintain

and utilize the projz:ct?

6. FAA Sec. 209. s project susceptible of No

execution as part of regional or multilateral
project? If so why is project not so executed?
Information and conclusion whether assistance
will encourage regional development programs,
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7. FAA Sec. 601(a). Information and corclusions
whether project will encoureqe efforts of the
country to: (a) increase the flow of international
trade; (b) foster private initiative and competi-
tion; (c) encourage development and use of
cooperatives, credit unions, and savings and loan

associations; (d) discourage monopolistic practices;

(e) improve technical efficiency of industry, agri-
culture and commerce; and (f) strengthen free
labor unions.

8. FAA Sec. 601(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 maximum 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. 601(e). Will “he project utilize
competitive selection procedures for the awarding
of contracts, except where applicable procurement
rules allow otherwise?

2. FY 79 App. Act Sec. 608. If assistance is
for the production of any commodity for export,

is the commodity 1ikely 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
commodity?

FUNDING CRITERIA FOR PROJECT

1. Developmenc Assistance Project Criteria

a, FAA Sec. 102{b); 111; 113; 28Bla.
Extent to which activity will (a) effectively
involve the poor ir development, by extending
access to economy at local level, increasing
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 sustainecd

e i — et e e R e
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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.1.a. Page 7
?a;is. using the appropriate U.S. institutions; significant percentage of the
b) help develop cooperatives, especially by toech- . .
nical assistance, to assist rural and urban poor to membership (.)f-these grm’xps and, in
help themselves toward better life, and otharwise many communitlies, exerclge
encourage derocratic private and local governmental leadership roles.

fnstitutions; (c) support the self-help efforts of
developing countries; (d) promote the participation of
women in the national economies of developing countries
and the improvement of women's status; and (e) utilize
and encourage regional cooperation by developing
countries?

b, FAA Sec. 103, 103A, 104, 105, 106, 107,
Is assistance being made available: {include 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 The project directly increases

specifically designed to increase productivity and the standard 0{5 living of th?
income of rural poor; [103A] if for agricuitural rural poor by increasing avail-
research, is full account taken of needs of small ability of low cost protein at
farmers;

local levels.

(2) [104] “cr population planning under sec.
104{b) or hezlth uncer sec. 104(c); if so, extent
to which activity erphasizes 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 pararedical and auxiliary medical
nersonnel, clinics and health posts, commercial
distribution systems and sther modes of community
research.

(3) {1057 for education, public admini-
stration, or human resources development; if so,
extent to which activity strenathens nonformal
education, makes forme® _.ucation more relevant,
especially for rural families and urban poor, or
strengthens management capability of institutions
enabling the pgor to participate in development;

(4) [106] for technical assistance, energy,
research, reconstruction, and selected development
problems; if so, extent activity is:

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

(1) to help alleviate energy problems;

(11i) research into, and evaluation of,
economic development processes and techniques;

(iv} reconstruction after natural or
manmade disaster;
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{v) for special development problem,
and to enable proper utilization of earlier U.S.
infrastructure, etc., assistance;

(vi) for programs of urban development,
esoecially small labor-intensive enterprises,
marketing systems, ané financial or other insti-
tutions to help urban poor participate in econcmic
and social development.

c. [107] Is appropriate effort placed on use Yes.
of apprepriate technology?

d. FAA Sec. 110(a). W11l the recipient
country provide at least 25% of the costs of the Yes.
prcqgram, project, or activity with respect to
which the assistance {s to be furnished (or has
the latter Zost-sharing requirement been waived
for a "relatively least-developed" country)?

e. FAA Sec. 110(b). Will grant capital No.
assistance be disbursed for project over more
than 3 years? If so, has justification satis-
faztory to the Congress been made, and efforts
far other financing, or is the recipient country
"relatively least developed"?

f. FAA Sec. 281(b). Describe extent to The project encourages 10(}31
which program recognizes the particular needs, community groups to organize then:

desires, anq gapacities of th(‘e pgop]e of the selves to work together in an
country; utilizes the country's intellectual

resources to encourage institutional development; economically P?OdUCtlve er_ldt?.avor,
and supgorts civil education and training in to improve their own nutritional
skills required for effective participation in well-being.

governmental and political processes essential -

to self-gnvernment.

g. FAA Sec. 122(b). Does the activity Yes.
give reasonable promise of contributing to the
development of economic resources, or to the
increase or productive capacities and self-
sustaining economic growth?

2. Development Assistance Project Criteria
lLoans Only)

a. FAA Sec. 122(b). Information and
conclusion on capacity of the country to repay
the loan, incluuing reasonableness of
repaymeat prospects,

b. FAA Sec. 620(d). If assistance {s for
any productive enterprise 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 20% of the
enterprise’s annual production during the life
of_ the loan?
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PROJECT AUTHORIZATION

Name of Coumtry: PANAMA Name of Project: Managed Figh Production

Project Number: 525-0216

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as
amended, 1 hereby authorize the Managed 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.1I.D,
OYB/allotment process, to help in financing foreign exchéange and
local currency costs for the project.

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 nead for and feasibility of a large-scale managed
fish production program.

The Project Agreement which may bc negotiated and executed 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.

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 otherwisa agree
in writing. Ocean shipping financed by A.I.D. under the projeect
shall except as A.I.D. may otherwise agree in writing be financ-
ed only on flag vessels of the United States.

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.I1.0D. may other~
wvise agree to writing, furnish in form and substance satisfactory to
A.1.D. evidence that arrangements have baen made for the provision of
long-tert technical assistance.

Covenant

Panama covenants that, within the first eighteen months from the date of
signing of the Project Agreement, two professional staff members, one of
vhom ghall be designaied as department chief, shall be assigned to the
Technology Transfer Department of the National Directorate of Aquaculture
and at least four gstaff members located in regional directorates shall he
agsigned on a full time hasis to aquaculture activities related to imple-
mentation of this project. These staff mambers shall be in addition to
those staff members already employed by the National Direetorate of Aqua-
culture and the regional directorates,

Aldelmo Ruiz
Director
USAID/Panana
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SECSTATR WASHIC - ATTIS TAL L commmass TOR: DEBS
AMEIMBASSY PANAMA PRIORITY 8462 Abbbianay o ) CN: 37306e i
S == ACTION: AID :
CLAS STATE 278863 T INFO: DCH
DATE e et b CHRON 8
NAC
A
0. 12265N/A £
GS:
3JECT: DAEC REVIEW CF THF MANAGYD FISH PRODUCTION PID
TAE DAEC RTVIIWED THE SUBJECT PID ON STPTTMRBER 27, 1979
I APPROVED IT SUBJECT T0 SURNMISSION® OF AN INT: ?1; wPPopT.
THIS IR SHOULD COVER TRY FCLLOWING ISSUZS A} iD 3% OFF _JACTING £
RMITTED BY JANUARY 31, 1982. DIR v
D/DIR
PPOJECT STRATESY. o 1T £
. Co ECON '
) GOAL LFVEL. TEE PROJECT GOAL IS TC IMPROVE TV T
TRITIONAT STATUS OF THE PANAMANIAY RUFAL POUOE. COYEVEX, =
‘¥ FID DCORS NOT CLEARLY DESCRIEZ #0W T:AF PROPOSRL PROJFCT S
TIVITIFS %OULD ACEIFVE TRAT CCAL. WHETIPR TFT SIRATECY DR !
70 IMPROVE MUTRITION TH&U ON-SITE CONSUMPTICY Ov &S £ CNTRIVA
SULT OF INCRFASED INSCOM? OBTAINED FROM COMMYEBCILYL PISH HRD
ODUCTION, THAT STRATEGY SEOULD BE CLTARLY SIATLD IND NG
PLAINED, AHD ‘T2E MEANS FOR CARRYING OUT TH% STFATAGY o £
‘OGLD 2T FUILY TESCRIBED. TO THE TXTENT "HA T.TrE PROJECT e .
SHTEMPLATES COMMERCIAL FISE PRODUCTION, THW SUBRSIDIZATION '
CTHE COSTS OF CONSTRUCTINC ANMD OPENATING THE F1SH# PONDS AAG £
:COMES QUESTIONABLE AWD ANY SUCYH PROTOSAL YOULD H/VYE TO BE s | T
RHUDD
YEQUATELY JUSTIFIED. EMB g
CaR
') PURPOST LEVEL. THE PROJFCT STRATECY $7 TET $'5-PUR-
)SF LEVFL SHEOYLD 3E CLARIFIED IN T22 IR. IS I7 7G IN- B
'TASF GOP CAPACITY TO CAR2RY OUT A NATIOMWIDY PRCGITEM OF
‘SH FRCDUCTTON, OR TO FSTARLISH COP CAPABILITY 10
'LLUATT THZ MFED FOR ANR FEASIBILITY OF SLT"* A HA L TOMYINE B
OCRAM? TEE LATTER SLEMS MOpE DRSIRABLE, TU® IF “1S510X
TS POP THE FORMYR THT IR SHCULD CONYAIN AMFLY JUITIFI-
TIOK. IM FITHER CAST InE PLOJECE COMPONFNTT SEGLLD

SFLECT THIS STRATECY DECISIOW. FLTESEH MGTH 2T T
"SCUSSION ON SUSY PROJESE COMPONTNTS IS8 »o% KECTISAT
VITY OF TLT IR AND MAY Ekx dILD FOR THX PP.

. COMMUNITY ORGANTZATICNS. 138 VATIURE O ”'r Ch-MUNITY
CRMIZATIONS ANT TEE MA R IN WUICH TIZY WOULL *UHCTIONM
S NZ2T CILEfRLY COT ¥OJITH IN THX PID Ta% INTRETY FXPORT
QUL TREAT THESY SURIRECTS IW DrTATL, ANSUERTHG SUCH
'TSTICES AS Tz FOLLOWINT:

2 ) UNCLASSTAIFD STATE 2778¢6

PRNeIrY
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(1) H7AT XIND OF ORGANMIZATIONRS ARW EH¥ISIONE™?  WHAT FEAS ‘Qﬁ:ﬁlegg 4
FECN TN TXPRERIENCE YIH THEISS ORGANI7A*IC IN OTUER
D ACTIVITINS (INCLUDINA PRESFNT FISH POND OP?RFTICH)? HOY -
PREVALENT PRY THESE CHOANIZATICHNS .IN PANAMA?  WHAT IS ThHE
NATURS OF TARBIR COMP:T@NCE AND CAPACITY, AMD ¥HO9v WILL THIS
> EE APPKAISED IN TRY SELECTION FROCESS? wHAT RESO0RCES ARE
CURRZNTLY AVAILAZBLE THAT COULD BE USED 7O STAFNGTHEN THE
ORGANIZATIONS? YHAT wILL P% TYE LUGAL FORM OF THE
> ORGANIZATIONS? WVAT WILL BY THE RESPOMSIBILITI®S, DUTIES,
LIAPILITISES OF THEIR M¥™™ZERS? HOYW ARE LEFCISIONS MADE?
YHO MAY JCIN? 1S MWAEZRSHIP CPREN TO AXKYONT w0 WISHES TO
PARTICIPATE IN TZF PARTICULAR PRPOJECT? @WHAT AEOUT EXIST-
ING MEMPEZRS %HO TC NOT WISH TO PARTICIPLETZ? IN THY EVENT
THE QORCGANIZATION CONTRACTS CREDIT, TO WHAT EXTRENT IS AN
e INDIIIIUAL MEMBER LIABLE FOR REPAYMENT, INCLIDING ANY
i UMEMEER VHO DOLS NOT WISH TO PARTICIPATE IN TU® PROJECT?
A

—

C. INITIAL FMVIRONMENTAL EXAMIMNATION (IEE). A REVIEY OF
TRY I%E SUBMITTIET %YTH THZ PID RAISED THE ¥OLLOWING
CONCERNS OVYER TUF PROJECT.S POSSIBLE IMPALT ON THE -
~ PHYSICAL AND HUMAN EMVIRCNMEET: (1) INTECTICH OF FISH
INTRNLED FOR HUMAN CCONSUMPTION BY VIRUSZES &l OTHER
PATHOGFENIC OHGANISMS FROM LIVESTQOCHK WASTES THAT MAY NOT BR
- ADTQUATELY COMFOSTZED; '2) DAMAGE ™0 LOCAL ECOSTSTEMS
PESULTING FHOM TER IP“QOUJ TICK OF EYOTIC FISH SPRCIES;
IND (2) REDUCTION IM THE QUATLITY Or YATES IN STREAMS AND
TIVPRS BECLUSY OF TLY FOND DHAINING AND FLUSHIUC. THE
MISSTION IS REQUESTED TO EXAMTME THE POSSIBRLE IMPACT OF

CMYTSE CONCFRNS AND SUBMIT ITS FINDINGS WITH THE INTERIM
FEPORT. TEE IES WILL FE qLLD IN ABEYANCE UNTIL TRHESE
CCNCERNS ART RESOLVEL.

2. ASSUMING APPROVAL OF THE IR, THE PROJECT PAPER SHOULD
}?“AL WITH THE FOLLO%I? CUMQTIONC AND COMCERNS RAISED
LOSINC THE DAEC. :

e

SEL<CTION CR IA, T3E CCHMMUNITY STLICTION CHRITERTA
LIT ANLY LBAT P COMUNITY RL LOCATED IN A DISTRICT
WITH £ SERIQOUS L\CIDI“C1 OF MALKNULIRITIOH BECAUST MUTRI-
TIO\PL STATUS CAN VAERY BY COMMUNITIES \IIHIN A DISTRICT,
THE MISSTON SHOULD CONSITER INCLUDING CRITERIA THAT WOULD
VERIFY THP NEED ©08 TH? PROJRCT AT THY COMMUNITY LEVEL. ‘ '
IN THIS REGARD, IT WAS SUGGHSTED TIAT TAE MISSION MAY WANT '
TO CARRY OUT RAKNDOM SAMPLL AM?HROPGMETRIC SURVEYS TO MEA-

. _SURE COMMUNITY MELD. IN ADDITION, TWO OV THY SELECTION :
CRITLRTA LPPWAR TO RE INCONSISTANT. THZ FIRS™ REQUIRES . ¥
TEAT 75 PERCTUNT OF A CCMMUNITY'S POPULATION ®: AMOKG TIE '
POORYEST 2¢ PERCZMT O¥ LLL PAHAMANIANS AND THE SECOND
REQUIRFS THAT THE FROSFECTIIVYE FPOND SITL BF ACCESSIBLY TO
AN FXISTIRG ROAT OR VATER®AY 1EAT I° USADLE !TAP POUND.
AOWEVER , SI\un THE V RY POORECT MEMBELRS OF TiE POPULATION

S

T
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MAY OFTEN LIVS IM YR¥ZS CITH JYIMIMEY JCCRISITILYT S, "¥e

MISSICMN SHOULD LUYAMIME VWWT“?Y THY ACCE SIRILITY CLITTION
MIGHT IM FACT LIVMIT 7TAI AVILITY OF Ti:l PROJECT TO wE/CH
SRST 29 PE“""JL)

EXTENSION SERVICE. TRE PROJECT RYLIES KEAVILY ON

( , SUPPORT FROM PANAMA,S EXTENSICN SRURVIC: DVEN THOUGT TEAY

r.

,.

SERVICE IS %W7A¥ AND DISAGGREGATED. DIRING INTEUSIVE
REVIEY THE MISSICN SHOULD “WXAMINE THd:£ ADSDUACY OF PROFOSED
ARRANGEMENTS ¥CE THE PROVISIOH AND TRAIWING OF EXTANQIOQ
AGENTS TO INSURE THAT A SUFFICIENT NUYEZR OF APPROPRIAT

LY TRAINED AGENTS WILL BE MAD“ AVAILAELY TO TRE PAROJECT ON
. A TIMELY BASIS.

C. RFELATION TO OTEER PROJECTS. TPZ MISSION IS CURREKTLY
LEVELCPING OR IMPLEMENTING OTHER NULPTTIO” RELATED
FROJECTS IN RCURAL ARBAS, INCLUDIRG THE (DILD AND FAMILY
CRIENTATICMN CEINTERS (COIF) PROJECT (525 ‘“”c) AND THE

7. QURAL HEALTEH DELIVERY SYSTEM LOAN (525-11-%45). OTHER

INTERNATTONAL DONORS ARE ALSO IMPLTMENTING NUTRITION

RELATED PROJECTS. SINCE THERE APPEARS 70 3E LITTLE:

. COORDINATION AMONG THEX PROJECTS, THIS COULT RESULT IN
DUPLICATION AND THE IHZFFICIZNT USE OF ZZ30URCES.

A LAT”"OUGLT“ COIv PROJEZCT PROFOSYS £ SOLUTION TO ALLEVIATE

(",

C.

THIS PROBRLEM AT THE LOCAL LEVYEL, IT VYILL NEED TO BT

ADDRESSED AT THE BATIONAL LEVEL AS WELL. THEREFORE, AS
PART CF THE INTFISIVF RKEVIEY PRCCESS FOR bOTS THATS AND
THE COIF PROJECTS, THE MISSION SEQULD ¥{f-INF TIE NREED TO

_ FSTABLISE A NATICHAL LEVEL COORDIKATICN MECHANISM FOR

e

NUTPITION PRGJECTS.

D. CCNSTRUCTICN/PROCUNEMENT. ADURIHG INTZHNSIVE REVIEYW

>y THE MISSION SHOULD EYANINE THE CAPACITY . OF THE NATIONZL

PE

(.

S,

DIRECTORATE YOR AQUACULTURE TC CA?RY 00T ALL FROCUPEMENT
ACTIONS REQUIRED UNDER THE PROJECT. A P“OCU RFMENT PLAN -
SHQULD RE INCLUDED IN THE PP. IN PARTICULAR, THIS PLAI
SKOULT INDICATE BCW CONSTRUCTICA ACTIVITIES WILL B
CAPRIED OUT, -

E. RITILATION TO DEVELCPMENT PROGRAM., THY MISSION’S PRE~

”U ISENT COUNTRY STFAT?GY {EYPRESSED IN ITS TATEST CD3S) CALLS

A

FOR A GENERAL SEITT It FOCUS FTROM THE RURAL TO THE URBAN
LCTOR. THE PP c'”OLLD CAREFULLY EXPLAIN THE RFELATION-
S“IP CF THIS PROJ“CT T T3 E BRCADER MISSION DEVELOPMENT

. PROGRAM.

F. TFROJLCT FONDING, THE FY 3¢ BUDGET SUZMITIED RY IDCA

. . TO OMR NOES NOT CONTAIN FUNDS POR TUT PPCPOSEL PRCJKECYT

’
1

AND IT IS DOUPTFUL THAT ADDITIONAL PUNMIS FOR 7HIS PROJTCT
WILL PECOME AVAITAGLT. 1OJFVER, WITHIN THY TULGET LYVEL
ESTAPLISUED FOR PAuUAMA (3FE EWETE 2640255, T'E MISGION
MY RVAILLCR?F FINRDS TC COVER THIS PRCJIECT. VANCE

'1 .
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AID 102028 (7-71}
SUPPLEMENT |

Project Title & Number:

PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

MANAGED FISH PRODUCTION 525-0216

(INSTRUCTION: THIS ISAN OPTIONAL

FORM WHICH CAN BE USED AS AN AID
TO ORGANIZING DATA FOR THE PR
REPORT. IT NEED NOT BE RETAINED

OR SUBMITTED.)

ANNEX 11
Page 1 of &

Life of Projest;

Frr oy il ey 1983

Total U. S. Fundg'\ $992,000

Date Propared:. . SePTENBEY T980————

PAGE 1

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Goal: The broader objective to
which this project contributes:

Sector Goal:

To improve the nutritional status of
the rural poor.

Program Goal:

To establish a network of fresh-
water fishponds in poor 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.

Nutrition Surveys

DINAAC Records

Assumptions for achioving goal targets:

Protein intake increases as a
result of managed fish productiom.

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

Project findings justify implement-
ation of a large scale managed fish
production program.

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

The GOP can finance a large scak
activity -~ perhaps with IDB
fundings.

MIDA extension agents are not
diverted entirely to other
activities.
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PROJECT DESIGN SUMMARY Life of Project: Fage 2 of 4
AlD 1070-10 (7:71) LOGICAL FRAMEWORK o Y - roFY.
Date Propared:
_ Profoct Tile & Nombe: _ MANAGED F15H PRODUCTION 525-0216 o
NARRATWE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS
Project Purpose: ‘ Conditions that will indicete purpose has been Assumptions for achieving purpose:

achieved: End of project status.

To verify the need for and feasibility { 1. Information required for the Project Studies 1. Results of studies can be extra-
of a large scale managed fish product~ decision has been collected polated to other areas of Pa nama.
ion program and analyzed.
2. Protein deficiencies are ob-
served.

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

4, MIDA extension (technology
transfer agents) can
effectively disseminate
information on fish produc-
tion to Panamanian
campesinos.
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PROJECT DESIGN SUMMARY Life of Project: Page 3 of 4
Ao t0a0-2p 10 LOGICAL FRAMEWORK From FY —to FY
3 Total U.S. Funding
Project Titlo & Number:__MANAGED FISH PRODUCTION 525-0216 Date Prepared:
~ PAGE 3
NARRATIVE SUMMARY OBJECTIVELY VER!FIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS
Qutputs: A_Aiag;:-fuia of ou'eit::r Year 3 Assumptions for achieving outputs:
(Cumulative)
1. 2322::::;3“ Pond projects 5 20 20 DINAAC and USAID/PANAMA records 1. Grant and counterpart funds are
made available on a timely basis.

2. Hatchery expanded 2. Construction costs will not

(a) Hatchery Ponds Built 40 40 40 evaluate more than 10-15%Z per year.

1 1
(b) Laboratory equi?ped 3. Adequate coordination is maintained
. between project studies team and

3. Project Studies completed regular DINAAC personnel including

(a) Consumption impact 1 technology transfer agents.

(b) Economic/financial i

(c) Program effectiveness 1
4, Technical Assistance

(Person-months technical 16 30 48

asgistance provided)
5. Training (people trained)

{a) In-countzry {short-term) 9 32 32

(b) External (lomg-term) 1 1
6. Technology transfer umit X X x

operational
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PROJECT DESIGN SUMMARY Life of Project: :5;89 4 of 4
From FY to
A1D 1020=28 (7=71)
SUPPLEMENT | LOGICAL FRAMEWORK g°'°lpu S, f;ndinu
- ate Prepared:
Project Titls & Number: MANAGED FISH PRODUCTION 525-0216 PAGE 4
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS

Inputs: Implementation Target (Typo and Quantity) Assumptions for providing inputs:

AID Year 1 Year 2 Year 3 Total.

1. Comstruction
a. demonstration ponds 22,500 67,500 0 90,000
b. hatcherv ponds 95,000 0 0 95,000

2. Equipment and materials

a. vehicles (8) 98,000 0 0 98,000
b. hatchery equipment 35,000 35,000 ,
c. other 14,000 13,000 14,000 51,000
3. Technical Assistance (48 p-m) 137,500 184,000 90,500 41,000
4. Training 6,000 27,000 20,000 53,000
5. Project Studies Persomnel 34,500 71,500 34,500 140,500
6. Other 0 15,000 5,000 20,000
cop :

1. Conatruction

8, demonstration ponds 5,000 15,000 0 20,000
b. hatchery ponds 75,000 0 0 75,000

2. Equipment end Materials

a. hatchery equipment 50,000 50,000
b. other 5,000 11,500 8,500 24,000
3. Personnel 51,000 148,000 97,000 286,000
4. Training 3,000 3,000 4,000 10,000

5. Vehicle 0 & M 32,000 56,000 42,000 130,000
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FINANCIAL ANALYSIS

This project consists of 7 major cost components: demonstration ponds,
project studies, techdology transfer center, training, technical
assistance, hatchery expansion and operating expenditures. 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 hatchery expansion were based on infor-
mation provided by DINAAC which has been compared for reasonapleness
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 235
Variable Costs

Excavation $1.00 per cubic meter 5,000
Fingerlings 350
Fish feed 1,450
Plastic bags for transportation 8
Chemical Fertilizer z8
Organic Fertilizer 40

Total Fish Pond Cost Type A $ 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.
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Swine Pens

The cost of a swin~ pen of $954 per pen was calculated as follows:

Concrete Blocks 550 at 27.00/100 148.50
Sand 10 yds. at 6.50 per yd. 65.00 .
Gravel 8 yds. at 6.88 per yd. 55.00
Cement 60 sacks at 4.40 per sack 264.00
Zinc roofing 11 sheets 14X42 No. 30 at 18.00 198.00
Nails 15 lbs. at .55 per pound 8.25
Roofing nails 10 1bs. at .75 per pound 7.50
2X4X16 8 at 3.75 each 30.00
1X8X12 4 at 2.50 each 10.00
Wire 5 lbs. 2.25
Contingencies 166.00
Total $ 954.00

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

Type Description No. Units Urit Cost Total
A 5,000 cubic meter pond 10 7,111 71,110

3 2,500 cubic meter pond 5 3,653 18,265

C 1,000 cubic meter pond 5 1,610 8,050

D Swine pen 10 954 9,540
Sub-Total 106,965

Contingencies 3,035

Grand Total $ 111,000

Credit Funds

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. Fach loar will finance the

following:
Purchase of 25 weaned pigs at $38 each 950
132 quintal of feed at 12.50 per quintal 1,650
Transportation of feed 165
Transportation of weaned pigs 25
Transportation of fattened pigs 63
Drugs 125

Total $2,978
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.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

not 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 minimize costs.,

Other Costs

Cost estimates for the project studies, technology tr.nsfer 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 350
Plastic bags for transportation 8
Fish food 100 quintals at 14.50 each 1,450
Chemical fertilizer 2 quintals 10-30-10 at 14.00 ea. 28
Organic fertilizer 40

Total $1,876

OPERATING COST

SWINE PEN
Weaned pigs 25 at $38 each 950
Feed 132 quintals at $12.50 per quintal 1,650
Transportation of feed 165
Transportation of pigs to and from market 88
Drugs 125

Total 92,978
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MANAGED FISH PRODUCTION TABLE 1 ‘
525-0216 Page 1 of 1
PROJECTED EXPENDITURES BY FISCAL YEAR
8l FY 82 Fy 83 I0TAL GRAND
AID Gor TOTAL AID GOP TOTAL AID GOP. TCTAL AID GOP  TOTAL
A. Demonstration Pond Projects
1. Marerials and Equipment
for Construction - - - 67,500 15,000 82,500 22,500 5,000 27,500 90,000 20,000 110,000
2. Credit Fund - - - 10,000 15,000 25,000 - 5,000 5,000 10,000 20,000 30,000
3. Diesel 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 - 150,700 150,000
5. Local Labor - - -
B. Project Studies
1. Sub-Project Director 3,750 - 3,750 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 - 50,000
¢. Perdiem for Interviewers 7,500 - 7,500 15,000 - 15,000 7,500 - 7,500 30,000 - 30,000
7. Computer Analysis - - - 5,000 - 5,000 5,000 - 5,000 10,000 - 30,000
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 - 12,0090
C. Technology Transfer
1, Materials Development 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
1. Léng 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 Techmical Assistance
1. Project Studies Coordimator 56,250 - 56,250 81,750 - 81,750 - - - 138,000 - 138,000
2. Aquaculture Expert 69,300 - 69,300 102,400 - 102,400 78,300 - 78,300 250,000 - 250,000
3. Short Term 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 1,105000




F.

Katchery Expansion

1.
2.

3.

4.

Construction
Equipment
Diesel Pick-up
Additional Labor

Operating Expenses

1.
2.
3.
4,
5.

Vehicle Operation

Office Material

Incremental Hatchery Overhead
Per Diem

Staff Time

Total

AID

95,000
35,000
12,000

420,675

75,000
50,000

6,250

32,000
3,000
1,875
6,000
7,800

215,875

MANAGED FISH PRODUCTION

525-0216

PROJECTED EXPENDITURES BY FISCAL YEAR

FY 82
TOTAL ~ AID  GOP
170,000 - -
85,000 - -
12,000 - -
6,250 - 25,000
32,000 - 56,000
3,000 - 4,000
“1,875 - 7,500
6,000 - 8,000
7,800 - 15,600

636,550 387,650 248,500

TOTAL AID

25,000 -

56,000 -
4,000 -
7,500 -
8,000 -

15,600 -

636,150 | 183,675

175,625

TOTAL

18,750

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

11,600

359,300

ANNEX 11T

TABLE 1
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
992,600 640,000

GRAND
TOTAL

176,000
85,000
12,000
50,000

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

1,632,000
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’ TABLE II
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525-0216
Projected Flow of Grant Resources-Earmarkings

Total 4th. lst. 2nd. 3rd. 4th. lst. 2nd. 3rd. 4th. lst. Ind. 3rd.
Development Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarrer Quarter
Grant Funds FY 80 FY 81 FY 81 FY 81 FY 81 FY 82 FY 82 FY 82 FY 82 FY 83 FY ., FY 83
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 -
S. Local Labor -0-
“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 Amalyst 15,000 5,000 5,000 5,000
% 4, Field Supervisor 18,000 9,600 9,000
% 5. Interviewers 50,000 25,000 25,000
6. Driver 0
& 7. Per diem for Interviewers 30,000 15,000 15,000
8. Computer Analysis 10,600 5,000 5,000
. 9. Equipwent and Material 10,000 5,000 5,000
10. Vehicle Purchase 12,000 12,000
% C. Technology Transfer 48,000
1. Materials Development 36,000 18,000 18,000
2. Blazer-Type Vehicle 12,000 12,000
3. Additional Staff -0 -
D. Training 33,000
1. Long~Tem U.S. 43,000 21,500 21,50u
2. In-Couatry Training 10,000 5,000 5,000

. E. External Techmical Asgistance 424,000

1. Project Studies Coordination . 45.000
2. Aquaculture Expert %ﬁ%g%&% 93,888 12000 1537000 12,000
3. Short-Term T.A. 24,000 .

4. Utility Vehicle 12,000 12,000




®F.

Batchery Expansion

1.
2.
3.
4.

Construction
Equipment

Diesel Pick-Up
Additionel Labor

G. Operating Expenses

1.
2.
3.

4.
5.

Vehicle Operatiom
Office Materials
Incremental Hatchery
Ovarhesd

Per diem

Staff Time

Total Project

ANNEX 111

TABLE 11
MANAGED FISH PRODUCTION Page 2 of 2
‘ 525-0216
Projected Flow of Grant Resources-Earmarkings
Total 4th. 1st. 2nd.  3rd.’  bth. lst. 2nd. 3rd.  4th. 1st. and.  3re.
Development Quarter Quarter Quarter Quarter Quarter  Quarter Quarter Quarter Quarter Quarter Quarter Quarter
Grant Funds FY 80 FY 81 FY 81 FY 81 FY 81 FY 82 FY 82 FY 82 FY 82 Fy 83 FY 83 FY &3
142,000
95,000 95,000
35,000 35,000
12,000 12,000
-0 -
-0 -
-0 -
-0 -
-0 -
-0 -
-0 -
962,000 -0 - -0 - 331,000 139,000 76,500 25,000 249,000 $8,000 51,500 12,000 -0 - 10,000

% Maost begim withim first year per PP

Recap. of Allotzemt Reguirements

FY 80 1/
FY 81 1/
PY 82
FY 83

100,000
446,500
423,500

22,000

992,000

1/ 100,000 of FY 81 meeds, were allotted in FY 80.
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TABLE 11l
MANAGED FISH PRODUCTION Page 1 of 2
525-0216
Projected Flow of Counterpart Resources - Gur
Total GOP 4th. 1st. 2nd. 3rd. 4th, lst. 2nd. 3rd. 4th, lst. 2nd, 3rd.
Counterpart Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
Funds FY 80 FY 81 FY 81 FY 81 FY 81 FY 82 FY 82 FY 82 FY 82 FY 83 FY 83 FY B3
A. Demonstration Pond Projects 190,000
1. Materials and Equipment
for_Construction 20,000 5,000 5,000 5,000 5,000
2, Cr_:ed:.t F\.md 20,000 5,000 5,000 5,000 5,000
3. Diesel Pick-Ups 150,000 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,730
4. Extension Agents
5. Local Labor
B. Project Studies -0 -
1. Sub-Project pirector -0 -
2. Sub-Project Director -0 -
3. Data Analyst -0 -
4, Field Supervisor -0 -
S. Interviewers -0 -
6. Driver -0 -
7. Per Diem Interviewers -0 -
8. Cumputer Analysis -0 -
9. Eguipment and Materisl -0 -
10. Vehicle Purchase -0 -
C. Technolory Tramsfer 55,000
1. Materinls Development -0 -
2. Blazer-type Vehicle -0 -
3. Additiomal Staff 55,000 6,100 6,100 6,100 6,100 6,100 6,100 6,100 6,100 6,200
P. Treining 10,000
i. Long-Tern 2,000 2,000
2. In-Coumtry 8,000 4,000 4,000

E. Externmal Techmical Assistance L)
1. Project Stwdies Coordimation - O
2. Aquaculture BExpert -0 -
0
0

3. Short Term TA -
4. Utility Vehicle -
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TABLE 111

MANAGED FISH PRODUCTION Page 2 of 2
525-0216
Projected Flow of Counterpart Resources - GOP
Total GOP 4th. lst. 2nd. 3rd. 4¢h. lst. 2nd. 3rd. 4th. 1st. 2nd. Jrd.
Counterpart Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarzer
Funds FY 80 FYy 81 FY 81 FY 81 FY 81 FY 82 FY 82 ¥y 82 FY 82 _FY 83 Y 83 FY €3
F. Hatchery Expension 175,000
1. Comnstruction 75,000 75,000
2. Equipment 50,000 50,000
3. Diesel pick-up
4. Additional Labor 50,000 6,250 6,250 6,250 6,250 6,250 6,250 6,250 6+230
G. Operating Expenses 210,000
1. Vehicle Operation 130,000 4,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 1,000
2. Office Mcterials 10,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 '1,000 1,000
3. Incremental Hatchery Overhead 15,000 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875
4. Per diem 20,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
5. Planing Gffice Chief 35,000 3,900 3,900 3,900 3,900 3,900 3,900 3,900 3.900 3,800
Total Project 640,000 82,000 77,000 59,875 63,875 63,875 63,875 67,875 53,875 53,875 33.875
Recap. of GOP Contributiom
by Calender Year
1980 1/ 100,000
1981 1/ 182,750
1982 249,500
1983 107,750
640E00Q

1/ 100,000 of CY 81 needs imcluded in CY 80 approved budget.
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Time~Phased

Implementation Plan

Activity Year (CY) 1980 1981 1982 1983
Quarter 34 1234 234 123
A. Project Benchmarks
(Monitoring)
1. Signature Grant x
Agreement

2. Conditions
Prececent 4.1

a. Legal Opinion x
b. authorized =
Signature

3. Conditions
Precedent 4.2

a. L.T. T.A. %
b. Annual Plan x
c. Increased Staff x
4. Evaluations X X x

S. PACD x
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Activity

Year (CY)
Quarter

1980
3 4

1981
1234

1982
12364

1983
123

B. Project Activities

1. Demonstration Ponds

Site Selection

Pond Counstruction initiated
($7,500 c.u.)

Pickups Purchased

(512,500 c.u.)

Credit Fund ($10,000)
established

. Additional Extension

Agents hired

Z. Project Studies

1.
2.

3.
4.
5.
6.
7.
8.
9.

CIS sub-project Director
hired (1/2 time-$5000/year)
E/F sub-project Director
hired (1/2 time-$5000/year)
Data Analyst (as needed)
Field Supervisor hired
Interviewers hired
Chauffeur hired

Field Studies

Computer Analysis

Vehicle Purchased

"
>l

555
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Activity Year{CY)
Quarter

1980

1981
1234

1982
1234

1983
123

Technology Transfer

i. Development and Dissemi-
nation of Materials

2. VYehicle Purchased

3. Additional Personnel

Training

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

External Technical Assistance

1. Social Scientist Contracted
(1/2 time for life of project
2. Aquaculturist Contracted
(30 p-m)
3. External T.A.

Haotchery Expansicn

1. Pond Excavation

2. Eguipment Purchase

2, Vehicle Purchase

4. Additional Workers Hired

XX X X

XX XX
X X X X

X X

X X X
X X
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Page 1 of 2
Datailed Hatchery
Equipment List
ITEM COST
(%)
AID Financed

1 Diesel pump 8"; 8,000 gl/min
30 ft. 1life, 50 HP 18,500
1 Diesel generator 5000 watts 5,400
1 refrigerator 14 £e3 800
2 air conditioners 1,400
1 small tractor with grass cutting attachments 5,000
1 Otterbine aerator, 2 HP 1,000
5 YSI dissolved oxygen meters 2,900

35,0°
GOP Financed

Seines and nets 13,000
Analytical Chemicals 700
5 YSI combination probes (140.00 each) 700
5 YST cables, 10 ft. 300
5 calibration chambers 500
Laboratory glassware 3,000
Dissecting microscope with light source _ 1,000
35 mm camera with accessories (28 x 110 mm lens) 800
5 fish transport tanks, 275 gal fiberglass (600) 3,000

5 Submerzible pumps 2,500 gal/hr or 5 ft head (90.00 ea.) 450
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Page 2 of 2
GOP Financed
8 Chatillon hanging scales 60 1lb. x 1 Oz. 850
2 Dietary scales, 500 g x 2 g 100
24 Pocket thermometer-CS 100
1 Photocopying machine 3,000
Miscellaneous supplies 5,000
5 Max-Min thermometer - C> 452 to 50° (10.00 ea.) 100
pH paper comparator Kit, O-lé4pH 50
20 pH paper strips, O=14pH 50
20 pH paper strips, 6-=9.5pH 5C
Contingencies 16,150
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PRELIMINARY WORKSCOPE FOR PROJECT STUDIES FOR

MANAGED FISH PRODUCTION PROJECT

A. Renaarch Objectives

Tha overriding quastion is: do continuous-harvest village
fish ponds, with increments of animal production, horticulture,
and forage production, represent the most cost-effective means of
increasing protein and caloric intake among the nutritionally at-
risk segments of Panama's village population?

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

1) The household level.

a) Do fishponds, related animal production, related hor=-
ticulture, snd related forage production, incrementally or as a
system, improve household nutritional levels, as measured by total
household protein consumption and increased dietary variety (ad-
ditional or in substitution)?

- in what degree,

- at what cost, and

- assuming benefit, who benefits most within the
househald group?

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

¢) Which households benefit and why?

d) Are households having the poorest diets reached?
2) The community level.

a) See 1l b, ¢, and d above.

b) What community characteristics correlated with or
affect positive or negative outcomes?
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3) The project level.

a) Should/can the project be extended to other cormunities
and to what type? Partially or wholly? UWhich components in which
combination?

b) 1s total pond output relative to village siz2 adequate
to effect a meaningful houschold-level dietary change?

c¢) Is the output (fish or animal protein, vegetanles,
cash, which is distiyibuted to coop members adequate to effect a
change?

d) 1Is there an identifiable difference in effect among
nen-members and members?

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

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

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

Important disaggregations, aggregations, 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 sequencing of project expansion and expansion incre-
ments.

By different administrative/Maragement arrangements.
By community type.

By aggregate household characteriatics/by disaggregated household
chiaracteristics.

By seasonal effect.
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Research Strategy

The ovarall research strategy derives largely from Option D
(see Annex X ), in accordance with the Nutrition Economics Group
recommendations; this writer's own perceptions of research needs
and possibilities, as well as potential research ecconomies; and
with consensus determined through conversations with interested
parties.

The total activity will consist of a baseline cesearch activ-
ity at the household, project, and community levels, with subse-
quent rvevisits to exemine a smaller data universe. The revisits
will be phased to permit project effect to occur; the baseline
activity will be timed to precede any interventions on selected
demongtration sitee for which the principal selection criteria
will be that they are fish-only ponds currently being periodically
harvested.

The household level.

a) Sample size. Entire community. According to recent
USAID preliminary appraisal of universe of potential demonstra-
tion sites, modal community size is from 35-40 households; the
few that are larger (defined as over 100 households) could be
sampled, using customary random selection techniques based on pre-
liminary mapping, with no sample under 40 households, o1 cculd
simply be treated by interviewing half of all household (i.e.,
every other house. Final decision 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 rough 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 food availability, and high food
expenditures; January through March = period of higher income,
greater food availability, and corollarily lower food expenditures
-~ and timing of site selection, baselines data-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-
guas Province where a large number 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-peried
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analysis can be completed no later than the end of August and
peak=period analyeis no later than the end of March. There

are other variables that will also have to be incorporated into
research planning, principally regional rainfall patterns and
praesence or absence of a second harvest (postrera). Both of
these factors will influence income and food availability pat-
terns, community labor resources, site accessibility, and tech-
nological consideracions (e.g., tractor use, planting, mainte-
nanca, etc.).

Also to be taken into account are: (1) identification, train-
ing, and siting of agronomists responsible for demonstration
ponds (minimum number of agente, 4; maximum 8; 1 to 2 per MIDA
gagion. If 4, each agent will be responslble for 5 demonstration
ponds) ;

(2) time for site selection

(3) time for instrument pre-teating/supervisor and inter-
viewver/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 harvesting may begin without prejudicing
pond success, estimated at 3 months).

Should funding be available for the current calendar year, the
project could begin in November, a month which could be used to
address administrative and contractual issues. December in Panama,
as elsevhere in Latin America, is a month in which bureaucratic and
community interests are focused elsewhere, 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 (4/Monday and B/Tueaday) will
carry out the baseline studies 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 and economic data, community and project 2xpe-
rience, and 24-hour dietary recall. The third day is used for
verification and correction of these interviews. The fourth day
is used for a repeat of the dietary recall section by the same
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intarviewers with the same households (estimated interview time
30 minutes, 10 interviews per team member). The fifth day is for
verification and correction of the second dietary recall and for
travel.

1f a six-day work week is adopted, each household could be
vigited in the course of the survey week. The field supervisor
will, in any case, supervise interviewers (intensively at fivst,
with spot checks later) and do project-level and community-level
interviewing.

d) Data to be collected:

-~ Basic household data (name, ages, relationships/
civil statuses, education, type of residential grouping, housing

type)

Adult females only (heads of household?, No. of
pregnancies, No. of live birthe, No. of living children, preg-
nant), or eimply limit to number of pregnant and lactating wo-
man in the household gvoup.

- Project relationships and experience: indivi-
duals in household involved in fish and project (numbers, roles,
division of labor); nature of ties to other participants in fish
and activities (family, extended family, community)

- Ecoromic data: number of items produced on-farm;
proportions sold, prosortions conaumed in household; price re-
ceived per unit sold/where:

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

-~ Dietary date (24~hour recall):

parsons present at meals of preceding day;
what eaten day before and by whom;

what food purchases made preceding day;

what food sales made preceding day;

what food gifts received/given preceding day
amounts of product from project a) consumed,
gold, given away by household
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relative valuing of different project compo-
nents

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

(1) Change in protein intake per consumptioca unit
(2) Increments to dietary diversity by item, fre-

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

The

a)

b)

community level.
Descriptive data.

- Number of household, total population

- Settlement patterns

- Access (distance/location) to public services
and off-farm employment

- Access to markets for buying and selling,
market patterns (e.g., fixed or random)

-~ Origins and prices of subsistence foods (lccal
market or tienda check)

- TFixed factors affecting production, diet,
general well-being (e.g., altitude, temperature)

- Unit measures/currency/prices per unit

- Credit availability, mechanisms, terms

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 experience (collective or individual)
with credit

- Pcresence of gervice entities/outreach workers

- Experience with non-formal training (could also
be addressed at household level)

project level.

Project organization.
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- Number of members, % of households represented

- Sex ratios in membership

- Composition of leadership (age, sex, other
leadership roles in community)

- Origins of project (spontaneous, promoted, imposed)

Project dimensions, problems, and achievements
(technical and economic)

- pond area (m?)

- hard/flock size; no. of figh stocked, types,
astocking frequency

- land ir production (mz.), joint or individual-
parcel design, marketing organization

- yields per project component per unit per month,
season, year (calculate vatic to realistic opt imum
and/or project targets)

- harxvest (maturation time, frequency)

- ecrop or hard/flock loases (dimensions, causes)

- distribution modalities for each component
(sale, gift, exchange, to whem, in what propor-
tions, with what f-equency, how, selling prices,
division of income, profits or absorption of
losses

- perceptions of relative costs and benefits (te
individuals, community, and project members)

- division of labor/person-hours/tasks

- proportion of community affected/involved/how

- technical assessment of project achievements and
problems (e.g., yields per variety, maturatiom
times, input quantities and timing, community
technological and management capacity)

- quantities of inputs (link to costs)

Economic aspects.

-~ costs (to community, membership)

- credit (interest, collateral, terms, purpose)

- 1labor (adjusted values for yamily, 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)
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inputs (fingerlings, fish feed, pets,
contruction materials, seed, fertilizer, pig-
lets, pullets, ducklings, transportation of
inputs, service fees if any)

marketing costs (impute cost of all foregoing
which are donated)

project and administrative costs (capital costs)
(note changes and control for inflation, overall
palary adjustments, etc.)

Project management and implementation igaues.

frequency/satisfactoriness of contact with insti-
tutional personnel (DINAAC/MIDA/MSP etec.), espe-
cially outreach personnel and extension agents
exigtence/elient awareness of project schedule
for agent visits, input delivery, marketing
client understanding of outreach agent's role
content, responsidilities, and 'added attraccions"
services provided and by whom (e.g., credit, in-
pute. technical assistance, credit collection,
marketing, record-keeping)

costs of services (service fees, inputs, interest,
marketing)

perceptions of quality/appropriateness/timing of
each service and capability of service deliverer
perceptions of an attitudes toward inetitutional
dependency

changes in institutional relationships (which,
why. when)

numbers, ages, sex of recipients, frequency and
duration of project-related non-formal 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 project control (who runs project, usging
indicators such as record-keeping and project
members' knowledge of and access to records, pro-
duction, costs and benefits, etc.)
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- preeence of paraprofessionals (salaried/unsala-
rvied), perceived effectiveness, quality of com-
nunity and institutional relationships (use scal-
ing devices)

- iater and intra-institutional relationships: fre-
quency and consent of contact, communication mecha-
nisms

= logistical problems (e.g., vehicles, procurement,
commvnications, space, equipment, support services)

- utilization and comprehension of guides and astand-
arde, training and promotional materials

- functloning of reporting and record-keeping system.

As indicated earlier, the village-level and project-level intex-
views will be carried out by the fileld supervisor. The village-~
level data will be gathered through observation and interviews with
community leaders. The project-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-random subsample of households.

Pinally, 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.



FIGURE 1. AGRICULTURAL CYCLE/SEASONAL FACTORS IN NUTRITION, PROVINCE OF VERAGUAS =
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JAN FEB MAR APR MAY JUNE JULY AUG SEPT oCcT ROV DEC
Rain
R = Rainy R R R R R R
Food Availability
A = Abundance A A S S S A A A
S = Scarcity
Of f—~Farm Labor
P = Primary Act. (cane harvest)
I = Intermittent (work in 4 P P 1 1 0
ingenio)
(1)= Harvest
Morbidity Peaks
G = Gastroenteritic Disease G R
R = Respiratory Infections
Corn ’ B
P = Plant H P P
H = Harvest
Rice
F = Flant
H = Harvest P H (4:))
(4)= Some harvest, depending on
season and area
Beans (frijol de bejuco) H P
Beans (poroto) H P
Pigeon peas (Guandd) u P P
Tubers (e.g. otoe, yuca, hamej
{can be harvested year-round
through must be consumed H P
within 2 mos. of removal from
ground)
Summary:. On-farm and O%t— Wage labor on sugar har | Planting rice, |Cultivation, weeding of | Harvest on-tfarm | MOBLns oL re-—
Farm Agricultural Activity 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 sitioncl peri- | for cash or exchange. 2nd corn crop activity.
of cash income for many.|od in terms of |Peak of foos. scarcity- (postrera)
well-being., labor inactivity.
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3/ The purpose of thig
activiry will be to assem
the appropricteness and
trustworthiness of the data
gathering strategy aod pro-
tocols. Since form, otyle,
and methodology are under
scrutiny ond data are wot
per se importsnt, pretesting
will be carried on in commu-
pities where DINAAC/MIDA hoo
already helped with some
sort of fishpond improvement
expansion, OF elaboration
The reasons are ethical and
practical: pretesting in a
demonstration community
would obviously bias subse-
gquent research; pretesting
in a fishpond community
where no intervention was
planned could swaken expec-
zations which could be uo~
fulfilled.

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 formed,
they, too will be involved
in collaborative activity.
1/ Sources: McGuire, 1979;
1? and PHerrison, 1978: 1i9.
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FIGURE 2. PROJECT RESEARCH CYCLE (TENTATIVE), MANAGED FISH PRODUCTION FEASIBILITY STUDIES, USAID/PANAMA &

£

JAN FEB MAR APR MAY JUNE JULY ADG SEPT oCcT KOV DEC
Year 1 (1981) training extensionist hiring re- baseline data-gath- interviewers inter- woit- Alternatives (depending
who wii. manage etc. search team ering in 10 project will be traim- view- ing of on project phasing and
demonstration ponds sites (time esti- ed and will ers, base- available funds):
design/plan nates based on to- perform the coders line .
selection 10 demon- training of tal of ome 6-day following will report & (maximm):
stration sites researchk week in each of tasks: verify
team 10 gites, 4 inter- punched feed- 2 baseline visits to
hiring Panamanian views ard 24 hr. - calculae- data back each group of 10 demon-
field research team train- dietary recalls tions om to stration sites - lst
team supervisor ing and field resesxch forms (e.g., cowput- DINAAC, group June-fug. 1581
supervisor doimg conswuzption er pro- USAlD, gecond group Jan -
refinement of data final pre- project and com— units) gremming | MIDA, March 1982
universe test of munity interviews) and data | discus-
field (see supra for - encoding analysis | sion 3 revisite at é-month
preparation field protocols tentative de- of form and intervals to 1st 10
instruments includ- tails of both recheeking select~ demonstration sites
ing decisions on final de- sctiviries) codes ien 2nd {Jen-Mar 1982, June-
coding categories, sign pro- group of Aug. 1982, and Jan-
possible output tocols, - sending 10 demon March 1983).
tables, etc. repro- cards to stration
uction be punched sites 1 EOP evalustion at
pretesting field 1 year - 18 months of
protocols all 20 demonstration
sites, June-Aug 1983
consultancy with or Jan-March 1984 de-
data analyst pending on project
timing.
Year II (1982) base]'.ine.data—ga— same activ- refinement of base- cleaning, series of work B (minjimum);
thering 1n.10 new ities as line instruments to coding, pro- sesgions among
demonstration Sept-Dec capture change; data cessing; a- research team, 2 baseline visits as
sites as before 1881; re- universe will be nalysis, DINAAC leader- above {(June-Aug 1981
duced time reduced writeup of ghip and persoa- and Jan-March 1982)
{could repeat di- frame at- revisit data nel to address
etary recall, se- ributable re-interviews, first of lst 10 first findings 2 revisits to 1lst 10
lected research to experi- 10 demonstration gites on proiect im- dempoustration sites,
compenents in ence, wior sites {or in 2nd pact, problems, June-Aug 1982 and Jen
1st 10 sites) program- 10 demomstration ete. March 1983 (1 yr and
ming, etc. sites) 6 monuas intervals)




Year IIT (1983)

re-interviews for 2nd
10 demonstration
sites

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

cleaning,
coding, pro-
cessing, anal-
lysis of re-
visit J-ta

on 2nd si:es

writeup of
overall find-
ings, analy-
sis, recom-
mendations

feedback to
DINAAC etc.,
by team

discuscion

decision on
future AID
project in~
volvement

implication
for other
fish pro-
duction
activicies

margin
for
the
Law of
Murphy

Options for fimml evaluatioa -
long term follow-up at i to 18
months after revisit to 2nd
group of demcnstration sites
{all 20 sites to be revisited)

- revigits to lst group of
demonstration sites only,
June-Aug 1983 or Jan-March 1984
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PRELIMINARY SCOPE OF WORK FOR THE ECONOMIC/FINANCIAL ANALYSIS TO BE CON-
DUCTED UNDER THE PROJECT

With the information available from the survey discussed in Annex V.A
and from other data sources, as may be required, the fol.owing two types
of analyses will be developed: (1) a financial cash flow analysis for
each fish pond system in order to ascertain the 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 feagibility analyses for each of the fish pond systems. To

the extent possible, the contractor will make the usual adjustments 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 time 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 provided 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 cr 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 firancial and economic
costs of traditional alternative protein sources.

Results of the preliminary economic/financial analysis carried out as
part of the 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.




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

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

YEAR 1 YEAR 2 YEAR 3-5

Sales Unit price Number Cycle 1 Cycle 2
Hogs 1/ $130 25 3,250 3,250 6,500 6,500
Investment
Infrastructureg/

(materials

(600) - -— ——

Equipment (100) _— —— ——
Operating Expenditures
Weener hogs 38 25 350 250 1,900 1,900
Feed 3/ 12.50/qq 132/qq 1,650 1,650 3,300 2,300
Transport feed 1.25 132 165 165 330 330
Transport hogsi/ 3.50 25 88 88 176 176
Drugs 5.00 25 125 125 250 250

Sub-total 2,978 2,978 5,956 5,056
Interest (5%) 147 147 294 294

Total Op. Exp.2/ 3,125 3,125 6,250 6,250
Total Expenditures 3,125 3,125 6,250 6,250
Ending Balance 125 125 250 250

1/ 150 1bs. each at $.875/1b on hoof

2/ $600 for cement and roofing financed by Project and local materials at no charge.

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

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

5/ Labor is excluded since work is shared among many partners at virtually zero opportunity cost
- to each individual.
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Table I.B.
DEMONSTRATION POND MODEL, Cont.
FISH RAISING_l/

Inflow YEAR 1 YRAR 2-4 YEAR S
Sales 2/ (5.40/1b X 1000 1bs.) 400 400 400
Home Consumption,éf {.15/1b. X 4000 1bs.) 600 600 600

Total: 1,000 1,000 1,000
Investment: ﬁ/
Pond Construction (7,500) - -
Seine { 200) - 200
Operating Expenditures
Fish (5,000 fingerlings $.04) 200 200 200
Fertilizer (at stocking) 50 50 50
Transport (stocking, once each 12 mo.)} 40 4 L0
Misc. and Interest on Op. Exp. &0 60
Total Expenditures 350 550
Ending Balance 630 450

1/ In a 5,000 m? pond fertilized by waste from a swine operation. After a three-month grow
out period, fish are harvested weekly for 12 moths, the pond is restocked with (tilapia
nilotica)

2/ Assuming that during the 12-month cycle approximately 20 percent of the harvest is sold
to families in the vicinity of the pond.

3/ Assuming 20 families participated, and a minimum of 5 pound/fawily over the 9 months of
actual harvest.

.4/ Grant financed.
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Table I.C.
DEMONSTRATION POND MODEL
Consolidated Budget: Swine Fattening and Fish Raising, Project Cash Flow

Inflow YEAR 1 YEAR 2 YEAR 3 YEAR & YEAR 5-10
Swine Sales 6,500 6,500 6,500 5,500 6,500
Fish Sales 1,000 1,000 1,000 1,000 1,000
Production Credit Loans

Swine 5,956 4,956L/ 3,956 1,956 -—

Fish 335 -— - - -
Own working capital 2/ — 1,000 2,000 4 , 000 5,956

TOTAL 13,791 13,456 13,456 13,456 13,456
Cutflow
Operating Expenditures

Swine 5,956 5,95€ 5,956 5,956 5,956

Fish 335 335 335 235 335
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 3/ 900 1,861 2,871 3,981 5,190

1/ As of year 2, part of the previous end-of-year cash surplus is applied toward the working

" capital requirement of the swine operation, hence the amount of production credit declines
until the loan is eliminated. NOTE: 2,978 of production credit is needed 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.

E] Including the cash surplus that is applied annually to the working capital requirement as
of year 2.




DEMONSTRATION POND MODEL
ECONCMIC RETURN
INCLUDING OPERATING AND POND CONSTRU

ANNEX V.B.
Table II

CTION COSTS

1072

OPERATING EXPENDITURES INVESTMENTL/ Total Total Income Less Discount Present
YEAR Swine Fish Labor Swine Fish Expenditures Income Expenditures Factor Valuve
1 6,250 350 400 1,000 7,700 15,700 7,500 (8,200) -9090 (7,454)
2 6,250 350 400 - - 7.000 7,500 500 -8264 413
3 7.500 500 .7513 376
4 7.500 500 .6830 342
5 ? 500 .6209 310
6 500 . 5645 252
7 500 .5132 257
8 500 L4665 233
o 500 L4241 212
16 500 .3855 193

(4,836)3

lj 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

3/ Charging an additional 16¢ per pound would provide an 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 $0.31¢ and 56¢ respectively.



ANNEX V.B.
Table III

ALTERNATIVE FISHPOND MODELL/

ANNUAL SALES AND EXPENDITURES

INCoMEZ/ YEAR 1
Sales (at 40¢/1b. X 8,000 lbs. $ 3,200
Home Consumption (at 15¢/1b. X 4,000
1bs.) 600
TOTAL $ 3,800
Investmenoél
Pond Construction (5,000m?) (7,500)
Seine ( 200)
6perating Expenses
Fingerlings (8,750 X $.04) 360
Bags, Fert., misc. 120
Feed ($14.50/qq) (216 qq) 3,132
Feed Transport 268
3,880
Cash deficit ( 80)

l/ In a 5,000 m4 pond stocked with tilapia nilotica. After a 3 month
grow out period, partial harvests are made over 9 months then the
pond is restocked.

2/ Yield of fish is expected to total 12,000 1lbs. over a 12 month cycle,
of which 33% is for home consumption and 66% fer sale. Conversion
rate is 1.8 1bs feed: 1 1b. fish.

3/ Grant Financed
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Table IV
FISH-ONLY MODEL
ECONOMIC RETURN
Including Operating and Pond Construction Costs
Operating Total Total Income ILess Present
Year Expenditures Labor Investment Expenditures Income Expenditures _Value
—_— ————— {10ZDF)
1 3,880 100 7,700 11,680 3,800 (7,880) {7,163)
2 3,880 100 - 3,980 3,800 {( 180)
3
4
5
6
7
8
9
10 A4
TOTAL (8,106)
NOTE: Charging an additional 11¢/1b. of fish would provide an additional annual income of $1,320

which would allow the model to given an IRR of 10%.

The resulting price for participants

and non-pariicipants would be 26¢ and 51¢, respectively.
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TECHNICAL ANALYSIS

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 Tilapia nilotica or a
Tilapia nilotica hybrid. Some common and silver carp are also
being raised in limited numbsrs.

Two basic systems are being used to culture these fish. The
first method is an integrated system involving pigs and/or ducks,
figh, and vegetable gardens. Wastes from the animals are uged 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 soid for economic gain. The fish
and vegetables are eaten by the community. The fish are partially
harvested at predetermined intervals and the pound is 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 fast
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, iuasecticides and other needed materials are
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often bought and/or transported to the farmers. In small ponds
wvhere fish feeds are used, the government extension service is
distributing the ration to the farmers free of transportation
costs.

These services are costing the government a great deal of
expense and labor. If for any reason the government is unable
to continue subsidizing these services, the farmers will be un-
able to continue fish culture themselves:; the project will fail.
The expense in manpower, vehicles and gasoline will become a
much greater burden as the project expands to encompass the entire
country. Methods have to be found to reduce the dependence of the
farmers on the Panamanian government for these necessary services.

2. As is normally the case in initial fish culture efforts
in developing countries, the government 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 time and expense. With the
world facing serious energy shortages and increased prices, the
government can't afford to stock large numbers of small ponds
geveral times a year.

Fish culture systems must be developed that allow the
communities to produce their ovn fingerlings 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 that is successful on a national
scale normally has competent goverument 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 pressing questions facing Panama-
nian fish culture.
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B. Alternative Systems for Raising Fish in Panama

1. Tilapia
already
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. Finger-
lings are available year round.

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

(¢) Tilepia nilotica is very res.stant to poor
water quality and low dissolved oxygen levels. This is an ex-
tremely .mportant characteristic when inexperienced farmers are
raising fish associated with animal husbandry. One 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 matter?]gﬁimal manures, are washed into fish ponds in
varying amounts. Tilapia nilotica is able to live for many hours
in water with dissolved oxygen of less than lppm by coming to the
water surface and utilizing the more highly oxygenated surface
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 cases of massive mortalities of
Tilapia nilotica due to disease in ponds where tropical water
terperatures 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 expensive 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 fertility.
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(f) Tilapia nilotica is a good quality eating
fish which is usually greatly appreciated by the consumer.

(2) Disadvantages

(a) Tilapia nilotica 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 nilotica can be gtocked 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
the people will accept a small fish, there is no better or sim-
pler method of producing fish protein available today.

(¢) 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.
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(1) Use of predacious fish
(a) Advantages

(1) The simplest reproduction control
system. This system has been successfully used in El Salvador.
Tilapis fingerling production is easy as mixed male and female
fingerlings are stocked.

(ii) Allows the tilapia to remain 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) Disadvantages
(1) A good, 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 avalilzsbvle.

(ii) This system usually results in the
lowest production of any tilapia production system.

(iii) Two species 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) Stocking of faster growing male fish
(a) Advantages

(1) High production of larger, faster
growing males

(b) Disadvantage

(1) Tilapias must be hand sexed to sepa-
rate males from females resulting in added handling and labor.
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(ii) Females are not raised so they are
often wasted even though there are costs bringing the females
to sexing sizes (40-60g). However, in Panams 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 1007 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 harm 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 rormally 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.

(v) Farmers can be taught to produce and
gex their own male fish as sexing is not difficult. However, two
figh ponds aie needed, one for producing gsexable fingerlings and
the second for fattening the male fish.

(3) Hybridization

By crossing two gpecies of tilapia we can pro-
duce all-male or a majority of male 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

(1) All male offspring eliminate tae need
for hand sexing and reducing labor costs.

(ii) The hybrids show hybrids vigor re-
sulting in increased growth rates.

(iii) High production
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(b) Disadvantages

(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 backcress with
the female parent which results in offspring 50% male and 50%
r‘emale.

(3) For reasons not well understook, the hybridiza-
ticn of 2 species results in reduced numbers of offspring when
compared with pure stock offspring numbers.

(4) The technology needeu to produce tilapia hybrid
fingerlings is the most sophisticated of all the tilapia culture
systers mentioned. At this time hybrid fingerlings will have to
be prcduced by highly motivated wealthy farmers with proper hat=-
chery facilities or by the govermment.

(5) Repeated stocking of hybrid fingerlings will be
needed resulting in high cost to the government.

3. Tre Chinese uvarps

The silver carp, grass corp, bighead carp, and common
carp which are all native to China have been introduced to Panama.
Several of the chineses carps are widely distributed around the
world with the common 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) Adventages

(1) These carps will not spawn in a pond environment
or do not spawn at an early age thus allowing 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 orgarisms.
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(b) Disadvantages

(1) All the Chinese carps except the common carp will
not spawn in a pond environment requiring artificial spawning.
Artificial 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 Chinese 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 polycuiture 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 fingerlirgs.
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¢. 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 qovernment 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 cnlture and
their extreme isolation in mountainous regions in gome 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 production. Thus, commercial rations -
or animal manures are used. Commercial fish rations are fine where
the farmer has the money to buy and access to the feeds. However,
many of the fish farmers 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 most 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, extreme care must be taken -o locate
these completely integrated projects in areas where proper land
and water resources exist, the people are hard-working and co-
operative, and the site 1s readily accessible so that extension
workers can work closely wiiis the eommuniti2s in an attempt to
assure success. These pilot projects should be located in
gseveral provinces of Panama to stimulate and demonstrate to the
people the potential of integrated agriculture.

However, it should be remembered 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 analyzed for
economic and nutritional benefits.
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2. Fish production systems have to be developed that allow
the farmers to procduce their own fingerlings. At this time,
gystems utilizing pure Tilapia nilotica are the only practical
systems available to lower income farmers. Two systems can be
uged:

a. Mixed sex culture without reproduction control.

Af* :r the initial stocking of a single pond, the ti-
lapia will reproduce in the grow-out ponds replacing fish peri-
odically harveated. The fish produced in this system will be
small. When the culture pond has to be draiiad for repairs cr
removal of pond muds for use on gardens, smail fingerlings can
be held in a small, hand dug 50 m” pond for restocking.

b. Monosex culture of males

This system will require two fish ponds, a smaller
reproduction pond and a larger grow-out pond for selected male
fish. The initial sto~king c¢f Tilapia nilot:_a is done by the
government. The tilapia reproduce in the smaller pond and when
they reach a sexable size, 40-50g, 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 size 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 resulc 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 increasing fish production through
polyculture. The government can and should continue to hatchery
produce these species and distribute them to farmers as long as
they are economicslly 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 fich cultured should be T. nilotica which allows the
farmers to produce their own fingerlings 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 farmers to handle large fish
ponds, 5,000 m2, and the required large number of pigs/pig/100 m?
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 as opposed to various smaller units.
Also, conside:ation must be given to the number of people in the
cooperative, the topography of the land and the desired social et-
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 feeding and selling
a large number of pigs is too great, then smaller ponds may be
preferable.

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 situvation. There may be ad-
vantages to having a variety of pond sizes so that objective com-~
parisons can be r. 2t 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
those 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 of extension workers to visit projects
on a regular basis, the expense to the Panamanian Government in
gasciine and vehicle maintenance, and the importance of collecting
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 located 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

14



ANNEX VI
Page 12 of 14

mountainous regions of Panama may not be involved in this USAID
funded project but more centrally located rural poor will be ef-
fected. The completely integrated figh~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 needs 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 money with a minimum of bureaucracy.
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 bamks will be easier in the future.
The use of a revolving fund has heen 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 revolving
fund to the rural poor for fish culture, it should be continued
until fish culture is a widely accepted activity when a more con-
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 those 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 fish culture program is expanded to riore 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 number of fish ponds over . wide area
of Panama if the Pan.manian government is unable to provide exten-
gion 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 than a large number of failures.

7. Training

This is an area where Panama needs assistance. There 1is
a n2ed for trained personnel in all branches of fisheries work.
An in-country training program neceds tc be developed for the
training of extension workers. Several fish ponds will be con-
structed at MIDA experimental stations to serve as training aids
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 Aquaculture 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 competent fisheries administrators,
researchers, and teachers. Teachers are needed that can help
train extension workers. Competent: researchers are needed to
help solve some of the pressing questions concerning Panamanian
f.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 Divisa 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 culture 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 fingerlings as these species have advantages in certain
cuiture systems and can increase productions in most egituations.
Initial acceptance of the silver carp has been excellent among fish
farmers and as acceptance expands and probleme 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 mnre than enough
to supply fingerlings for the USAID financed fish ponds. 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.

Some 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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INITIAL ENVIRONMENTAL EXAMINATION

Project location: Panama, R. P.

Project Title: Managed FPish Production 525-0216
Funding: FY 1980 $992,000

1Life of Project: Three years

IEE Prepared by: Jane E. £ctanley/Robert E. Jordan Date: August 29,1979

BEavironmental Action Recommended

This IEE has identified no significant impacts or. the natural or human
environment. Therefore, the Mission recommeads the Project be given
a Negative Determination. .

Ve

Concﬁrrgnce: '////12;;ﬁ::’4/;// : Date: (’f' / " //’73;

Aldelmo Ruiz ' : ’

Mission Director
o

Assistant Administrator's Decision:

Signature: Date:
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INITIAL ENVIRONMENTAL EXAMINATION
MANAGED FISH PRODUCTION PROJECT

I. PROJECT SETTING:

Many of Panama's rural areas, especially the more mountainous
and inaccessible areas of Veraguas and Chiriqui Provinces, are plagued
by problems of low income, underemployment 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, 617 of this province's population and 94% of its rural popu-~
lation is living below the extreme poverty level (5160 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 areas residents are subsistence
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 vegetable protein. Expensive animal pr tein
is inadequate or virtually lacking in most families diets, because
surrounding wildlife and fish resources, which were formerly utilized
by these people, have been nearly exhausted and there is little income
to buy such protein sources in the market.

IXI.  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 azhieved 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.

~2) The estaglishment of integrated fish-pig-vegetable
demonstration projects in 30 of the poorer communities of Panana,
primarily in Veraguas and Chiriqui Provinces. Such ponds will be
approximately 5000m2 in size and serve an average of 315 people.
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3) The expansion of DINAAC's fingerling production capacity
at its fish hatchery in Divisa through the eatablishment of 40
additional ponds and the adquisition of specimlized equipment.

4) Expension and upmgradiﬁg of DINAAC's research faecilities.

Tha fish-pig-vegetable activities will be closely supervised
by DINAAC personnel. In the 30 communities for demonstration ponds
DINAAC will select the pond site with community concurrence and assist
in the construction of a machine 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 members, DINAAC will
then stock the fish pond. Once the pond is in operation the com-
munity will have full responsibility for the fish pond, care of the
animals 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 manure 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 available 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.

I1I. ANALYSIS OF ENVIRONMENTAL IMPACTS

The overall impact of the Managed Fish Production Project's
proposed activities should be beneficial.

Positive impacts on Panama's natural resources resulting from
the establishment of fish-pig-vegetable projects include slight
reductions of excess runoff ard hence, possible erosion, due to the
presence of fish ponds which will conserve some water high in a water-
shed and the elimination of pig manure and its possible hazardous
health effects on rural villages through the utilization of this
gubstance for fish feed.

While these positive impacts may be minor, all forseeable
negative impacts on Panama's natural environment should also be minorv.
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 impacts on receiving
water resources through contamination of these streams with organic
wastes, nitrates and phosphates. However, ponds will be drained for

-
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harvesting only once a year, and again, during periods of maximum
etream flow. Thus such contaminants should be signigicantly diluted.
Furthermore, the public health of dowmstream users of these receiving
etrewms should not be endangered as most residents of the mountainous
areas where these ponds are to be comstructed use springs rather than
streams 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 should 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 conditions of local streams. In addition, in
many areas of the country, most 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 poorer rural communities. The
nutritional status of these people will be imprcved due to greater
availability of vegetables and of high quality animal protein from
both hogs and fish.,

In some communities excess vegetables fish and hog products will
be sold, thus increasing the income of many families involved in operating
these fish-pig-vegetable syctems. In addition the Project's economic
analysis predicts that employment generated by the 30 large projects will
be equivalent to 16,500 man~days. (.06% of the tatal national employment).

In the 30 communities 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 community's schools and children's attendarnce
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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Fiually, the fish ponds will not create conditions that will
jeopardize a community's public health. Although ponds could increase
the breeding of mosquitoes that are vectors of disease, both Filapia
end carp consume mosquitoe larvae, 60 thair survival in heavily stocked
ponds is unlikely., Shistosomiasia, which can be a health hazard in
fish ponds in some parts of thi world, is not endemic in Panama.

Iv. SUMMARY AND RECOMMENDATIONS

Tha project should ereate only minor impacts on Panama's
natural environment. Furthermore, its impacts on Panama's human
environment should be quite positive in terms of improving income, the
employment status and the nutritional level of Panama's rural poor.
Based on these findings, this IEE recommends that the Managed Fish
Production Project be given a Negative Determination, thus requiring
no further environmental review.
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INTRODUCTION

As of 1976 there were, in effect, no managed fishponds 1in
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 Aquacuiture (DINAAC) had
generated, in 22 districts and 107 different communities, a
total of 192 fishponds. Seventy-two of these were defined
as 'small' community ponds (size range 50m% to 40,000m2).

2

Average size for the former is 302m“, for the latter

3,748 m2 . The total area of these community ponds is
306,085 mz. 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). ACUMULATIVO
ACTUAL SEPTIEMBRE 1973: ESTANNUES CONSTRUIDOS PARA PECES
Y SUS AREAS CORRESPOINDIENTES. Santiago, Panama: Direccifn
Nacional de Aquacultura (DINAAC).
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TABLE 1. LOCATIONS AND AREA (M2) OF SMALL AND LARGE COMMUNITY FISHPONDS.

1 4
District Large/ Ponds Small/ Ponds
Number Total Area (m?) Number Total Area (m2)
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 8,400.0 - emeeme-
Atalaya (V) 1 4,288.0 2 325.7
Cafazas (V) 5 8,736.¢ 2 200.0
Santa Fé (V) 3 8,100.0 36 9,466.2
La Mesa (V) 2 2,999.3 10 2,665.7
Rfo de Jesus (V) 2 5,890.8 1 800.0
Calobre (V) 2 3,441.0 s mesas
Santfago (V) 14 91,716.0 24 6,929.1
014 (C? 3 13,700 © wm mmeacas
Las Minas (H) 1 1,372.0 e
La Pintada (C) 3 6,000.0 1 500.0
Panam§ (P) 1 2,500.0 1 400.0
Antén (C) 3 8,000.0 1 700.0
Sond (V) 1 1,000.0 5 1,100.0
Penonomé (C) 4 7,800.0 10 4,575.0
Natd (C) 2 5,561.0 “e eemmmaaa
Tolé (Ch) «  eeame-o- 1 600.0
Chorrera (P) e«  eesecee= 2 650.0
Oci (H) e ececcea- 1 200.0
David (Ch) - cccoreas 1 150.0
TOTAL 72 269,850.70 TOTAL 120 36,234.7

Source: Ministerio de Desarrollo Agropecuario (MIDA). ACUMULATIVO ACTUAL
SEPTIEMBRE 1979: ESTANQUES CONSTRUIDOS PARA PECES Y SUS AREAS
CORRESPONDIENTES.

Santiago, Panama: Direccifn Nacional de Aquacultura (DINAAC).

1 'Small’

50 m& 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 = Cocié, H = Herrera, P = Panama, Ch = Chiriqui
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FIGURE 1. MAP OF DINAAC COMMUNITY FISHPONDS, BY SIZE, PRODUCTION MIX,
LOCATED BY PROVINCE AND DISTRICT
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THE SETTING
Ten of the districts in which fishpond projects have been generated
are in Veraguas, which as of September 1979 had 55 large (76% of the total
of 72) and 102 small (85% of the total of 102) fishpand projects. In m2,
Veraguas had 83% (224,217 m2) of *the total area in large ponds and
85% (28,456 m2) of area in smail ponds. In total, Veraquas had 157 out of
the 192 DINAAC community projects nationwide, or 85%, for a total area of -
252,667 m2, 83% of the 306,085 m2 p#cje;% «otal. Second, though far be-
hind, was the Province of Coclé&, vith 27 .r~0jects, or 77% of the projects
outside Veraguas. The provinces of Panam{, Herrera, and Chiriquf have 4,
2, and 2 fishpond projects, 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 poverty .inee established ir the CDSS for
1981-1985, 94% of whom live in rural areas. The upper poverty line marks
the 1imit of income adequate to provide for a family's basic, minimal needs,
calculated at B/304 per capita per annum for rural areas (based on consump-
tion costs for 1978, adjusted by area). The lower, or extreme poverty line,
marks conditions of serfous vital deterioration and is calculated at B/160.
Correspondingly, 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. COUNTRY DEVELOPMENT STRATEGY STATEMENT (CDSS) 1981 - 1985,
January 31, 1979.
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primarily in Panama's Central and Western regions, including all of the pro-
vince of Veraguas and neighboring districts in Coclé, 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 1imited 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, especially to
Panama City. Highest rates of such migration occur in Veraguas and Chiri-
quf. The synergisticsamong great need, high dispersion, and difficult ac-
cess are extremely resistant to most efforts at development in the area.
Table 3, which 11sts key quality-of-1ife indicators for the poorest dis-
tricts of Panamd, reflects the dimensions both of the problem and its poten-
tial for solution. It also suggests possible directions for the extaension
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 Chiriqui have the nation's major concentration of
the country's estimated 50,000 Guaymf Indians. 60% of the Guaymi live in
Chiriqu, 10% in Veraguas, and 30% in Bocas del Toro, in an area designated

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-
jest Paper: GUAYMI AREA DEVELOPMENT, February 1979.



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/ ¥hile fish from this pond was distributed to the community, management was effectively

: in the hands of MIDA and outside hired employees

4/ Informants sajid there were 2 more private ponds; no other information

A1l ponds seen used pol

{cuiture. {.e., various mixtures of tilopia and carp

(see technical analysis

District/sit Electricity N f,__TA'BLE 4. KEY CHARACTERISTICS OF FISPOND SITES VISITER _ - e
Liserict/oTte ectric 0. 0 . = TR =
A2 T ?;g; Construction DINAAC Classification Ownership Level of Integration 54
San_Francisco T "1 v . - T
Lagartero Latino 555 machine small communit communit
La gonu_ Lat}no %1/ 870 hand+mach. small commun1t§ communiti ;}:2 g?lﬁ garden
La Perdiz tatino 428 2223 small community communi ty fish only
Santa Fé
Paja Peluda Latino 3 125 hand small community community fish only
130 kand small community cormunity £ish only
350 hand small comminity conmunity fish anly
~ Las Palmas
Buenos Aires Indigena 2 g,i;g 2;221:8 large ccmmunity cenmunity fish plus pigs/ducks plus garden
Roble Indigena 3’540 " h? e large communi ty community fish cnly (use manure from pigs in #1)
8,685 magh}gg }arge community community fish only (had pigs/not operating)
. . . ity conmuntty fish onl
Chumico Indigena 1,,2.231 machine arge commun| X sh only
i 2/ 25 large community conmunity - fish plus pigs plus garden
Cucu;ucha ) Indigena 14/ 3,230 machine large community conmunity f}sh g1us 5195 P
014 (Coclé
Las Huacas del Quije Latino } 2,000 machine large community "community"3/ fish plus pigs
Hijo de Dios Latino i ?.d. 2500) machine large community community fish plus ducks
est.2500 .
Santiago -
Paso Las Tablas Latino 1 148 hand small community community fish only
Canto del Llano Latino 1 1,500 machine large community private fish plus pigs(plus .garden)(loosely integrated)
Coloncito Latino 2 349 machine small community private fish plus ducks
1 1,274 machine - large community private fish plus dugs
La Normal N.A. 9,000 machine Targe community vgg:g;gna1 fish plus pigs{pen constructed/re pigs yet)
1
Atalaya .
Instituto Jesus H.A. 1 4,288 machine large community agricultural  £45h plys pigs(plus garden)Plus methane
Nazareno school bio-digester ‘
Cafiazas ’ :
PaTo Verde latino 24/ 100 hand small community private " fish oniys
100 hand emall communitw nrivate fish onIvd/



PROVINCE
Chiriqui
Veraguas
Les Santos
Herrera

Cocle

TABLE 2. ESTIMATED POPULATION (NUMBERS AND PERCENT)
BELOW'POVERTY LINES IN FIVE PROVINCES

ESTIMATED POPULATION BELOW
POVERTY LINE

ESTIMATED POPULATION

TOTAL RURAL URBAN TOTAL RURAL URBAN
No. * No. % No. % No. = No. % No. )
287,140 16 207,810 23 79,330 9 106,923 15 83,124 16 23,799 12
173,140 9 148,170 16 25,790 3 141,090 20 133,353 26 7,737 4
73,410 4 65,110 7 8,880 1 14,798 2 13.022 3 1,776 1
83,490 5 54,730 6 28,760 3 46,939 6 38,311 7 8,628 4
144,730 8 111,305 12 32,925 4 62,486 9 55,900 11 6,586 3
Source: USAID/Panama. COUNTRY DEVELOPMENT STRATEGY STATEMENT (CDSS)
1981 - 1985, January 31, 1979.

7

ESTIMATED POPULATION BELOW
EXTRENE POVERTY LINE

5

TOTAL RURAL URBAN

No. b4 No. % No. &

49,495 13 41,562 14 7,933 8

106,298 28 103,719 36 2,579 3

7,399 2 6,511 2 888 i
19,195 5 16,419 6 2,876

25,653 6 22,361 8 3,292 3



Province
District

Nationaf
Average:

Veraquas
Canazas

Las Palmas
Sen Fco.
Sta. Fe
Calobre

La Mesa
Sona

Chiriauf
ualaca

Remedio

San Félix

Telé

Renacimiento

Bugaba

S. Lorenzo

Coclié

La Pintada
01a

Antén

Merrera
ias Minas
Los Pozos

Los Santos
Tonos

Source:

DISTRICTS WITH LOWEST LEVELS CF SATISFACTION OF BASIC NEEDS

Houses

Houses Houses

TABLE 3.

Total Pop. Annual Infant Birth Illiteracy Road Houses

Pop. Disp. Pop. Mort. Rates Den- w/o

Growth sity Elect.

----- 62.0% 3.1% 28.5 28.1 13.8 5.4 48.1

15,590 90.7 1.5 30.9 35.3  6l.5 0.8 96.5
18,140 95.8 0.4 28.9 34.2 53.4 6.9 97.5
8,610 87.3 1.3  47.2 56.9  43.8 8.0 92.5

7,950 100.0 0.4 50.9  42.0  54.3 1.2 99.7

12,040 94.6 0.7 15.1 33.0  35.1 5.0 97.2
11,340 91.8 0.7 21.5 32.7 31.9 11.9 94.¢6
25,520 79.5 1.6 20.7 32.2  47.4 6.9 89.8
6,690 99.3 0.7 36.7 32.6  36.2 3.3 88.6

6,200 ¢98.3 1.7 44.2 29.2 57.5 5.1 84.2

8,710 98.4 1.6 28.5 32.3  58.1 9.0 79.8

22,460 98.6 1.4 34.2 29.9 72.1 2.2 94.6
8,730 956.6 1.4 ~ 37.2 33.9 19.4 8.6 98.6

44,142 33.4 2.0 31.7  29.3 12.3 31.6 65.6
11,080 79.1 0.1 71.4  26.5  63.8 5.3 87.6
18,064 85.9 2.0 39.3  29.6 18.0 3.0 9.7
4,911 100.0 1.3  47.6 34.2  50.7 2.6 99.7

29,557 60.3 2.2 36.0 31.0 6.7 14.5 80.9
7,100 90.8 0.3 20.7 40.8 62.4 8.2 95.7

8,740 93.2 0.9 31.7 25.3 41.8 8.8 96.8

12,790 91.6 2.8 36.3 19.4  29.1 4.5 95.9

CbSS 1981 -~ 1985, USAID/Panama

w/o

aporoved approved Dirt 10,000 attended Popul.

w/0 W Drs.per

un-

H,0 sanitary Floors Popula.
Soarce facili. -
35.7 28.3 32.7 6.0
g2.0 89.0 94.5 0.6
79.7 74.0 80.6 0.0
84.8 81.1 88.5 1.1
97.2 87.8 85.2 1.3
86.7 76.0 89.9 0.8
79.7 79.2 83.3 0.9
74.2 74.0 83.7 0.7
87.8 57.5 72.6 1.5
96.6 65.4 40.7 1.6
54.8 52.8 68.7 3.5
94.2 87.1 86.1 0.9
71.7 65.4 75.3 1.2
70.2 35.7 37.5 0.2
78.2 65.6 76.0 0.3
79.3 77.8 80.1 0.6
92.7 92.3 92.7 0.0
45.7 33.1 57.4 1.3
87.0 77.8 87.3 0.0
89.3 73.5 90.2 0.0
79.7 73.6 80.6 0.8

23.

77.
62.
74,
85.
70.
51.
71.

40.
63.
73.
86.
41.
22.
73.
6.
78.
43.

68.
64.

T s
Econo. Farms Farms Farms
Active w/iess Recelv- Recelv-

than ing  1ing

births Devoted $5CC Agri. Tech.
to Agr. in sales (redit Ass.
39.9 B.2 Us
93.1 34.6 6.9 1.1
87.7 90.1 8.1 1.1
85.1 94,2 16.5 2.3
88.6 85.6 7.9 2.1
88.3 84.4 20.3- 1.4
90.1 95.6 4.2 2.7
76.3 90.5 13.5 6.5

79.7 75.2% 21.1% 2.8%

72.8 80.0% 15.5¢ 3.6%

75.2 £82.4% 19.9% 2.7%
86.7 77.6% 17.1% 1.3
87.5 £2.2 33.9 2.5
58.5 78.3 23.9 4.3
83.6 56.4 54.4 3.5
§80.1 g4l 5.5 1.7
89.3 87.0 15.8 0.9
59.1 82.6 10.7 11.0
86.6 g3.1 5.3 1.0
86.5 87.9 9.7 1.7
83.9 72.4 25.3 4.3

52.

4
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The zone displays wide variations in elevation, from 350 feet above sea
Jevel 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-
1izing techniques that the Guaymi currently possess, and this land, mostly
thin laterite with patches of volcanic soils, is agriculturally classified
as 'severly or very severly limited' by the Ministry of Agriculture. Po-
pulation density varies between three and 36 peop]é per square mile, with
an average of approximately 14 persbns/mi.z. 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 kinship relationships
and traditional communications patterns. To the Guaymi, the existence of
kinship ties far outweighs physical location or aggregation in determining
community. Thus a house or group of houses located at a distance of several
miles from a population cluster (community in the Latino sense) would be
considered an integral part of that community if close consanguineous ties
existed among occupants of those houses.

The residential nuclei that do exist are generaily composed of two to
six houses occupied by one kinship group of consanguineousiy-related 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, usuai}y 10 to 15 houses con-
taining from 50 to 85 people, occur, Latinos and other non-Guaymi have

given tne population clusters place names and community status.
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The Guaym{, 1ike many of the Latinos in these poorest provinces,
have been caught up not only in the problems of land scarcity but in
changes in the economic structure of western Panama (the completion of
the Pan-American Hlghway and increased opportunities for seasonal paid
agricultural employment); like the Latinos, male Guaymi migrate ‘empo-
rarily as work is available, leaving to women rmuch of the subsistence
agricultural activity at home and correspondingly changing 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 populations in Veraguas than
in the 'purer' Indian regions of Chiriqui and Bocas del Toro. MNonethe-
less, there remain important differences in self-image and community
relationships between the two groups which appear to matter very much in

the delivery of services and the transfer of technology.
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METHODOLOGY

As a basis for the Social Soundness Analysis, 15 fishpond sites in
7 districts (41% of the 17 districts in which DINAAC has proyects) were
visited. These were, by district: San Francisco (Lagartero, La Mona,

La Perdiz), Santa F& (Paja Peluda), Las Palmas (Buenos Aires/Roble),
Chumico, Cucurucha), 014/Coclé (Las Huacas del Quije, Hijo de Dios),
Cafdazas (Palo Verde), Santiago, (Paso Las Tablas, Coloncito, Canto del
Llano, La Normal), and Atalaya (Instituto Jesus Nazareno). Four sites,
those in Las Palmas, are self and other identified as 'Indfgena‘', lying
within the admittedly vague boundaries of the Guaymi comarca. The rest
were essentially Latino.

The sites visited ranged in accessibility, which was one of the
criteria for site selection, as follows:

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): Palo Verde Y Lagartero, La Mona.

3. Relatively Easy Access (more distant, some unpaved road):

La Perdiz.

4, Difficult Access (distant, some paved road, plus long stretch
poor, unpaved road): Buenos Aires/Roble, Chumico, Cucurucha, Paja Peluda?’,
1/ Palo Verde itseif is of easy access. However, it was visited to take
~ advantage of a meeting of three communities, two of which (Las Huacas

and Agua Amarilia) are at some distance by foot.
2/ Mhile this site is not too distant irom Santiago and road is paved,

the fast stretch invoives a considerabie walk and a river crossing by
means of a long, swaying footbridge of dubious reliability.
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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 Dios.

In addition to the criterion of accessibility, sites were selected
so that all the following variables would be covered; mode of construction
(hand-dug/machinz-dug, which correlated roughly with small and large size);
ethnic group (Indian/Latino); harvesting method (continuous/non-continuous);
and level of irtegration (fish only/ fish plus animals/fish plus animals
plus gardens). Also included were ponds which were effectively at demons-

tration sites, such as ciclos bdsicos and agricultural schoois, as well as

private1y1y§hed ponds. The sampl~ 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 community 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 narvest 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 and consumption patterns; project history, characteristics,
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experience, and management; community organization and participation; role
of service agencies, particularly DINAAC; involvement of women; economic
aspects; spread effect; problems; and future hopes and plans. Table 4
1ists the sites visited by district, ethnicity, number of ponds, area in

m?, DINAAC classification, ownership, and level of integration.

SITE CHARACTERISTICS

The topography of almost all sites, except for those near Santiago
where the land is flatter, can best be described as ranging from somewnat
to extremely broken, settlements were in general of disperesed type or
with some nucleation with a dispersed population 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 Tor grave illnesses or emergencies. Most sites had
relatively easy access to a primary school, but 1%tt]e 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 waier sources
and carrying. In all sites, the majority of dwellings were said to have
latrines, but several respondents indicated that 'having' did not neces-
sarily mean 'using.' Finally, almost none of the sites had a usable com-
munity center and employed the local primary school as the most customary
meeting place.

Landholding was a disconcerting mix of bits o7 land owned (terreno/

parcela propio/a) or loaned (prestado), or land without formal title but

used as if belonging to the individual or community (derecho de possessién

sin titulo_se considera de ello/s, cercado sin titulo). Almost invariably,

the available land was seen as inadequate in terms of size, distance, dis-
persion and, principally, quality. There is, in effect, little 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/DINAAC to p omote gardens as integrated fish-pond components.

The crops grown on this disappcinting land were standard for the

area: rice, corn, cane, yucca, and some beans, mainly frijol de palo,

with some minor cultivation of sorghum and m11le§ and seasonal availability
in some areas of indigenous fruit. While almost all sites had at some
point tried growing some vegetables (including peppers, tcmatoes, cabbage,
stringbeans, carrots, onions, chayote, and cucumber), few offered evidence
of major success or any notable 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 anc availability ("cuando

hayrp1ata, no hay carne, y cuando hay carne, no hay nlata"). 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 ("gallina rosada"). Individual live-

stock holdings, other than the asentamiento cattle projects in the comarca

financed by the Banco de Desarrollo 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 suppiementary feeding
programs which were generally appreciated, with scattered complaints about

random inustices.l/

1/ For more detailed data on consumption patterns in the fishpond areas,
based on 24-hour recall investigation, see Annex , J. McGuire,

NUTRITION RECONNAISSANCE AND EVALUATION MODEL, MANAGED FISH PRODUCTION
PROJECT DEVELOPMENT, USAID/PANAMA, December 11, 1979.
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THE FORMATION PROCESS

While there has been considerable variation in the details of how
community fishponds have gotten started, there are some instructive con-
sistencies which correlate roughly with the relative success of sucnh 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, in turn, subsumes replication in the same community
and/or in other, usually neighboring communities.

Factors or conditions which appear to favor such success are:

1) The positive effect and response to DINAAC promotion via radio,
through the daily messages of Dofia 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 levels, 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) Llarger community size.

3) Very large pond size, machine-dug.
of these, only the first is sufficient in itself to reduce chances of suc-
cess; howeveé, in unisrn they almost guarantee what can fairly be termed
'failure.' 'Failure' is, vdviously, the opposite of what has been defined
aboye as 'success.' What is interesting is that communities 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 perspective, such
breakdowns are seen as temporary and reparable.

Furthermore, no matter what the size of the project, fishponds qua
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‘Targe 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 vaiuing and enjoyment of fish as a food is another
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though not sufficient, factor in project success. Vhile infrequantly con-
sumed heretofore, campesinos 1ike fish and, with cne exception, feed it
to their children from the age at which any solids are added to infant

diet, with the bones carefully pulled out (*se pulga el pescado"). Fish

is stewed, with or without vegetables; made into soup; roasted; dried,
smoked, and salted; and, when 0il is available, fried, the preferred pre-
paration particularly for tiny fish which are 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; como venga") and only one respondent found larger

fish were more attractive from a sales standpoint. Thus the whole issue

of acceptability of fish to the target population is a non-issue, 2 red

herring, if you like.
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COMMUNITY PARTICIPATION AND THE DIVISION OF LABOR

Participation rates ia fishpond projects, their formation, cons-
truction, maintenance, and expansion, ranged from 0% to 100% 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 nad arisen
through a spontaneous community desire for a pond had the highest parti-
cipation rates and fewer 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 "helicopter" 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 self-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 frequeﬁt
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 he]peﬁ 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 identified as land-poor.
Nevertheless, the acquisition 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 was 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 lanc and then are usurped
or coopted by larger farmers, a history which suggests that the Project

follow 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 cabie on the DAEC review
of the fish production PID concerning the community organizational base
for the project. In the sampie of sites visited, no clear picture emerged
of any single community group that might serve as a consistent nucleus for
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

committeess (Comités de Salud), parent-teacher groups (Padres de Familia),

community development groups (Grupos Comunales), CARITAS agricultural

groups (Grupo Arado), cooperating kinship groups, and locally-selected,

quasispolitical 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. A1l of the communities had had some experience
with some sort of community enterprise, including road improvement, small
1ivestock and garden projects, latrinization campaigns, school and com-

munity center construction and, for the asentamiento 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 ﬁt is selling fish at a
higher price to non-members than it does to itself, and if the pond pro-
ject is "fish only." 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. Nevertheless,
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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 on or off-farm, and
chafe more obviously when that is not forthcoming. It is at this point
that community 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 additional 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 movers in such projects
and, at least in Latino areas, are active in project-related community
meetings. This is less the case in indigenous areas wnere, 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
in Panamanin rural society which can and do serve as a base for fulfilling
fishpond work requirements. Young (op.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 1ittle 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 1§bor.

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 pecple 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
participation. Vhen the task is complete, the gégggg_wi?] 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 haciendo peon (doing day labor).
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The predominant form adopted for fishpond construction would fall
under the rubric 'general festive labor.' The routine work of fishpond
maintenance, however, has no indigenous parailel and is organized by
whatever group happens to make up the fishpond committes or by its
leader(s). The recurring, regularized, communal labor obligations in-
volved in fishpond maintenance thus corresponds to no identified "natural"
model, which may explain any difficulties encountered in establishing
routines in non-kin-based communities which do‘not have more 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 'la mano
negra.' About one-third of the communities reported poaching but, except
for one group which had confronted the issue in open community meeting,
none had taken any strong measures to address the problem. DINAAC repre-
sentatives reported that some other communities had dealt with the dilemma
by arranging to have a community member sleep rear the pond. However, none
of the communities 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 heen effect-
ive 1n generating an important amount of replication, 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 benefitted most. The ingenio tractor-for-
Jabor arrangement constitutes another private sector contribution. Final-
ly, until recently, poultry producers were giving away chicken litter

(gallinaza) to be used for fish feed to whoinever 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
wnom rice hulls present a major disposal problem (the estimated removal
costs for Panama's 40 rice mills is approximately $250,000 yearly), would
be disposed to give it away to commurities. 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.
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THE ISSUE OF EXTENSION

It also becomes clear in Tab1e15 that although outside institutions,
especially DINAAC, have major and continuing responsibilities to fishpond
projects as they are now constituted, responsibilities which increase as
projects become more complex and entail ever-greater financial outputs,
comnunity 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 elsewnere in this document, both DINAAC
and MIDA suffer from serious limitations on their outréach 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. DINAAC, as a semi-autonomous instituion, had
a certain €lan and mystique under the aegis of a dynamic, technically com-
petent, and committed director which has been crucial in generating the
fervor for fisﬁponds. Unless appropriate cross~training occurs in both
piscicuiture and extension/community development, the momentum so quickly
achieved could be ground down to a halt by the MIDA apparatus and variable

commi tment.
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MIDA research and extension service has not, in recent years, been
reaching most private producers, nor has it been very effective with 1ts

principal charge since the early 1970's, 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 vas
already a problem when it was an independent entity, that is, supervision:
the orderly and consistent vigilance which impedes the growth of bad ex-
tension practices. Clients are aware 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; 1in some areas, commu-
nities are not advised about harvesting so that all interested members may
be present; pig feed arrives late, or arrives frequently enough but the
MIDA 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;
smali livestock projects are prefaced by insufficient campesino/a training
and foljowed 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 campasino groups, resultfng 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 varicus duties. The problem is
exacerbated by lack of scheduling and rationalized "circuit-riding" which

wouid partially alleviate the insufficiency of numbers and conserve time
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and fuel. The constant flow of visitors and consultants through DINAAC,
sometimes unscheduled and unbidden, further drains limited capacity.

Because there is a large yolume of requests for fishponds -- DINAAC in-
dicates amost 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. Communities seem to be able to get
themselves started and maintain a pond that does not have major technolo-
gical flaws. Nevertheless, as projects add components, become more com-
plex, and move toward the stated goals of full integration and self-suf-
ficiency, the need for extensionists who are committed to such projects,
are technologically multi-skilled and who are trained to competence in the
various aspects of community development, will be acute, Community 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
large stocks of hervivorous fish uniess the land concerned were unsuitable
for any alternative use. At Teast in the indigenous area, there is evi-
derice of some question about what a vegetable is: plantain, yucca, and
otoe, for instance, were sometimes 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 vitamin-rich garder produce to a base of traditional

plantings, rather than attempt to diversify cropping at one fell swuop.
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COMMUNITY 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 organizztion; and institutional weaning. |

Leader Selection

At present, there are no standardized criteria or any established

modu s operandi in DINAAC for leader selection; the methods now used are

idiosyncratic, personalistic, ad hoc, and, markedly in indigenous sites,
culturally inappropriate, In one community meeting, where almost 60 people
from three communities appeared on a Friday morning to follow 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 followed,
was carried out literally on command; 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 refiect
true community preferences. Young (op.cit.) analyzes at length the Guaymi
group meeting (congreso) and decisio:.~iaking 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 candidate or overt statements often produce cultural discomfiture.
Furthermore, in Guaymi areas, a careful balance must be mairtained among

the three power groups -- traditional chiefs (caciques), elected represent-

atives (representantes), and kinship groups. Thus, extensionists must be

educated not only to the sheer existence of the cultural factors involved,
but to practical techniques for dealing with these in a way that is more
1ikely Lo produce a durable community apparatus.

Cooperative Organization

Polinac and Ruiz-Stout v studying marine fishermen in Panama., found a
great deal of variability in knowledge concerning the role and ic¢tal 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 communities can manage the
consiruction and maintenance of a simple fishpond in a cooperative way.

Yet, for now, all of the projects seen which have added another componert
to basic fish polyculture have either:

1) had a continuing managerial presence that was not really an

integral part of the community (e.g., Buenos Aires/Ciclo Bisico staff and

students; Las Huacas del Quije/RENARE and MIDA staff; and, to some extent,
Chumico)
2) wes part of an institution (e.g., La Normal, Instituto Jesus

Nazareno)

1/ R.B. Pollnac and R. Ruiz-Stout. "Perceptions of Fishermen's co-

operatives by small=scale fishermen in the Republic of Panama." ANTHROPOLOGY

WOKKING PAPER No. i - . , . .
Island. 19;6. 0.7, Sociology-Anthropology Department, University of Rhode
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3) was privately owned (e.g., Canto del Llano, Coloncito)

or

4) had had problems (e.g., Roble Chumico, Cucurucha).

There is testimony that communities, with patient and persistent
understanding, can be helped through the process of moving to more complex
levels of integration and necessarily more elaborate cooperative forms
(e.g., Cucurucha). DINAAC has recently tried two different rmodels, 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 whetner the crux was the salary/envy issue, personality factors,
or the idea itself. Because the second factor was sc 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 pj]ot
Plan Guaymi has shown that unsalaried trained promoters do engage on their
own, without outside assistance, in such activities as latrire-building
and adult literacy. Because they must continue to support tnheir own domes-
tic units, they can only work part-time so that, although the promotar con-
cept is feasible, it is limited, and some sort of monetary reward .ould 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 leve!l, with enough technical train-
ing to permit intelligent promotion and basic maintenance; another for more
skilled assistance, e.g., hortizulture, tilapia-sexing, and small-animal

production (e.g., disease surveillance and injections).
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The second experimental rocel was giving a community (San Bartolo) a
course in cooperativism at the onset of the project. Since this community
has just bagun pond excavation, any judgment would be premature. In any
case, the acid test appears to be an increase in project complexity.
Cooperative niotivation 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 in financial management,
beginning with the simplest formula 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 bes expected. Such data were in the.hands

essentially outside managers such as the extension 2gent, the ciclo basico

director, or the cacigue. T1he member stance with regard to profit or loss
was, "We'll find out when ail the pigs are sold." Certaih]y, the element
of uncertainty is inherent in any business venturc and experiential learning
is a valid 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 community, usually in return for labor; if such
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projects were to shift to some cash payment for these items, the needed cal-
culations would be even more complex and would require still greater educa-
tional activity. Even in the simplest projects, fish only, comnunities
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 pigiets 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 campesino's reach unless DINAAC/MIDA
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and the MSP provide it; it would probably be well for AID to accept this

reality and help DINAAC/MIDA to address it effectively and to devise ways
for campesinos to absorb in some token way the related costs as projects

mature, in order to gradually equalize the donor/recipient ratio. As for
credit, to date DINAAC reports extremely low detault rates in its informal
credit system; as long as this continues, MIDA is disposed to continue to
back the reyolying 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 1/ 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 favorable price for commercial fish-
feed from the producer to permit itself some profit margin without raising

the price of feed to campesinos.

T/ L. Lovshin. FISH CULTURE DEVELOPMENT PROJECT FOR PANAMA., USAID/PANAMA
and Auburn University. January 30, 1980.
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SPREAD EFFECT AND BENEFIT INCIDENCE

In sheer numerical terms, there is, as observed at the outset, little
question about the spread of fishponds, from zero in 1976, to 73 at end

August 1978 VY t0 192 by September 1979. During 1979 the number of pepe-
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 of 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 (op.cit.) cites as 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 lcading); 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's capacity
for response), and the occurrence in some areas of a natural satellite ef-
fect, of wnich the San Francisco, Santa Fé&, and Cafazas sites provide ample
testimony, if different in their manifestations. The first group --
Lagartero, La Mona, La Perdfz, and San Juan, plus a number of private
ponds -- though variously motivated, have provided one another with a

reinforcing effect and have generated purchases and interest in nearby

7/ R.0. Smitherman. EVALUATION OF THE PANAMA AGUACULTURE PROGRAM. Auburn
Alabamz: International Center for Aquacuiture, Auburn University. September
2, 1978.



Page 33

conmunities (e.g., El Gato, Gatd, San Francisco, Caravali). Tha second
group began with purchase at Las Quebradas and expanded to several ponds
per community at Paja Peluda, Los Corotues, and La Montafiuela, which have
davised their own, if imperfectly systematized, rotation of harvests to
permit purchase from one another at different times, thus increasing fre-
quency and regularity of fish consumption. The final case spun off from

the combined demonstration effect of the Cafiazas ciclo bdsico pond and

some small private-pond construction and elicited a joint request for ponds
from three neighboring communities, Palo Verde, Las Huacas, and Agua Amari-
11a. Both "natural” and planned demonstration projects, then, can produce
a multiplier effect; among the latter, the snmaller-scale projects wnich en-
tail come community participation appear to evoke more attempts at replice-
tion.
Because 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 reguiar basis,
the global production and beneficiary population figures must suffice. And,
since no economic data are accumulated by most communities, it is not possi-
ble to calculate the economic impa:t of projects in terms of either per ca-
pita cash income or imputed value of 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 Tevel or to make decisions

about which technological mixes are most effective economically and nutri-
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tionally in practice. DINAAC has been able to refine its technological
data base and calculations such as pound-of-fish 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, technological, economic issues that DINAAC
also must confront., To produce one pound of fish, 1.3 to 1.5 pounds of
commercial tishfeed at $.14 per pound (plus any cost of tingerlings) are
needed, a ratio which can be improved to 1.1 with the addition of carp and
grass. For some cemmunities, this cost has apparently been prohibitive;
their purchases of feed oscur in small, erratic amounts, which 1s logisti-
cally messy and results in low harvest yields.

The impact of pig projects is somewhat easier to assess, because records
are maintained by "outside" managers in a more formal fashion than that
characterizing fish production. The 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 pigs. Since the community had begun breeding its own piglets, it
is reasonable to expect that the next production cycle would increase this
net and permit some distribution of profits to p(oject members (N = 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/130,00 per annum). This community 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, DINAAC/MIDA must keep or get caretul 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 promoter/leader/paraprofessional training. The intricacies of impact
assessment will grow as individual projects 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 2ry elaborate ones; given
the dimensions of the project, the former seems best suited. A combination
of simple consumption indicators 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 nutritional impact is addressed elsewhere in this docu-
ment: McGuire (cn.cit.) concludes, examining alternative Torms 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 ISSULS AND FINDINGS ...... STRATEGIES AND RECOMMENDATIONS

The following summary of issues and findings, with 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 are items already discussed, by this
author among others, with DINAAC staff and which have their concurrence.

The final group emerged in the writing of this report.

SUMMARY OF ISSUES AND FINDINGS ..... STRATEGIES AND RECOMMENDATIONS
Dependency

Recognized as a problem by DINAAC, which has decentralized. However,
dependency only transferred, partly, to MIDA. At the same time, only
these entities and the MSP can offer transport 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‘finger]ings‘and piglets,
denendency will be a rural fact of 1ife, 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:
° Reduced reliance on manufactured feed, using wastes (e.g.,
+ice hulls), manures, foliage, and grasses.
® Continuous harvesting, acceptance of lower yields in ex-
change for greater frequency, less dependency on DINAAC for
help with large harvests.
° 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 Guaymi area where skill already
exists, to reduce costs.
° Assuming success with first Seeding, payment for subsequent
batches of fingerlings.
° Small tariff per dressed-pound-sold for transportation provid-
ed by DINAAC/MIDA/MSP, increasing gradually as communities be-
gin production own piglets.
° Establishing hatcheries in sites strategic for communities.
Will involve training for selected community workers.
° Teach management of ponds stocked witﬁ mate and female
tilapia.

Expansion
Concern about DINAAC capacity for and implications of too rapid,

haphazard expansion. Issues of quantity vs. quality, expansion vs.

consolidation.
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- Expansion should subsume both consolidation and gradual exten-
sfon to other areas, and should be phased to accord with available
manpower and logistical support. A plausible schema might be:

° A consolidation and "poiishing" in area nf earliest and great-
est activity, Veraguas, which now has 85% of all 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.

° 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.

° Leave promotion in indigenous areas of Veraguas and expansion
into Chiriqui to Guaymi promoters, taking advantage of funds
available for training and fishpond develonment 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.

° 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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° 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 working
back to center; 2) working incrementally out from center.
- Experience with distant sites suggests that growth pole strategy
is high-investment, high-risk. An incremental strategy outward from
the center appears more realistic and better suited to institutional

capacity.

. Criteria for site selection in gereral and for demonstration sites
in particular.
- Should be developed as part of Project Paper.
- Suggested primary criteria:

° Use communities which, as mentioned above, have displayed
initiative and persistence,

° Are strategically located geographically in relation to other
communities and which may have already generated a multiplier
effect,

° And are reasonably accessible to that they will not suffer
from problens 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 aquality 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 the same as for community

selection -- spontaneous and shared expressed interest.
Continued limitations on numbers of qualified extensicnists available
to the program and continued problems of accessibility to distant sites.

- Train two levels of local-level personnel:

° Volunteer leaders: enough technical training to permit intel-

1igent promotion and basic maintenance.
°* Village pafaprofessionals 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 benefit, ¢.g., hatchery capacity, would heal off pro-

blems of envy and conflict with onw-househcld economic demands.

Community participation is not a major issue in small pond projects. It
becomes crucial as projects expand in size and complexity and does not
respond to exhortation.

- DINAAC training of any extensionists should focus explicitly on

the community 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 style.
The 1imited amount of avaiiable land, the lack of faith in the quality
of that land, limited success in growing vegetables in the past, indi-
genous ccncepts of what constitutes "real” food and what a vegetable is,
imply the need for special help in this area, especially since a number
of groups are now undertaking horticulture. Experierze to date indicates
that the best garden projects are highly managed by ocutsiders; the commu-
nity contributes labor and does not seem 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 availabie (in distant sites) or 2) there is easy
and frequent access to technical assistance whicn 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; vorking
in garden projects should be taught as they labor 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 nace and scope of expansion and needs for flexibility
of access. Decision on deployment should be made centrally.
- Wnile private sector/community 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 work is the only source of cash, and any diminution cf
those earnings is important.
- Consider one small bus for transporting trainees, community
members for training and visits to different demonstration sites.
Availability of extensionists, especially those with special training.
- Since first graduates of Universitiy intensive pisciculture

training (carreras tecnicas agrcpecuarias) wili not graduate until

approximately August 1981, special tr:ining for MIDA extensionists
in piscicuiiure and community development should be offered as soon
as possible.

- Since the number of students now in the University course who
will accrue to DINAAC is uncefined, the pr&ject should contemplate
use of some technical assistance money to provide salary supple-
ments for the tirst graduate year, so that more students will be
attracted to DINAAC rather than be so quickly lost to the private

sactor.
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MIDA's concentration 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.
Ski11s 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 centemplated under the )
Project should focus, they should be. 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 formatibn, rural culture and economics, development of campesino
promoters and paraprofessionals, together with field practicum ses-
sjons oriented toward real problem-solving, as well as techniques ¢~
elaborating work schedules.
- furricuium for University pisciculture students shouid be modified
so that "extension methods," now scheduled for the last semester
(beginning May 1981), be taught in the 4th semester (beginning
September 1980), so as to precede the 2-month supervised practicum.
The last semester chould include a follow-up, problem-oriented viork-
shop in the last semester.
- Assignments of extensionists should permit at least a Z2-week

period before beginning program activity, with no other demands
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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.
Relative lack of success in Guaymi area (as defined by lack of active
community participation and management, and the impact of this on
tachnology).
- Use of Guaymi Development Project prcroters to determina com-
munity needs in the area and promote fishponds etc. as appropriate,
with DINAAC acting only as technical facilitator.
- Seminars for all extensionists responsible for providing technical
assistance in the Guaymi area, in the basic components of Guaymi
culture, social organization, economic 1ife, and special reeds,
given by anthropologists/sociologists, technicians who have wviorked

successfully with the Guaymi, and by the Guaymi themselves.

of audiovisual materials.

re
o
O
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- 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 spontaneous 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 nét too big, elabo-
rate, or obviously needing a lot of outside technical expertise and/or
money to run.
- Keep scale of demonstration projects as small as technologically
feasibie.
- Build on existing community success in consolidation area.
- Involve community which is site sponsor in operation (not just
manual labor) of project.
No singie organizational type provides a better basis for fishpond pro-
jects than any other type, although having had some other community pro-
jec’ -~xperience with even modest success helps.
- DINAAC shouid give prefecence to communities with some history
of joint action if they have spontaneously sought help with a pond.
However, a group which has newiy 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 style, especially in large, dispersed communities, may
be more visually impressive and more productiva (though not invariably),
but they appear to be vulnerable to failure if technical support diminishes
or changes, and more likely to evoke community strains. The food-for-
labor model is not necessarily bad; it is just, in this case, insufficient.
- The high-technology, imposed, showp¥e model should be set aside
for now. DINAAC should experiment with incremental models which
educate communities to processes and to trheir 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 compiex ccnponents of integrated pro-
jects such as penned pig-raising and horticulture.
- 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 implications,feaning , and value of coopera-
tive form from beginning of project, increasing in detail as pro-
jects gains complexity. Should include assistance with acquisition

of pre-cooperative status and personeria juridica.

- 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 may 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 community selection of leaders, including
possible use of secret balloting.
- Local-level promoters and paraprofessiorais should be chosen in
conjunction with the community and not simpiy appointed.
While there were no identified problems about getting and keeping land
provided for community ponds, withcut some legalization problems could
arise. '
- DINAAC should 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 participatien. If land for pond is owned
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(de jure or de facto) by kinship group, project participation may
not extend beyond that; where land is communal and agreement 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 gardens, tuilding dams and
pigpens) for slack agricultural periods. Women 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 interviews which should be realistic as well as hortatory
and Taudatory; interviews with campesinos from communities which

nave had problems and solvec them would be particularly persuasive.

Theft from ponds and gardens.
- Wnhile communities will have to be helped to evolve systems tor
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 yfelds, inadequate feeding, infrequent harvests, low consumption.
- Request special price for feed ¥rom producer, now selling to
DINAAC at regular commercial 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 polyculture, male and female tilapia, double-pond systems,
local breeding capacity, various levels of integration, and numerous
smaller ponds in same area with Yotating harvest pattern.
- Educate com unities to importance of proper feeding and fishing

techniques.

Evaluation

Lack of institutional knowledge of project history and effects.
- Systemalize DINAAC records on projects and inciude 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 Development Project Paper. Record-keep-

ing should be standardized across regions.
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Difficulty of measuring nutritional impact.

- Restrict nutritional study to less costly dimensions and to
measurement of consumpticn only, or maintain at same budgetary
level but include aspects of community 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 was requested to revisw the managed fishpond project
of USAID and the National Directorate of Aguaculture (DINAAC) in Panama.
In Panama, from 26 November 1979 to 15 Damccmber 1979, she reviewed pro-
Ject documents and other relevant materials, m=t with representatives
of pertinent organizations (Appendix 1V), visited a number of fishpond
projects in Veraguas Province (Appendix V) and interviewad participants
and potential participants in community fishpord projects. The foliowing
report summarizes: (d) findings from interviews in the field and (b)
cptions for evaluating the nutritional impact of the program-inciluding
a detailed scope of work for the cvaluaticn.

The report indicates that: °
(a) The managed fishpond program can have an 1mpact on populations which

are remote and subsist mostly on rice and tubers if and only if

adequate amounts of fish are harvested weekly to be distributed

to every family. Tne amount of fish depends on the targets set

and the size of the pond depends on amgcunts of 7Tish 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 community)

which eliits information on consumption, 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. Impact will be measured as a

change in protein intake per consumption unit and income and

expenditures per capita. w )

om av?



(c)

(d)
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(1) In Option A, individual housenolds cre the focus of the
evaluation. Each household's one-day consumption and
expenditure will be obtained three times in each pre-and ncs t- har-
vest season. Households will be used as their own controis and
paired tests (2 way analysis of variance} will be used to test
vhether consumption changed.

(2) In Option B, communities are the focusc and each housenold
nead only be evaluated once. Group data, using communities
as their own controls, will be used to test differences in
consumption by season due to the fishpend.

(3) Option A is préferred because it overcomes the problems of
large inter- and intra-household variations, it is a more
powerful statistical tool, and it allows investigation o7
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 consumption across all villages using season
and fishpond function as dummy vaﬁiab]es.

Target levels of change must be set based on baseline data and those

levels in turn should determine size and harvesting of fishponds.

They must take irto account maximum frequency of fish eating desired.

The non-nutritional impacts o7f the program may be just as important

as the nutritional ones in improving the quality of 1ife in the

target communities.
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Chapter 1. Reconnaissance

Between 5 and 7 Dacember 1979, three cormunities in Veraguas
were visited. In each place the investigator intervicwed several
villagers about family composition, morbidity, fdcd'habits, breast-
feeding and weaning practices, agriculture, seasonal changes, incoiz
and expenditures and use of fish. The ccimunities are described

below. (Appendix I)

I. escription of the Communities

A. Rincon de las Palmas -- 5 Dacembar

The village iﬁ,]ocated on a moderately good dirt road, about 20
minutes' driving time from-the Pan American Highway; about 1 hour from
Santiago, the provincial capital. 1In 1870 the population was 230 in 51
housenolds, all Lazinos. UWhile several families live at a distance frcm
the central compound, most reside close together along the dirt road.

In spite of the fact that some government services have reached Rincon
(primary school, potable water system), the residents are isolatea 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 semi-weekly sales of fish

by outside entrepreneurs, there is no recuiar participation in the

regional market system (centered in Santiage).



Houses are primarily of adobe Lrick walls with corrugated metal
roofs but many people live in mud and wattle homes with thatched roofs.
Most households have latrines.

While practically all residents encage in subsistence agriculture,
they also earn an income from cutting sugar cane near Santiago during

averal months of the year. Other Tocal employiment in agriculture is also.
available intermittently.

Rincon is touted by the extension agen , as one of the most well-
organized cormunities in the fishpord project. Thirty-one people ~- &
little over cne-third of the households -- are members of tha fishpond
cooperative. Their last harvest, in mid-October, yielded 539 pounds
of fish, all of which was sold to pay for concentrated fish tocd. Members

bought fish at $0.20/1b. and non-members at $0.40/3b.

" B. Buenos Aires - 6 December

To reach Buenos Aires one must travel about 30 km. over a very
noor dirt road that is often impassable in the rainy season. In a 4-
wheel vehiéie it took 2-1/2-3-1/2 hours to traverse the distance between
the Pan American Highway and the village. On foot, it takes 6-8 hours.
Commercial goods, fresh fobds, and meat rére]y reach the village from
outside.

The community, composed of indigenous Guaymi peopie, has only recently
been centralized. The overall population of Buenos Aires is 150 but the
dispersed population of 20 surrounding communities, each with populations
ranging from 60 to 100 people, are within the sphere of influence of the
cacique (mayor) of Buenos Aires. Bueros Aires has benefited from several

government programs, especially those focussed on fhe indigenous poﬁLia-

tions. A hand pump provides water for the population year-round and;theréflr



is a health post in thc viltlage intermittently served by practicantes

(redical students). The major bottleneck in-provision of health services
seems to be lack of medicines, mostly duz to the village's isolation.
Ther2 are also two schools in the town - an elementary school and a ciclo

basicn.*

lousing is primariiy of the mud and wattle variety but a few homes
have metal roofs (the remainder being of straw). Many of the households
hzve latrines.

As in other parts of Veraguas the soil is poor there and the residents
complainad of low productfvity of the soil. The local crops are tubsrs,
corn and rice. The coopéra@ive owns 120 head of cattle of which some are
soid three times a year.

During the sugar harvest men migra?e tc Santiago for 2-4 weeks at a
tim: to cut cane. This provides the major influx of money to the village.
Buenos Aires is the showcase of the fish pond experiment. It nas
been visited by all the major Panamanian ]eaders and by U.S. Senator Long
(the small local airfield has made such visits possible). All of the

residents of Buencs Aires are members of the fish pond cooperative.

The 4 fish ponds are stocked with seveya] varieties of fish and the
offspring of the Tilapia are harvested weekly. Fecal matter from a pig
raising project fertilizes the {ish pond (no other fish food is added)
and the costs of maintaining the pigs is covered by profits from selling

themn. The animals are marketed by the DINAAC personnel who also purchase

*Tnais is an educational program for rural junior high school aged children
wnich teaches them fundamentals of agriculture, mechanics, and household
maintenance in addition to the basic educational curriculum. The school

olanned for this village has been built but the government has delayed
putting the program into operation.




pig feed and carry it to the village.

Runoff from one of the ponds and the fgrti]e bottom soil are added to
the two gardens in which grows cabbage, beans, cucumbers, tomatoes,
lettuce, spinach, green pepper, chivas and eggplant.

The last harvest from the fish ponds had taken place 10 days before,
at which time the pond was emptied in order to clean out the sediment
which had built up. None of the other ponds was in weekly use at the

tire of the visit.

C. Peru -- 7 Decembar

The town of Peru, located about 1 mile from the Pan American

Highway, belongs to an asentimiento* which provides employment for many
of the residents. The population -- 89 people in 17 househoids accord~
ing to the 1970 census - lives in mud and wattle housés with metal eor
straw roofs. The governmefnt has provided the residents with a hand-
pumded 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. L{ttlg 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.

;
3



Thereis no fish pond in Peru but the people have organized a
cooperative to request that technical assistence be given them to
construct a pond. |

The town of Peru was only briefly visited because most of the women
had gone to the elementary schools & few miles distant to observe the
Mother's Day presentations of their children. The women were inter-

viewed at the school.

I[I. Findings from Preliminary Reconnaisance of Food System.

Not all questions in the %ormat (Appendix 1) were asked of avery
subject and frequently iale and female heads of household were simul-
taneously interviewed. The “24-hour recall” was of total food consunp-
tion by the household. Questions were alsc zsked about food given to
preschool children, if present in the househoid.

' Difficulty was encountered in obtaining accurate estimates of non;
meal eating (numerous bananas and oranges were consumad and parents could
not say how much fruif their children had eaten). As such, it is probable
that energy but not protein was underestimafed in this inquest.

While quantitative data will 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 village that had recently harvested
ffsh, to one that had a fish pond but had not recently harvested fish, ahd;,5
to one that had no fish pond. In each village, houses were choéen at

. . . . N v s
random without any criteria for selection except that they were w1th1n'




walking distance. The women from Peru, interviewed at the elementary
scrool,.viere self-selected. In spite of these limitations the investiga-
tion provided good information about food patterns and about probable
difficulties that will be encountered in future, more precise, investi-
gations.

A. Damographics

Four women were interviewed in each vi]]gge. 0f the 12 women
interviewad, 4 were in their 20's, 4 were iﬁ their 30's and 4 above 40
vears old. All of them had children living at home, but only eight
womzn had prescheol children in the home (a total of 17 preschool
children; some being grandchildren of the subjects). The ]? viomen

had born 79 children, of whom 13 had died. Three women had had mis-

A11 women were united or married, although the man with whom they
lived intermittently migrated to work or study. None of the women worked

for wages. A1l of the subjects interviewed had cedulas* for themselves

anc¢ their children.

6. Food Consumption

The diet of the rural people is largely composed of rice, yuca**
ard nafe**, which are consumed daily by most people. These foods plus
baranas provide the bulk of the energy intake but all are of low protein

quality and quantity.

* birth certification

**tuberous roots; name = Dioscorea otoe = taro root




High quality protein foods are consumed infrequently. The figures
on meat consumption (becf, pork and chicken).were markedly higher in
Peru, which has easy access to the marketing sysiem, than in Rincon
and 8ueno$ Aires (10.5 days per month and 3.7 days per month, respec-
tively). By the same token, fish consumption was much higher in Busnos
Aires, which has weekly fish harvests, than it was in the other two
villages (14 days per month and 6.2 days per month, respectively). The
worst off community was Rincon which had neithor regular rmeat supplies
nor regular fish catchas. It should be.noted rnere that in Buenos Aires
and Rincon fish and large shrimp (174 19) were trapped in the rivers
from time to time.

Analysis of the preQious day's consumption indicated that enargy
and protein were lacking in the diets of these (?334t 445 kceal and 43.6%
18.7 gm. protein per consumption unit or 673 cad 73% of recommended
va{ues, respectively) people. It must be mantioned, however, that the
quality of the pretein is extremely low and that in two villages (Buenos
Aires and Peru) the observed meat consumption wasa typically high for
their own stated frequencies of eating meat. For instance, the observed
frequency of consuming beef would 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 luck. For the aforementioned reasons, it E
is assuméd that quality of the diets (in terms of high quality pfbteiﬁ;fé?,

consumption) is even lower than that observed.
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The protein density of the diets (¢m. protein per 100 kcal.) was
2.5 overall wnhich would be anequate for most_age groups (requirements
renge from 2.0 - 3.3 gm. protein/100 kcal.) if the protein quality were
high (whiéh it is not). Taking the usual diets, however, (i.e. those
without meat) the protein density is 2.1 gn/100 kcal (barely adequate)
and the worst diets (those without meat, milk or beans) had a protein
density of 1.6 gm/100 Kcal, both of which indicate insufficiency of pro-
tein, especially high quality pnotein. ;

If the nutrient density of the usual foods were examined (Table 1),
it is clear that the rural population maximizes bulk ana energy intake
(given the predominance of rice and tubers) and minimizes cost. They
also choose the protein sources of least density (either in terms of
bulk or energy) because those foods are locally available. Wnere bulky
high carbohydrate foods like these predominate in the diet, small
chidren suffer nutritionally because their stomachs are too small to
ezt enough vo]ume'of food to achieve protein ~ufficiency. The protein
density of fish makes it an excellent substitute for any component
of the present diet (volume for volume or calorie for calorie}.

Data on fcod expenditufes and food consumption for the previous
week were difficult to obtain. With probin‘g such data might be obtain-
able but great.interest was not shown in household accounting. This
applies equally well to income estimates which were difficult to pin
down even for limited 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 agricu]tura1 seasons (Figure 1). The worst t1we of year is
Wb

June-August, when neither income nor food are ava11ab1e and abundance

is during the harvest months (January March) when men earn an outs1de '

income.
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Other seasonal factors such as rain, the school year, and holidays were

not mentioned as affecting either income or food cvailablility.

TABLE 1

Nutrient Density (From IRCAP Food Componant Tahles)

(Assure all grains + B=ans cs "00, 1 gm dry rice or corn = 2¢g. ccoked;
14 d bean = 3.6 3 cooked)

gn _protain/i0) cal agm protein/l00 gn Cal/100 an  Price/1b.
Rice 2.0 3.6 180 $ .20
Corn 1.9 3.6 190 $ .10
Name 1.9 1.9 100 Subsistencs
Yuca 0.5 0.8 150 Subsistenca
Eanana 1.7 1.2 100 Subsistenceg
Fish 20.1 20.0 100 $ .40
Beet 18.0 21.0 110 S .&0
Chicken 10.6 18.0 170 S .ad
Beans 6.6 7.8 180 $.35 - .40
Otce 1.2 1.5 130 Subsistence
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Children arebrrastfed for 1-2 years and outside foods are given to
them are early as 4 months. Apparently no special foods are eithef
prescribed or proscribed for the nursing infant or veanling. Table foods
are the most common first foods of babies. When subjects were asked iT
they gave fish to children, including wursing infants, the responses
were positive in all cases and usually implied that of course fish was
given to children.

Regarding distribution of food within tﬁe household, responses
showed that children were allocated at 1east.their share and in some
cases given preference over the parents because an adult “"knows how to

withstand hunger” ("uno sabz aguantar hambre"). Since the littlest

child often eats from its mother's plate it would be difficult to measure

the child's consumption in order to prove or disprove this point.

© C. Morbidity
The change ofseasons (April-May; November-December) was cited by
most people as a time of increased incidence of iilness (diarrhea in the
soring 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 this interview was moderate (15
out of 59 people became i1l for 87 of 413 person days) énd entirely coh-
prised of upper respiratory infections‘(support{ng their agsessment of
typology of seasonal illness). All in all the local people felt their
children were not sick frequently but perceptions of {llness (especially
diarrhea) are relative to the "normal" level of illness. Several people
did mention that the children suffered from parasites but this investiga-
tor noted few children with the "bloated belly" look which often .

accompanies serious parasitic infection.




D. Agriculture Production

Data on agricultural production were difficult to obtain

because:

(a) people do not know the size of their plots (they measure
in hectares).

(b) many people only casually measure their production, and

(c) the root crops are not harvested all at once but continu-
ously. After the roots are removed from the ground, the
proportions sold and kept for home use. vary from mofith
to month.

(d) agricu]turaT'plots are frequontly shared with sons and
brothers so it is difficult to gauge the food flows to each
individual houschold that works the unit of land.

~In general, rica, corn, tubers and beans are pianted. Beans - guandu,
poroto, and frijol de bejuco* - are minor crops of which the yield is
usvally consumed in the household and does not last for the year.

In Rincon the farmers said they were currently planting more corn than
they had in the past because they could get a better price 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 may 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)




" Local cattle owners employ some men to fix fences but the extent of locally
available work was not'investigated. Severa1'famiiies also received
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 larger scale entrepreneurial ventures were not
encountered. None of the children or women were employed in the formal
labor sector.

Expenditures were largely on food (ranging from 22-63% of the pre-
vious week's expendituras). Althoug. food was scarcest in the preharvest
season, people stated that they always ate the same types of food,
although it had to be purchased during the worst months. When asked
whether they ever owed money to the local stores, most people said they
sometimes owed money but preferred to pay it off as fast as possible.
Others.said they would rather go hungry than owe money for food. This leads
ona'to question hcw, given the indicated employment patterns, people pay
for food in the preharvest period.

In all communities pumped water was avcilable at central locations
(altnough the water system in Rincon was in cemporary disrepair) and
latrines were found at most houses. The use of pumped water and latrines
undoubtedly contributes to lower gastrointegtinal merbidity.

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 curjosity to the per-
ceived advantages of working cooperatively. Those who did nc. have a fish

pond (Peru) locked forward to the communal effort as well as to the fish as

food.
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In Rincon most of the population is not associated with the fish pond
project. ‘hen asked why, members claimed it was because the non-meirbors
did not have enough time, they were lazy, or they were not "joiners" ("no

se meten en nada"). The non-members claimed they were not members becaus2

there nad been conflicts among members (some having withdrawn) and beatween
merbers and teachers in the school. Others said they were not members because
they had no time,

Without fail the women in each village were the initiators and active
participants in the fish pond projects. They helpad run the organizations
and were outspoken particibants at all levels. Not coincidentally, the
fish pond projects (at ]eést in the Latin areas) usually evolve from the

Ciubs de Amas de Casa (Housewives Clubs) and one of the strongest and rost

effective cormunity organizers on the DINAAC staff is a woman.

~ Fish harvested from the ponds is hendled in two ways in the homs -
itis used immediately (in soup, fried, or stewed) or it is salted and
dried in the sun. The dried fish lasts about é week before becoming
"outrid" or "rancid", according to the subjects. As a result, fish 1asts
no nore than 10 days after it is harvested and most people used up their
aliotments in 2-4 days.

In Rincon, even the members of the fish pond cooperative must buy fish
from the pond (albeit, at half-price, $0.20/1b.) but they are allowed to
buy as much as they want. Selling the fish is necessary to pay for the
fish food concentrite which is purchased and brought to Rincon by DINAAC
extension agents. One man bought 17 1bs. 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
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availability 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 families received '8 pqunds at the last harvest
(which emptied the pond). Usual weekly catches averaged 50-70 pounds
or about 1/3 1b. -of fish per person per week. It was not clear whether
fish was sold in the surrounding communities.

People of Buenos Aires are also given pértions of the vegetable crop
frow the garden. While this may be an intermittent source of vitamins
(which are probably lacking, at~1east seascnally, in the diet), the |
garden also serves to introduce people to vegetables which were previously
uncormon, wnich may in turn encourege people to plant vegetables on their
ovn.

. As mentioned above, where there were rivers people were accustomzd
to catching and trapping fish and shrimp. While this is a source of
high guality protein,the amounts are neither sufficiently large nor

sufficiently freque~t t. cause major changes in nutritional status.

IT1. Conclusions from Interviews

The reconnaisance trip in the field brought to 1ight several points

‘which are important to the evaluation of the nutritional impact of the fish

nond 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 agricultural productivity




4)

5)
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d) Low income

e) Low market access

Protein intake is low 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 cf proteins in diet

High quality protein foods are infrgquent]y consumed because of
a) Low local production

b) Communities not reached by markets

¢) Low income '

Seasonal variations in food consumption are prominent, and are

influenced by

a) Agricultural production cycles

b) Agricultural productivity

c) Seasonal income and employment patterns
Fish ponds can comprise a significant contribution toward improv-
ing the quality of protein in the dfets if and only if fish can

be consumed regularly and frequently by all members of the family.




‘ Chapter 2. Evaluating Impacts of the Managed Fishnond Project

I. Measurement of Consumption, Expenses, and Income

A. Justification

The purpose of the managed fishpond project is to improve protein
nutrition. While surveys have indicated that protein energy malnutrition
is probably serious fe.g. 1/4 of preschool population has 2nd or 3rd degree mal-
nutrition and there is a high infant mortality from nutrition-related
diseases (]ﬁng, the cause of the problem has not been clearly definead.
Evidence from the preliminary reconnasisancedescribed here indicates that the

_problems may be due in part to low availability of protein-rich foods.
The fishpond program was designed‘to address the nutrition problem through
increasing consumption of fish.

The project currently undef consideration is the construction of 30
deménstraticn ponds in high ris% villages* through introduction of pig
raising to the fishpond scheme and use of fertile t%]apia fish. Veekly har-
vests of fish will thus increase local protein consumption.

Each village will be composed of 15-30 households (according to
Dr. Pretto) which makes it possible and desirable to.study the effect
of the fish ponds on all familias in the village**. The villages have

‘distinct matrices of environmental and socio-economic factors which i:pinge

1. INCAP survey 1967
MOH survey 1975

w ™~

Poynor report 1979
*  See below for suggestions about criteria for selecting villages.

**% See below for analytical methods
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on human ecology (including nutrition) which make thein individuals.
Grouping disimilar communities together 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 "n" will be quite large.

It is not likely that any effect will be seen in biocheinical measures
{such as blood albumen), in weight or height of the children relative to
standards, or in morbidity. Blecod albunmen changes,for instance, are
wsually noted only in severe malnutrition. WhiTe girowth rates may change,
on the other hand, the smé]] sahp]e size within each village, the fact
that the energy and vitaﬁins are also insufficient, and that a myriad.of
other factors influence growth rates argue egainst anthropomziry to
evaluate this program. Furthermore, there is no evidence that improved
protein quality or quantity, in and of itself, will improve growth per-
formance relative to standards.

Morbidity is already low - as would be expected from areas that have
potable water and latrines - although ceasonal changes bring about short
term increases in incidence of diarrhea and upper respiratory infections.
Given relatively low incidence of dtsease, small sample size, and multiple
etio]oéies of disease, it would be difficult to establish any causal
relationship between an increase in high quality protein iﬁtakes and

»

decreased morbidity.
Equally difficult to use would be infant mortality figures which are
subject to large errors when calculated for small populations. The impact
of nonnutritional factors on morbidity and mortality further 1imits the
utility of these variables as monitoring or evaluation tools fdx.thi§_

PR

program.




Probably the best indicator of the nutritional effect of the fish-
pond project is consumption, particularly that of protein. Energy intake,
food expenditures, and non-food expenditures may aiso be affected by the
introductibn 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 in.ake provides sufficient
information to estimate average intake of a bopu]ation, it is not adequate
to describe the usual individual intakes. To estimate usual individual®
intakes, at least 3 days' intake are needed.

Option A will use the individual household as its own control end
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 houschold within ecach round of interviéwsz

Option B uses community level data to compare average intake by
season Eefore and after intervention. Since population averages would
be used, only one observation per houschold would be necessary each round.

The third Option (Appendix 3) considers the use of anthropometry to
measure the impact of the fishponds on growth performance of preschool

children.

*The individual in this case is the consumption unit, be it a human
being or a household
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Seascnal factors are very important - food availability, house-
hold incore, 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 from January
to March. Therefore it is recommended that interviews be carried out
in both of these 3-month periods in all villages. In that manner,
consumption in each season will be ccmpared before intervention and after
intervention.

The effect of the fish pond on seasonal Tluctuations should also
be examined. Care must bé taken to ensure that the {ish ponds function
ncrmally during those seasons (It was found that scme ponds are drained
or lowerad during the dry season, affecting harvesting schedules and
yields).

B. Advance work required

Before the surveys take piace,the communities should be censused
and households enunerated. These data should be entered into a computef
and household forms taken to the field and revised every time the survey
crew carries out a round of interviews. I§ could take several days to
census each community because dwellings are dispersed and heads of house-
holds may be difficult to locate. Each resicent'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 collection of data, the survey personnel will have to be

trained by an experienced interviewer. It should require 3 days to train
Ww- e an?

the teams in interviewing techniques, use of scales, familiarization with

forms, and the scientific method. If possible, training should alsc

3
|
i
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include practice sessions in the field.
C. Fetiods
In each household the Tollowing quesfions will be asked.
1. Uho was present at each of the meals of the prior day (use
census to prompt)
2. HWhat was eaten the day before
(a) Weigh as many items as possible.
(b) "Recipes" used by the women (i.e. ask how each thing
was made).
(c) Prompt for easily forgotten items.
(1) Bananas
(2) Suéar, 0il, sauces
(3) Fruits, especially those in season which are
eaten continually.

(4) Comron drinks and gruels (chicheme, chicha, "crema"

(of corn), coffee).
(d) ‘hat foods preschoolers were allowed to eat.

() If rice, yuca* or nafe**did not appear in previous day's

diep, ask about whether they were used.
3. What was purch&sed the day before
(a) Food (including salt, sugar, coffee, spices, soda,
snack foods).
(b) Clothing
(c) Hedicine

(d) Medical/dental care

Manihot Spp. (cassava)
Dioscoroa spp. (yam)

3
»*
=
v
Y
uon
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(e) Transportation

(f) Gifts or money transfers
(g) Rent

(h) Installment payments

(i) Fuel

() Sozp

(k) Utilities

(1) Other

4, Mere any gifts received tha day before, including food?
5. Sources of income ihe vieek bafore
(a
(b

Type of employment, total incom=

Local casual labor

(d) Sales of agricultural production

~~

e

)
)

(c) Handicraft sales
)
) Remittances from children or relatives
)

(f) Food for work (peones, juntas, etc.)

6. Local food prices of subsistence fcods (ask of 1 of 5

families)
(a) Rice
(b) Corn
(c) Beans
(d) Eggs

(e) Chicken
(f) VYuca
(g) Name
(h) Sugar




The interviewers will be responsible for filling out the following

forms:
Form 1: Househ81d composition and attendance at meals of day before

Name Code Sex Age Breakfast Lunch Dinner

Form 2: Houschold food composition of day before (date)

Food Code Amunt(converted to std. unit) Preschcolers given that food
ID No. 1 ID No. 2 ID No. 3

Form 3: Household expenses of week betore (from (date)  to _(date) )

Type Code Amcunt

Form 4: Household income of W?Qk befora (from /date/ to /gé;g/)
Formal sectcr
Local/casual day iadar
Sales of agricultural production
Handicrafts
Remittances

Food/work exchanges Value of gunds at current
prices

Form 5: Current prices (requested frocm 1 of every 5 families)

Rice price/1b. miiled manotada

Corn price/1b. on ear dried & milled
Sugar price/1b. .

Beans price/1b. green _ dried

Eggs price/egy

Chicken price per 1b. on the hoof

Only the dietary intervicws (Q. 2, Form 2) and the previous'day's

expenses (Q. 3, Form 3) will be enquired 3 times during each round of

interviews in each viliage undcr Option A. Only one interview will be



- 26 -

made under QOption B.

The coders will be responsible for chacking the veracity of the forms,
calculating the total consumption units (see Annex II), encoding th2 forms,
and rechecking the codes, sending the cards to be purnched, 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 between income, expenditures, seasonal factors, and
fishoond production, but also to bring ebout a predetermined change in
protein intake.

Nutritional objectives can be set but people will only eat so much
fish, regardless of how much they like it. Thus there is a upper 1imit on tﬁe
Lffgctivenéss of fishponds in "curing” the malnutrition problem.

A modest expectation might be that total protein consumption will
increasei® over baseline values (yet to be determined). The protein
intake observed here was approximately 43.6 g. per consumption unit.
in a community of 25 households comprised of an average of 4 consumption
units each, a 10% increase {4.4 gm/consumption unit/day) would mean produc-
tion of 160,600 gms. of protein per year or 2,091 1bs. 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 averaaed 50-70
pounds/week, a 10% increase in protein may not be unreasonable. (Note also
that the base figure used, 43.6 grm, includes tiwo villages having ponds, so the

actual ba§e may be lower.) Calculations like these should be used to determine

. If the

»

the size and stocking of the pond necessary to obtain the objectives

FFars

pond becomes impossibly large, target levels will have to be 1oweréd5appféﬁfiéie1yﬁ
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An argument can also be made for establishing qualitative protein
intake objectives. One-: could set the target of protein intake
deriving from animal sources (meat, eggs, fish, and milk) at 20%. From _
the reconnaissance it was found that on meat eating days, 65% of the protein
was contributed by animal proteins; on fish cating days, 14% of the pro-
tein was contributed by fish; and on the remainder of the days 7.3% of the
protein was contributed by animal proteins (milk and eges). If meat is
eaten 5 days per month, fish 4 days, and no énimal flesh the remaining 21
days per month, before intervention animal prétein would contribute 18%
of the protein. If the subject§ ate fish 13 times a month after the pond
was built (just over twice a week more than they presently consume fisﬁ),
they could raise“theivaiue to 20% protein intake from animal sources.

One could also set targets of minimum consumption -- i.e. with the
objective that at no poﬁnt in the year should protein intake fall below
40 gm per consumption unit per day or, aiternatively, at no point should
the proportion of total protein intake contributed from animal sources
fall below 10%.

Although these "targets” 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 improvement, the -above targets have
no functional meaning. It is not known if raising protein intake from 40
to 41 or 42 gms. has any physical significance. By the same token, no
physical meaning can be attributed to raising the quality of protein in
the diet from 15% to 20% animal sources. It is known that extremely
low dietary protein quality and quantity have negative effects on popula-

tions but moderate deficiences have less measurable impact.




While it may be useful to set quantitative targets, these targets
can only serve as milestones not as indicators of improved nutrition.
There is no equivalent of litmus paper in evaiuation of nutrition pro-
jects ... nothing that detects small functional effects of levels of

moderate malnutrition.

E. Analysis

Consumption 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 proteirn cdnsumption resulting from the fishpond. Using
the average intake (of 3_days, for instance) and pairing households before
and after the intervention (in the appropriate scason) enables the inves-
tigator to compensate for both inter- and intra-individual variations.

_ The paired comparison is also.a more powertul test than & 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 Tevels
of change in each household and across populations which makes it easier
to statistically test whether targets have been reached.

The disadvantage of the paired comparisons -- aside ffom requiring
three times as many interviews -- is that households must be interviewed
in all four phases to be included in the analysis. Mjgration, 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 weighted nutritional needs,

. N
‘ ,_.V’

*This makes sense for several reasons: (1) seasonal migration of men; (2)
women's keeping custody of children if a marriage dissolves; (3) women are,:
the household representative to be interviewed. =
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for instance expressing the results in torms of nutrients per consumption
unit in the houschold.*

Two-way analysis of variance using 3-day average intake of the
household before and after the fishpond within both seasonswill test
the following hypothesis (at a predetermined confidence level):

Hyp. 1 - Presence of a fish pond increases protein (or energy)

consumption per consurntion unit.

Hyp. 1.a. - in summer (June-August)

Hyp. 1.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 éﬁnsumption 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 fO villages per year, it will be possible to gauge qualitatively thé'
impact of macroeconomic trends on the results. If during one period real
incomz decreases in rural Panama, it should impact on all villages in that
phase of the study. Trends can be taken into account in data analysis
by factoring in the time period.

Analysis of expenditures (in terms of gxpenditure per capita) would
also be calculated on an individual housahold basis under Option A and
on a community basis under Option B and analyzed as food'consumption was

analyzed (supra). Under Option A the relationship between expenditures

*See Appendix 1l
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and protein (or energy) intake could be tested by regression
analysis, using season and fishpond function as dummy variables.

Income (per capita) and price data would have to be cxamined on a
community basis regardless of the option chosen except in the unlikely
case that it can be shown that income always lasts for cne and only one
week.

To tie all of the variables together, regression analysis should be
done using protein (or energy) intake per consumption unit as the dependent
variable and expenses (per cap), food prices (or some weighted function
thereof), and income (per éap) as independent variables. Data on each
community should be included as one data'point for =ach combination of
season and fishpond function. The investigators will then be able to
determire how the relationship between income, expenses. and protiein
(or energy) 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 between food
consumption and medical expenses and among different expenses of the
household) 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 mgst

1. ov

be made when the pond is being harvested at least that frequently.

:
;
:
:
E
£
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Many fish ponds currently in use are harvested cnly oncé every 3-4 months
and fish consumption under those conditions is unlikely to have any impact
on nutritional status of the community 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 fjsh do not have to be sold to
cover the costs of the pig-fish-garden scheme. The objectives of the
fish pond project haQe not baen clearly stated in this regard. If fish
ponds are intended to provﬁde an abundant source of fish at verr ~"w expense
to the village, then one criterion of completion ~would be that most of the
fish is not sold. It is possible that some small propertion must be sold
to cover costs of restocking, just as vegetables may bz sold to cover the
costs of seeds. Howevef, if the community must buy the fish, then the
nroject may not reach the tqrgeE population (i.e. the poorest groups in the
villages) or it may have the least impact Qhen nutritional need is
greatest {i.e. when 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 designéd to obviate
the feeding of the fish but it creates the problem of feeding the pigs.
DINAAC and AID should finance or undervrite feeding the pigs until sales
of pigs are sufficient to éover the costs of raising them.

In summary, the completion of the intervention - that time after
which the effects of the project on consumption can be measured - will be
achieved when

1) MWeekly fish catches are possible

.2) Most of the fish can be distributed free of charge to members

of the cooperative.




G. Budget (See Table 2)
It was assumed that each intervicwer ‘could make 6 interviews per

2y - allowing for time necessary to reach a dispersed popd]ation - and

it was assumed that about 1/2 day would be 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 interviews (assuming it is not advisable to wait
until the interviewars are frea tcremp1oy them in coding, even if the skills
were present) and under thg assumption that one person can correct, cocde,
recheck, and verify 10 in@ervieﬁs per day. It is hoped that the cost of the
data analyst and prcject-dircctor can be partially written off on othef
projects. |

Option A calls for 3 interviews per househoid per season. Option B
requires only one interview ber household per season. If QOption A is too
expensivé, it would probably be better if followed at random or stratified:
sample of households within a village or to evaluate fewer comuunities.
Option A is more capable of detecting smail changes at the household level

and therefore is preferable.



Censuses+

Interviewers
Drivers

Cars*

Per Diem
Equipment®*
Coding, etc.,***

1980

- 1981 Interviewers
Drivers

Cars

Per Diem
Equipment
Coding, etc.

—
O
o2
~nN

Interviewers
Drivers

Cars

Per Diem
Equipment
Coding, etc.

Interviewers
Drivers

Cars

Per diem
Equipment
Coding, etc.

Interviewers
Drivers

Cars

Per Diem
Equipment
Coding, etc.

90 person “days

150
50
50

200

3
80

300
10e
100
400
-3
160
600

200
200

- 800

6
320

450

- 150

150
600

6
240

300
100
100
400

3
160

. 3%

TADLE 2:

BUDGET

g—p_'LIO[‘{ IIAH
(1 person) S0

person days (3 people) 50
person days (1 person) 50

car cays (1 car) 50
days 100
sets | : 1
person days (1 person) 30

person days (3 people) 100
person days (1 persen) 100
car days (1 car) 100
days 200
sets 1

person days (1 person) 60

person days (6 people) 200
person days (2 pa2ople) 200
car days (2 cars) 200
days 400
sets 2
person days (2 people) 120

perscn days(Max.6pecople) 150
persor days(Max.2people) 150

car days (Max. 2 cars) 150
days 300
sets 2
person days(Max.2people) 90

person days (3 people) 100
perscn days (1 person) 100
car days (1 car) 100
days 200
sets 1
person days (i person) 60

+ Assumes 3 days enumerating per community.

* Does not include the prcbable need for horses which will have to be rented on sit

** Interview forms, scales, stationery & supplies.

oPTION "B"

person days (1 person)

(

person days (1 person)

person days (1 person)
1

car - days (1 car)
days

set

person days (1 person)
person days (1 person)
person days (1 person)
car days (1 car)

days

set

person days ‘(1 person)

person days (2 people)
person days (2 people)
car days (2 cars)

days :

sets

person days (1 person)

perscn days(Max.2 people)
person days(Max.2 people]
car days (Max. 2 cars)
days

sets

person days (4 persons)

person days (1 person)
person days (1 person)
car days (1 car)

days

-set

person days (1 person)

w o

-

*** Assumes coders can review, code, punch and verify 10 interviews per day.
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Total

Interviewers 1,800 person days (Max. 6 people) . 600 parson days (Max. 2 people)
Drivers 600 person days (Max. 2 people) 600 person days (lMax. 2 people)
Cars 600 car-days (Max. 2 cars) 600 car-days (Max. 2 cars)

Per Diem 2,400 days 1,200 days

Equipment Max. 6 sets: Max. 2 sets -

Coders, etc. 960 person days (Max. 2 people) 360 person days (1 person)

Fixed Costs (Regardless of Option)

Trainer for Interviewers: (Lcda. Viodelﬁia Gomez? $20/day plus per dien)

1 week per team; 2 teams (1980, 1981) = 2 weeks.

INCAP food analysis tables program )

Computer Time Calculation of diets & consumption units ) rough guess $5 K
Analysis

Data Analyst - 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

Travel costs: biweekly travel during 90 weeks of data collection Panama/
Santiago (or whereever the field work is being done)

Lecda. Viodeldia Gomez (Regional Nutritionist, Veraguas; 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 B: $20,800

These costs do not include any of the "Fixed Costs" mentioned
above.
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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 the assumption that the
project is approved and ready to begin by snring 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 comp]éted at‘]eas? one month before
the first interview, or by May, 1980. As mentioned in the research pro-
tocol each community will be exam%ned once dur{ng January-larch and once
during June-August, both before and after fishpond function is complete.

If funding is delayed, evaluations will have to be adjusted accordingly.

f necessary, the winter interview round can take place in October to
December. The summer interviews must be during the period of June-August.

Si;ce it requires at least 3-4 months for the fishponds to "mature"
(reach the point at which weekly fish catches are possible), it was assumad
that the first post-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
able to do so, the interviews will be out of ﬁhase and the project may be
féced vwith the necessity of ; third team. .

It has alsu 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 bther times of the year,

it would be to the advantage of the evaluation because:
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a) it would allow greater flexibility in the timetable
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 shpuld 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 will be encountered by the interviewers
in:

a) obtaining lodging and meals*

b) 1locating and reaching all the community members within one

week |

c) getting to the villages during the rainy season (June-August).
1t 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 bg neceséary to equip fhe teams with rain gear,
horses, and packs to enable them to carry out their duties. The prcb]éms
of reaching the villages in the summer cannot be underestimated - the dirt
roﬁds are very poor and rainfall is heavy. The equipment necds will have
to be reassessed once the demonstration sites have been chesen.

It is probable that the fish pond construction and stocking will fall
behind schedule. Not only are there too few 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 alter the planned timetable.
Regardless of delays, baseline data and post-intervention déta 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 will stay in or near the villages where they are
1nterv1ew1ng because of the excessive time lost and gasoline u§ed 1p
carrying teams to and from rural settlements.
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The more serious logistical problem will be loceting adequate field
parsonnel. They will be employed only 20 weeks per year, they viill have
to be trained in interviewing techniques and dietary consumption recall,
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 women
(to talk with the female head-of-household). It is assuined they will be
panamanian. While educational qualifications are probably not difficult
to fulfill, the personal motivation, particulariy among women, may be the
most limiting factor.

The intermittent shorf term use of 4-whael drive vehicles and thair
driversmay also be a]imit%ng factor. Those vehicies to be given to DINAAC
by the grant cannot be counted on for the exclusive use of interviewers 20
weeks 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 cars 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 communicate 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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' 5f05 Fqctors Influencing Selection of Communities for Demonstratioh' o

'Projectg.

1From my reading and from my short visits to several fish ponds'and

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:
1) Cropping patterns - predominancq of tubers
2) Low agricultural productivity
3) Inadequate market system
4) Insufficient éommuhications system (particularly roads)
5) Seasonal faqﬁors (environmental, agricultural, economic) '
6) Low avaeilability of paid employment
These negative factors are‘somawhat offset by the following positive
conditions:
a) Widely available potable water
b) Freqguent presence of latrines
c) High literacy of the population
d) Extended breastfeeding of infants
These factors should be taken into account when se]ectiﬁg the demon-

stration communities. To maximize nutritional impact the fish ponds should

»be Tocated in areas where,
a) Fresh produce (especially beef) is not usually available.

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 good roads. 1 would suggest that villages be selected that are morve
than commutings distance from the Pan American Highway (e.g. 5-10 miles).
The further.one gzts from the main road, of course, the more logistical
problems are encountered in fishpond construction and maintenance and in
interviewing.

During the selection process, several households in each candidate
comnunity could be interviewad about cropping patterns, frequency of eating
high quality protein foods? and empioyment of family members. This should
be useful in ranking poteﬁtia1 locations for f%sh ponds.

As demonstrated in the Poynor Report]; there are a plethora of
nutrition-related programs in rural Panama, especially Veraguas. While it
woh]d be difficuit to control fdr the type or presence of other nutrition
interventions in the demonstration villages (especially given the complate
tack of coordination among tha respensible agencies, voluntary organizaticens,
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 ;uggest that all demonstration villages
have safe water sources. Since the Goverrment is committed to bringing
potable water to the population, this is the more relevant situation to

study.

]Poynor International, Inc. A Multi-sectorial analysis of the nUtritioh ',{
problem in Panama. June 22, 1979. i
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I1I. Comments on the DINAAC Managed Fish Pond Project

The fishpond project is focused on inéreésing fish intake by rural
Panamanians. DINAAC is also involved in the fish hatchery (including
several research activities relative to crossbreeding and upproduction of
food fishj, 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 within DINAAC. Thé community fishpond
project is "limping along" at best. Their effectiveness is sub-optional
due to lack of equipment (they ﬁeed 4-wheel drive vehicles and a landmover)
and due to some uninspired field workers who hold back their colleagues.

Their modus operandi is to send 2-person teams out to work in fhe communities -

one is the technicel advisor, one is the community organizer. Since the
technical aspects are not diffiéu]t to learn, it isApossib1e that the community
organizer 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 paéses on information from one
community to the other. She interviews people particip&ting 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 project has an obvicus nutritional focus, Dr. Pretto

does not believe any nutritional impact will be noted and furthérmore 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 allccations of funds in the

PID (25% to pond construction, vehicles and nutrition studies; 75% to hatchery
ponds, technical assistance, hatchery equipmant and laborafory, fellowships
for studyin.theUS and educational materials).

I would argue that fhe Community Fishpond project is more a rural
'deve1opment effort than a nutrition intervention. iost importantly, it
involves érganization of communities to work coopzaratively in improving
their well-being. It also exposes the residents to new ideas, it may provide
emp]oymént and increased exposure to the market system, and it enables pcople
to take an éctive role in-deve]opment.

It is clear to me that the fishpond project also addresses the protein
availability 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*.

1 would like to comment on one area of the fishpond project that
disturbs me - the dependence of the villagers on the extension agents. -I
have seen approximately thirteen fishponds communitées in all. They are
all dependent on DINAAC to:

a) bring them processed fish food (for which the community hust
pay) or,

b) buy and sell the hogs and buy the pigfeed (using DIMAAC as
the lending agent).

*Sra. de Santa Coloma is most eager to do this and asked to interview me fnr
her radic program - 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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Mot only are the extension agents burdened down by these marketing functions
but also the financial responsibilities are hfgh. 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 sca]e; the
potential would be high for inadequate service to the communities, overwork-
ing 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 Tike to see if smaller animals (chickens or ducks) could be used
to Tertilize the ponds or 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 consideration of the rest of the fauna involved in these
ponds. This applies equally well to veterinary problems whichvektension
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
nig 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 sure 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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DINAAC can not move fast without an eqrthmoving r:achine either. I
would like to see one earthmover substituted for the 6 fellowships. The
earthmover could serve double duty - creating fishponds and improving the
roads into the fishponds, which in turn would improve community access to
the marketing system (although it would also confound the evaluation design).
DINAAC also lacks nets to harvest fish (they have only one at present).

The propqsa] mantioned that 17 new extension agents will be added to the
staff but these people can do nothing without:cars. The fish tank trucks
may serve dcuble duty as extension vehicles, but I sense that they will
reside at the fish hatchery in Divisa which is at some distance from the
DIRAAC ofTices in Santiagb. The numbers are inadequate Tor 17 agents anyway.'

The addition of 17 new extension agents calls to mind the management
probiems again. At present there is very little surveillance of the vork
of the agenis - that and political pull have allowed the ineffective agents
to remain at DIRAAC. 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. Dr. Pretto is over-
extended at present and cannot assume such a task so a supervisor (or
several) should be appointed. The supervisor must be familiar with the
comunities and have had long experience working with coﬁmunity groups.

It is necessary to build 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~Qhee] drive vehicles, earth-
movers, and hatchery equipment) and to inérease their field staff. A
commitment to community development ratper than the present objectives of
institution building (Dr. Pretto) and nutri.tion (AID) would go a long way
to making an impact on the rural environment.

One must also question what other mechanisms might be used to address
the protein problem. Increased planting of legumes would go far to imprecve
protein quantity and quality in the diet since.bean and rice proteins are
complementary. Other agricultural interventions - introduction of fertilizer
and irrigaiion, for instance - coupled with an improved marketing system
might also alleviate the nutritional problem.

One can also make a good argument that the provision of good year-round
?oadé would be sufficient to increase consumption both by improving employ-
ment prospects and by facilitating marketing of food.

It is when considefing alternatives to the fishpond project that one

can appreciate the non-nutritional impacts of the program.
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APPEKDIX 1

FORMAT FOR FIELD INQUESTS -- 5/12 to 7/12

J. McGuire

1. Name of cormunity

2. Name of woman interviewed : MNature of marital rel'n
Age (cedula?) »
Time lived in town
Reproductive history (live b]rthJ abortos; preschool children dead
and of what causes)

3. Fam11y data -
Members, ages (cedulas?), relationship to her
Morbidity during last two weeks

4. Dietary/Consumption data

4 Sugar
A. 24 hour recall Name 0il
Otoe spices
1) receipes Chicheme fruits
Masamorra drinks
B. Weekly food pattern -- last week salsas spreads’

C. WUeekly food purchases

1) last week amounts
2) where purchased

D. Food frequencies -- protein {oods

res puerco pollo/gallina frijol queso/
leche pescado huevos.

E. Seasonality
1) Best season: months, diet

2) Worst season: months, diet
3) Children's morbidity seasonality: what diseases in what months

F. BF and weaning practices

1) First non-maternal-milk food/drink
2). When introduced

3) Age of weaning

4) Veaning foods

5. Household, income/expenditures
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M. JcGuire 48
a/12/79 - -

A. Agricultural production

1) Crop -- acreage -- yield -- sold ~- consumed
2) Land tenancy
3) Trends over time -- planting and yields

B. Outside income

1) Him -- type of work, months, weekly income
2) Her -~ type of work, months, weekly income
3) Kids

4) bBest and worst months for income?

C. Food budget

1) Best scasun {months)
2) MWorst season (months)

D. Expenses -- per week (last week)

Food

Medicine and medical care
School and education
Transportation

Ciothing

Services

Perscnal hygicne
Installments

CONOU PN —
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E. Socioeconomic data

1) Subjective description of household
2) Literacy him her
3) Pumped water (potable)

a) distance to nearest water source
b) seasonality 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.

D.. Hoew much did they get at last harvest? (when)
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1) How much free? How much bought?
2) How did they use fish?
3; How did they prepare it?
How did they store it?
Sg How Tong did it last?
Who ate it? How much? Prepared how?

E. How much work on fishpond by (kinds, days)

Him?
Her?

1
2
3) Kids?

Ve e Nt

F. How does coop decide how much to sell and how much to keep?
G. Who decides on stocking.
H. Did they earn any 1ncome from fishpond? How much?

IF NOT SOCIOS

A. HWhy not?
B. Wlhat are costs of belonging? Benefits? Benefits of not belonging?
C. Did they buy fish at last harvest?

How much? At What price?

How was fish prepared? Stored?

How long did it last?

Who ate it? How much? Prepared how?
5) Did they give fish to criaturas?

5200 -
e S o N

IF FISH POND NOT AVATLABLE

A. Vould they like fish pond?

1) Advantages?
2) Disadvantages?

B. Do they eat fish now?

1) How many times a year? When?

2) Wnere 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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4/12/79 .
COMMUNITY DATA REEDEZD _ FIELD INQUESTS 5/12 ~ 7/12

1. Community data

A. Distance to nearest paved road?
B. Distance to nearest health center?
C. Total population

1) Population in fish cooperative

Population of nearby towns (sphere of influence)
Nearest market -- distance/time

Community organizations

Prices in local stores of basic commodities

MOMMoOo

2. Fishpond data

Size (m?)

Age

Stocking pattern

Auxiliary production (pigs? garden?) Yields, income, expenditures.
Harvests of fish, dates, sizes, income and expenditures

mooO®@>

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} PAmount returned to socios?




APPENDIX II - CONSUMPTION UH'TS FOR ENERGY
AND PROTEIN*

ENERGY PROTEIN
1 unit = 2,000 kcal 1 unit = 60 gm protein
Consumption Consumption
Units Units
7-12 mo.** 0.5%* : ‘ 0.4%*
1-3 yr. ** 0.6%* 0.4%*
4-6 yrs. 0.8 0.5
7-9 yrs 1.0 0.7
10-12 yr. 2 0.8
13-15 yr. 1.5 1.2
16-19 yr. 1.6 1.3
10-12 yr 1.1 0.8
13-15 yr 1.2 1.2
16-19 yr 1.0 1.2
Man 1.4 1.1
Woman 1 ' 1
Preg.
Trim. 2-3 1.1 1.2
Lactating 1.4 1.4

n.b. Each meal wissed should reduce the person's consumption unit 337 of original
value

*  From INCAP/ICNND. National Evaluation of the ‘Population of Central America and
Panama. 1965 - 1967. Regional Summary. OHEW 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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APPENDIX TII

Option C - Anthropometry

In Option C all preschool children in each community are weighed and
measured in summer 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 (which would entail at
least a day of field work). Dué to self-selection bias (probably excluding
the most malnourished children), it might be necessary to carry the scales
to’ the homes of people who do not voluntarily bring in their ciildren to be
weighed. This search-and-weigh procedure could take several days.

While wéights have a more tangible nutritional meaning to policy makers,
this option is not likely to find significant results because |

a) Growth performance is influenced by many factors other than proteinv
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 should be adequately large
for statistical tests. If, on the other hand, only children from
5—36 months are measured (since these are the ages when growth is
most rapid and weight is a good indicator of growth ve}ocity){
then the expected numbers of malnourished children is 1;;§.;%th

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 mrarked only in the first few months after
refeeding. This puses a problem for scheduling and isisuperimposed
upon expected seasonal fluctuations.

Height (length) determinations could also be made and might in the long
run be a more sensitive indicator of growth performance than weight in and of
itself. Height mrasures have the advantage that most malnourished children
fa]i in low percentiles of healthy children. Frequency of children below
selected percentiles (e.g.490th 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
cdﬁpared before and after introduction of the fishpond (measures being
taken during the same season of the year).

Weight-for-height (comparison 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 "Waterlow table" - 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 we]]-seing of the children.

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, AID/ARD

Bob Jordan, AID/ARD
Anthony Cauterucci, AID/HRD
Hert Caudill, AID/HRD

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, Veraguas
Visits to fishpond sites, Veraguas

Extension acents, DINAAC, Veraguas
Visits to fishpond sites, Veraguas

Joe Kwiatkowski, AID/ARD
Pedro Martiz, AID/HRD

Dr. Cutberto Parillon, Director of Nutrition Directorate,
Ministry of Health, Panama

Leda. Cristina Martinez, Complementary Foods Program,
Ministry of Health, Santiago

Lcda. Viodeldia Gomez, Complementary Foods Program,
Ministry of Health, Regional Nutritionist, Santiago
Extension Agents, DINAAC, Veraguas

Villager interviews -- Rincon de las Palmas

Extension Agents, DINAAC, Veraguas
Villager Interviews -- Buenos Aires

Extension agents, DINAAC, Veraguas
Villager interviews -- Peru
Dr. Richard Pretto, DINAAC, Santiago

Informal presentation of findings to Bob Jordan,
Dwight Walker, Pedro Martiz, Elias Padilla and Herb. Candill

-----
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APPENDIX V.

70-30 November, 1979

an (de la Mesa)

Redondo (de la Kesa)

(“iezon de) las Palmas

{oreo Pajal

L.a Trinidad

Loz Mendes (de la Mesa)
Los hijos (higos?)

de San Jose

San Jose

Trinidad -- Rio de Jesus
Rincon Sucio

Atalaya

Small pond (we went into the old

. weman's house here)

Large machina dug pond-with pigs --
ang ducks

Med.-sized (where the man.brought
out his Tist of figures and we went
to the Iglesia)

Med.-sized pond with silver carp
(near las Palmas)

1 small and 1 larce pond (where
wa saw the Guaymi on road)

Small pond (we had to scramble up
a little hill here and didn't meet.
any of the people)

Med.-sized pond {where the machine
had been left, unused, near the’
RENARE project)

Very large pond; ciclo basico and
asentamiento ’

Large pond with pigs; ciclo basico
Med.-sized pond with a few ducks
(man with radio and gold teeth
spoke with us)

Inst. Jesus Nazareno.




ALTERNATTVE DinS TGONS AND

COMMENTS ON EVALUATING THE NUTRITIONAL CONTRIBUTION QI FISEPONDS

with Reference to the USAID/Panara
Managed Vishpond Project

A REPORT TO THE USDA NUTRITION ECONOMICS CROUP
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Under RSSA 3-77 (Ecomomic Analysis of Agricultural ?olicies) with
the Office of Nutrition, Development Support Bureau, AID

|
g

January 1980



This note on research orientation and methodology is an outgrowth of,
and a response to, Judith McGuire's consultancy réport to the Nutrition Economics
Group, USDA/OICD, under contract No. 53-319R-06-45, In the following, familiarity

with the project is assumed, and a premium is placed on brevity. (But the paper
grew inescapably when budget considerations had to be added.)

I. ASSUMPTIONS

_ The task is to evaluate the nutritional effects of constructing managed fish-
ponds in 30 smell Panamanian villages, averaging perhaps 30 households each.
These assunptions are made:

- 1. The ponds are not viable unless they are economically self-sustaining
after start-up costs; an inaependent finencial appraisal will be made.

2. The ponds are co-op run, probably not achieving 100% participaticn; .
information from co-op managers can be gotten independently of a household-
level survey. - .- .

3. The nutritional concern is protein intake, indicated by poor protein quali
and quantity in the diet. (The extension to energy is straight-forward.) -

4. The nutritional outcome variable is the change in household protein con-
sumption per consumer equivalent, to be established by surveys. : ,
Thé individual is not the focus, but households are asked whether fish is

~given to childrea. ' .
1I. RESEARCH OBJECTIVES

1. Do fishponds boost total household protein consumption?

2. What household characteristics affect the outcome?

3. What commmity characteristics affect the outcome?

Objective 2 aimes at discovering:

2A. ¥hich households benefit and why?
2B. Are houscholds having the poorest diets reached?
2C. Are fish substituting for other foods?




The subst anvial expansion of thc questionnaire requirced for determining
indirect effects may or may not be warrs ted!

2D. Are fish altering diets through price effects on other foods?

2E. Are fish altering diets th: ‘ouch income effects from changes in
labor allocations or private commercial disposal inside or out-
side the village?

Objective 3 aimes at discovering (partial list):

3A. Should the project be extended to other commmnities? What ‘type?

3B. Is total pond output relative to village size adequate to effect
a meaningful household-level dietary change?

3C. Is the output distributed to co-op members adequate to effect a
change? (prorLanL if some fish are sold by the co-op to meet

expenses.)
3D. What are the terms of dlstrlbutlon? Free? Concessional price?
According to labor input? According to household size?

3E. Is there co-op-distribution to non-members in tho 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 and 3. The houschcld-

level investigatiocn is certainly distinct from a co-op and commmity inquiry © -
concerned with fishpond operation and output, and commmity-wide characteristics.
But note that objective 3 is really compound. Subquestions 3B-3G hold some inter-
est even if one commmity is studied and no household survey is conducted. Alter-
natively, answers to these questions at the co-op level may be demanded to explain

a ‘no consumptién effect" result from a household survey. ' :

The important issue of extension of the project, contained in 3A, is another

matter. The question necessitates the houschold survey to arrive at one observation -
of the commun1ty-w1de consunption effect. One observation cannot stand alone in ;,
this expanded context if commmity-wide conditions are suspected to vary 1mportanulyg
so a sample of commmity effects and characteristics must be analyzed together. |
Variations in-some of the following conditions might Tequire this;approach:

1. Pond size relative to the commmity size. :
2. Type of fishpond feed (commercial,village Crops, anlmal wastes)
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. Access to nets, markets, other dis nac“ channels.

4, Co-op partic:pat:orx x“,.nanernnt structure, fish-distribution pro-
cedures, or harvest ﬁ*cqwr‘q (Do rore fish go to larger houscholds?)

5. Productive potential of the ponds due tc sunlight, altitude, climate,
harvest schedule, sizg, etc.

6. Proximity to extension services.

7. Preferences and baseline diet: Will move fish be eaten if rice is dominant?

If these factors are deemed important and variant across villages, then

pertinent commmity data rust be collected.

The overlap of Objectives 2 and 3 allows some > valuable cross-che cking of
co-op and household figures for:

1. The extent of merbership.
2. Labor inputs.
3
4

. Quantities and frequency of fish distribution to the household.
Conditions of distribution to members and nonmembers.

Two important transactions vhich probably cannot be checked by comparing co-op

answers with household answers arc gift transfers and resale.

. IITI., THE CRUX

vhether the evaluation is successful may turn on the study's ability to

penetrate the temporal and household distribution of fish.

1. Temporal Distribution Timing enters three ways: through seasonality,

the production cycle, and storability. The eypected best and worst seasons can '
be treated separately These are seasons with high or low protein mtake from

non-£ish sources. However, there may be seascnality in the pond productlon 1evels.

Do experts say output is constant? What about seasonality in level of fish feed.

if it is derived from crop or animal sources? It cannot be assumed that the

yearly average protein intake equals the best season/worst season aver?xge,'yet
stratifying by season is probably sufficient to be highly :Lnfomatlve. 7
Within seasons, the timing of the survey with respect to the ‘1ast'flsh harve

is crltlcal McGu1re reports that fish ''lasts no more than 10 days after 1t is

* In other words, are there varntlons in t'ne c ementarr o
diet with flsh'? omp.; 1ty of




harvested (and dried) and most pcople used up their allotments in 2-4 days. "

It is argued that weekly harvesis arc necessary to significantly alter the diet.

Even if they are achieved, therc is rcason to suspect within-week fish consumption .

cycles. It is not unlikely that some villages will harvest two or three times a

month at best. Fish may displace certain foods to other days and thereby raise

protein consurption even when fish is not eaten, but the strong expectation remains

of several protein consumption peaks and trailing-off pbriods per month,

The utter uniqueness of studying a phenomenon potentially having such merked

periodicity, (high amplitude, short cycle) nust be recognized and built into the

research design, in my opinion.  Two examples follow; others are plausible:

Example 1:

Example 2:

One village is under study, before and aftzr the fishpond.

The harvest cycles are 10 days, but most households are
interviewed in the "after" survey 5 days since the last harvest.
The effect is underestimated,

Several villages are compared. Villages further away tend to bz ,
visited systematically later in the week, as a result of convenience.
This corresponds to being surveyed later after harvest. A par- :
ticular commmity variable (distance, altitude, certain crops?) .
shared by the remote villages is statistically related to 2 ficti-
tiously low protein effect. The recommendation is handed down
not to expand the project to villages with that characteristic

in the future. :

To really handle this problem, it may be necessary to randomize dayé of ob-

servation somewhere along the line, and (not or) include questions pinning down

when the last harvest was. Surveying three days in a row does not suffice since

a crucial issue at stake is whether there are biases influencing the beginning of

the observation period. Validly sampling the cycles presénts its own uniQue ad-

ministrative burden.

2. Heusehold Distribution It should be relatively easy to obtain total]

production. The household distribution is more difficult. Where ﬁdéé}ifjélii

actually go besides into the kettle? Invisible transférs,,gifts,isalgroifréféél




by households, sale by the co-op, spoilage, unequal distribution, may all
bear investigation. If distribution, by design or default, is at a concessional
price to co-op meibers, some households may purchase more than they intend to con-

. . . T -
sune, lowering the village consumption effect if it 1sﬁ§old elscwhere.

IV. A PARAMETER

About 440 pounds whole fish per week in a commmity of 100 consumers supplies
4.4 gm protein per person per day. This is about 105 of the pilot study's observed
protein  intake, including two villages (out of three) already having ponds.
This compares with an average_weekly yield of 50-70 pounds at a model site in
the village of Buenos Aires,:Panama. A 10% gain may not be an unreasongbly high

target.

V. EVALUATION DESIGN

The stated research objectives require household and curmumnity data. Even

LI TR e (et !

withoﬁtitﬁé'issue of extenﬁiné“the project (3A),.cormunity information on the
functioning and output of the pond is needed to fully interpret the household
effect should no consumption gain be observed.' Judging thé'project's_ nutritional
success in terms of commmity characteristics entails

data, as sketched above.

furth
ap e.xpg};ded set of village

Testing the statistical significance of a protein conéqu:tion_ gain should
involve a careful examination of what is the unobszrved dimension reqixiring geﬁu
eratization. Another approach to the same issue is to ask 'What is being ran-
domized and sampled?" McQuire advocates surveying all households in the commumity.

1f they are all included, there is no need to infer or generalize the result to

other commmity members, There are no uncbserved households, and there-is no need

to randomize a 100% sample. The "significance level", in this context, g‘auges’rth,e'



1ikelihood of the outcome if all observations were included. In this sense it is
superfulous.

Likewise, if the universc of interest is all communitics in the project, and
they are all surveyed, as recommended in McGuire's report, then the qﬁestion of
sampling and significance agaiqﬁdoes not arise viv-a-vis unobserved project villages.
Tﬁe "universe of interest", however, might be all villages which might become projeét
sites or fishpondisites in the future. Then the questioA is whether the villages
chosen in this project are représcntative of others that may be of interest.’

The other unchserved dimension is cor Sumption by householdsvon days not sur-
veyed. Have they bcen adequately saﬁpled? The above comments on the periodicity
of fish consumption expose the neea to avoid biases in the days of observafion.

Three possibilities are::
1. Some randomization of the déys of observation;

2. Weighting the consumption effect of differert cays according to the

time since the last harvest and the number of days at that level represented;
This may require prior knowledge of the timing of harvest, and some drop-
off~in-consumption estimate. If we knew harvest was on Moaday, and - consumption

(of fish) would tend to be high and constant on Monday and Tuesday, low and constant

- on Thursday through Sunday, weights of 2 and 4 for observations on Tuesday

and Friday might yield a good weekly figure. (Wednesday is assumed to be
in between.) - S

3. Spreading the households surveyed through the harvest cycle. This may give
a good commmity figure (under certain assumptions), but it could present
problems for analyzing household characteristics. 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 accountable 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 prima facie-case-can be made that it demands

sone careful consideration.

Probably all commmities should be observed if 1.) one goal of "the ‘evaluation




is to cecide whether the project should be extenled to other villages; 2.) im-

portant commmnity-level variables are believed to very significantly; and 3.)

’

[

the cormmunities in this project are representative of others, within or outside of
Panara, that might become fishpond sites. Even with all villages in the study, N
equals 30 commmities. This means that at best, maybe one to three characteristics
will emerge as important predictors of what type of village a pond is likely to
affect nutritionally, assuming sonc successes and some failures. Discriminant
analysis would be possible. If this technique ié used, villages would be grouped
into "large protein gain' and "'smcll protein gain' categories, and a dummy variable
woulcd be :

indicating this classification , the dependent variable. The difference in protein
consumption, before and after the pond, at the community level, is used to place .
villoces in categories. The technique is more appropriate if the outcomes are
bﬁnched (clear successes and clear failures), but the level of gain that qualifies'
a village for inclusion into the "large cffect" or 'success™ categdory can be set
arbitrarily or in conjunction with nutritional considerations. An 80-100% hbusehold
sarple within villages is recommended.®

If no extrapolation is required (objective 3A is dropped) and only the present

(all villages) ’

project is being evalvated, then a 100% commmity sample,is probably nct necessary.
Fifteen or twenty villages,chosen at random,should give a good idea of the impact -
of the project on protein consumption. Sampling no more than half of the households
in each, a t-statistic based on a household N of 225 weuld suffice. for the total
picture. 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 example, (there are assumed to
be no more than 30 households per village on average) even a 100% sample would
allow only one or two explanatory variables to be included if a single village were

Se-
‘ -

studied. Regressions might be performed on households merged into two or three

2

# This approach does not depend on househoid pairing.




dificrent classes, varying on somc important cormamity-wide characteristics, or
some comcumity variables (pond area in squarc moters por co-op  membder?) might
enter a regression of all houscholds combined. In either case, the dependent variable

would be the household difference in protein consurption per corsumer equivelent.

In conclusion, studying either household characteristics influencing the protein
effect, or the total success of the project, ray not demand a 1005 sample of the
villages, nor a 100% sample of households within. Projecting thz impact of future

may '
fishpondsArcquire a 100% village sample, a nearly complete sanple of houscholds
. the assumption | ‘ ) o
within each, end that the villages the project enters are representative. The ability
of the evaluation study to validly represent the shori-term cycles in fish consumptics
that are expected, and to penetrate the distribution of output, will largely deter-
mine its utility.

It may be advisable to have a long-term follow-up survey of a few villages
providing morc than the 18-month perspective afforded by McGuire's suggested desicin.
Since the construction of ponds is phased in over three years, th2 survey teams
will still be operating in some villages long after the first ponds are in operatisi.

This facilitates a later follew-up of the commmities vhere ponds were first

introduced.

A




VI. ALTERNATIVE PROPOSALS

HOUSEHOLD ANALYSIS

Although randomizing the days of observation is the most appealing solution
to the periodicity of intake problem from the c?nceptualization aﬁd analysis stand-
p;int, the logistical and administrative difficulties may seem insumoﬁtable.
A key parameter is the harvest cycle lenéth froem which days would be sampled--
the longer, the more burdensom. Barring this approach, combining possibilities
two and three nuy be a 'second best' solution. Three successive days of ob-
servation weuld be made to overcome cay-to-day variations in intake, as under
McGuire's _Option A. The three-day periods would be spread across the harvest
cycle by design, so that some hquseholds would be observed during, just zfter,
and long after harvest, and at the midpoint between harvests. Hopefully thas
will yield a fairly accurate villege average intake over the cycle. The problen
of spurious household characteristics being held accountable for differencgi;:hé;use—
hold level intake; which are actually due to the time factor,remains. How-
ever, the questionnaire can obtain information on the time since harvest, the
storability of fish, and changes in intake through time. The two most apparent
methods of using this information to cbrrect_for biases would be either to in-
clude the nimber of days between harvest and the survey as an explanatory vari-
able in a regression analysis, or to estimate a "drop-off in cénsmxption" fime-
tion and use this to impute average levels of intake over the cycle. The cycle
lengths would be expected to vary between 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

will be a troublesome tendency to gather information from the households which
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only reflects the periodicity issuce without being ecppropriate to use directly
in the consuiption-effect analysis. The questionnuive must be designed with the
specific type of analysis in mind to minimize the arount of less-usable sccondary-
type data.
will

It is possible that high protein foods , be displaced by fish in the sense of
being consumed later after harvest once ~ the f£ish has' been used.up. This will of
: cburse nitigate the periodicity of protein intake. However, a working liypothesis
is that fish intake at least, and maybe protein intake, may have a quadratic drop-
oiff fumctional form. So it ma} be worth pointing out that the time since harvest
(muber of days) and probably its square, would both be appropriate in a regressica.

It has been suggested that for cvaluating the nutritional impact of the pro-
ject, someth1§§§;55 than a 100% sample of houscholds in villeges may suffics.
In some cases, it may be cheapsr to survey all households than to trace household
I1.D.s to find a particular sample. Fox what village size is the trade-coff couaj?
McGuire's report assumes a censts of households has been made prior to the survey.
I would _suggest, as an approximate approach, including all households in villages
under 40 in size, and half of the houscholds 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. The villages would not
‘be equally represented in McGuires''100% of ail villages" rccommendatiun.anywéy.
If some villages are large and households are unweighted, the proposed modification
would reduce over-representation as well as cost (presumably).

I am dubious of the merit of collecting income and'expenditure data for
the purposes at hand. Curtailing the scope of the questionnaire in this respect
would also lower cost. Neither this suggestion, nor the recommendation to
survey half of the households in large villages are costed out in the- budget

estimate that, follows (after village analysis). A guess as to the cost of




- 11 -

spreading observations throughoﬁt-thc harvest cycle is made. The main cost
increases would accrue from mere time and worc travel.

In the pages that follow, Options C and D are added to McGuire's A and B
for survey design. C and D both include the suggestions.made above, and it
should be kept in mind that some of these modifications will 1ower'costs, although
this has not been included in the budget estimates. The main difference between
Cand D ié in reference to the number of villages visited. D is geared to
including objective 3A (inferences about future projects) in the design, and
therefore requires 2 larger village sample than needed to just evaluste the onsz
project. The village differcnceé between C and D are elaborated on below. The
rain reason for not recommending changes in the houschold sample size, con@aring
C to D, is the inefficiency of hunting down and sampling large portions of small
viilages when a 100% sample may Se easier.*

‘Both C and D envisage a long-term follow-up of villages that first had
ponds constructed, probably in 1984, This is considered extremely imﬁortant
to realistically evaluate the project's impact. The impact in the first year
‘after construction may not look like thé 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 times larger
than in Panama), for example, then it might make sense to sampie 30 households
from each for the purposes of C, and a larger number for D, or if household
analysis within a village (instead of villages combined) were of interest.
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VILLAGE ANALYSIS

The following is one possible apprezch to studying village characteristics
as they influence the success of fishponis.

Two questionnaires would be drawn up, called the '"'Village' and the ''Co-op"

survey forms. The first would record the more stable features of the village
such as location with respect to roads and markets, access to advice from
fishpond extension agents, the number of houscholds, the proximity to non-
agricultural employment possibilitics; c.g; in scmi-urban or urban areas,
fixed factors that may affect fish pond productivity such as altitude or tem-
perature, the fish pona Size, and the like. A physical measurement of the fish-
pond may be necessary. (Ciramference and dzpth?) '

The “Co-op  Jform would be administcred to the fishpond managers askino
about co-op participaticn from the village (iow many housecholds?), the flsh
feed inputs to the pond, harvest frequency, yield, distributicn schemes, 1abor
inputs, nets, etc.

- ‘Under -Option C, Confined to a project evaluation, the Village Yorm would

be used 30 times: all 10 of the first series of villages would be surveyed
at the time of the Winter Post Test (Hoﬁsehéld) Survey; 5 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 villages would have a
repeat visit in January and February of 1984 for a long term follow-up.

The reasoning for this suggestion is:

a.) Without extending the total length of the evaluation, only the
first villages in which ponds are constructed are candidates for a long-term

. >

follow-up. Since there are so few of these; all 10 should be included.

This means using the form in § first-series villages from which no household

in{crmation is sought .under Option C, at the begimning, and late into the project
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b.) The village characterictic. of interest are nnt likely to changc
scasonally, so this form does not need to be éonpletcd i both seasons; how-
ever, they may change by the time of the iong-term follow-up, so it is repecated

then. Access to markets is one such characteristic that may change.

c.) The Village Form cannot be given during the pre-test survey since
the pond size, and perhaps depth, if this is not standard, are being treatgd v
village characteristics. .

The Co-op Foim would be given whenever the Village form is given. In
addition, it would be given in the second season during the Summer Post
Test Household Survey. Hqwever, it would only be given once during Ehe long-
term follow-up, since the household long-term follow-up surveys are only giveﬁ
once. It is assumed that in gencral, output, participation, and distribution
information from the co-op will be of interest in both seasons.

““Under Option D Option D requires all viilages to be inciuded so that

the sample is large enough at the village level to extrapolate from to other
possible fish projects. The protocols for the Village and Co-op Forms would

be the same, but would be applied to all second and third series commmities.

N

A reproduction of McGuire's Timetable, found on the next page, conveys

- the overview in 51mp1er terms than the narrative approadh above. "V" has béen
written in for the Village Forms, and "C'" for the Co-op survey. The long-term
surveys have been added under 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 villages enter the analysis. N
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VII. BUDGET
A. Notes on McCuire's Budget

A partial bucget is given on p. 34 of McCuire's report. The interview

71

and coding cost for her Cption A is given as $43,500 and for Option B, $20,800.

The author states these figures are exclusive of expenses for cars, gasoline,
and fixed costé, vhich she does not attempt to estimate. Fixed costs include
training for inferviewers, 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 labo'r- at $7.50/day, including drivers, per diem's at $§7.50/
day, and equiprent at §50.00/set. Coders do not receive per diems. Her cal-
culations assume 25 households per village, and the census costs are external,

It should be noted that no costs are included for questionnaire preparation or

testing. There will be a significant amount of manual or computer matching of .

household qusstionnaires which will add to the cost of amalysis.

B. Alternative Budgets

Using the same set of assumptions, wage ra'tes'9 and 1:i;mit_ations, a
very rough idea of the interview costs of other alternatives, Options C and D,
can be worked out. In both C and D, it is planned to interview households for
three consecutive days per seasdn, as in Mé&zire's Option A. 'This is probsbly
necessary to overcome day-té—day variation in intake. Both C and D envision
Village and Co-op surveys, and a long-term follow-up in ten villages including
a one season re.p.’eat household survey. Option C considers only five out of
ten of the second and third series villages. This reduces the total mumber of
surveyed village:s by a third. Option D, recommended for analysys extrépolating

beyond simple project evaluation to find village charécteristics conducive to
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success at other fishpond sites, would survey 211 the villages. The suggestion

1o drop detailed income and expenditurc pcrtiéns of the household survey is
partizlly off-set by requiring mcre inforration about the use and disposal of

fish and the timing of the last harvest. Soms budget savings may result, but

the recommendaticn follows fram the belief that given the intake data and the
purposes of the evaluation, it is urmeces'sary. There will be a savings in terms
of coding and analysis from its omission, again partially off-set by the additional
village and co-op data that I am recommencing:be collected. Is it really the
intent of the évaluation to perform thorough economic aralysis of expenditure
patterns and income?

The follow-up of the first series of villages in 1984 may cost about
$3,500 for the interviews. This is similar to the 1980 expense of the first
visit to this group of ten commumities. Spreading the interviews through a
harvest cycle is going to nmean more time and transportation. As a guess, this
may escalate costs 30-50%. ‘Let's pick 40%. Two partial budgets for inter-
“views would be:

Partial Costs of Interviewing and Coding
Option C

-$43,500 Mcguire's Opticn A,figuré |
-'145503_ Dropping 10 Villages (One third)
+ 11:600 (40% adde? . for spreading interviews
throughouc fich harvest cycle)
+ 3,500 Long-term-follow up of first 10 villages, Household Fo:

41,300 Village and Co-op Surveys (See Below)

TOTAL ~ § 45,400




13

- 17 -

Option D
$ 43,500 McCuire's Uption A Figure
+ 17, 400 Spreading the Interviews adds 40% (assume)
+ 3,500 Long-Term Follow-Up
+ 1,

'800 Co- -Op and Village Surveys (sce Below)

TOTAL $ 66,200

Assumptions underlying Co-op and Village Survéy Costs (Iﬁterviews Oniy):
Option C: 20 villages + 10 repcats = 30 Village Forms filled out
' 50 Co-op Forms (More since seasons)
40 Interviewer days
40 Driver days
10 Coder days
80 Per Diems
Assumz one village and one coﬁop questionnzire per day.
When doing seasonal co-op forms, assume two per day.
tion D: 30 villages + 10 repecats = 40 Village Forms
70 Co-op Forms
55 Interviewer days -
55 Driver days '
15 Coder days
110 Per Diems
It is expected that compared with the household level survey, a substant1a1
amount of village characteristic and co-op data can be collec;ed at low cost.
Whether co-op records of pond output are kept may be critically important.
Nistance wheelc or some other equipment may be needed to figure out pond area
(the area can be found from the circumference if round). There are no additional
equipment costs in the budget.

These interview budget guidelines have made some heavy assurptions and are

totally dependest on McGuires figures and additional assurmptions. Are they
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infcrmative or belicvable?

The consultant believes §7,50/day (SO-SO% above agricultural werk) is
reasonable for interviewers. Vhatever does apply,ighould probably bz above
the rate for drivers (McGuire has assumed the same wage). Only a pre-test
will te’l if six household interviews per pcrson.per day is reasonable. One
village and one co-op form per day is a less strenuous pace. The 40% added
on for spreading the timing of the household surveyis pure speculation. There

is no contingency allowance in the budget, nor additional time ™~ repeat

visits to locate missing respondents.

NOTE: Before launching into an evaluation of the protein impact of the
project, in my opinion, there shculd be a clear demorstration that
protein is a distinct, widespread (in target villzges) and important
nutritional constraint. The apparent heavy reliance on tubers is
suggestive. -

- END --
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I. Introduction

This report is submitted pursuart to the provisions of AID Contract
525-412T which states:

A. Objective: to assist the Goverrment of Panama in organizing,
coordinating and implementing effective aquaculture programs.

B. Description: the contractor siiall work with and assist the
Director and Staff of the Directorate for Aquaculture (DINAAC) of the:
Ministry of Agricultural Development.

1. Review the present authorities and responsibilities of DINSAC
as established by current Government oF Parzma aquaculture policies and
programs.

2. Develop a p]dn in which the organizational siructure and
administrative responsibilities within DINAAC are delineated in 2 manner
which will enable it to effectively plan end implement aquaculture activities,
including, construction and management o7 hatchery ponds, laboratory research,
demonstration ponds, training and extersion, which are included in a granf
.proposal to be submitted for consideraticn of USAID.

3. Assess the current effectiyeness of conducting extension
activities through MIDA's regional offiées, and if necessary recommend
ways in which extensions might be made more effective.

4. Recommend staffing requirements and staff training necessary
to permit MIDA to planad implement a natural agricultural program.

5. Evaluate current procedures for the procurement of goods and
services and recommend changes if necessa}y. _

6. Analyze alternate administrative mechanisms for operating a

revolving credit fund for integrated swine-fish production and recommend the
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most feasible alternative. '
7. Develop a preliminary scope of work for an admin{strative
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 will be tested during the

project.
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Summary of Findings and Recommendations:

L}

1. The National Directorate of Aquaculture has a most adequate
current legislative base to enable it to plan and develop - f]éxib]e
programs in aquaculture consistent with the funds made available to it.

2. The establishment of separate Departments of Aquaculture
in the Reg1ona1 Directorates of the Ministry of Agriculture to serve as
implementing agents for programs of DINAAC is considered conceptuai1y 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 opher programs.

-3. The current organization structure of DINAAC is considered
appropriate for the immediate futurg.* Suggested functional statements for
the national organization and regional muaculture departments have been
prepared as guides for use by DINAAC and are inciuded in Appendix 2.

&, There is need for a formal internal communication system.

“The development of that system and the coordination of its operation should

be assigned to the Department of Adminis;ration.

5. A chief, Department of Transfer of Techn91ogy should be
reaquited as soon as feasible to make this Department more effective and
eliminate 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 deve1opmgnt and publication of technical
guides and standards for‘pr@gram 1mpiemenﬁation and materials for training
purposes. Technical assistance should be provided to assist in this effortf;

and to train the personnel involved.

* See Appendix 1
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7. It 1s advisable to increase the functions of the Programming
and Evaluation Department to include the coordination cf 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 Programming and

Evaluation Department. Preferably the person should have an English Language

capabiiity since he w'11 be required to work with representatives of
international agencies.

9. A review sh3u1d be made of the administration of the current
statistical reporting system and detailed instructions for its operétion
should be prepared. This responsibility 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 individual muaculture agent, due to the nature
of the individual projects and clientele being serviced, is that of an
implementing agent and not simply advisory, thus requiring more "doing"
or "seeing that {ts done" +than might normally be considered as advisables
{f individual projects are to be successful.

12. There 1s need to provide time for an orderly development of
relationships between the National Directorate and its Regiond counterparts.
Accordingly 1t is suggested that no more than four provinces réadiiy accessibie |

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 1implementation unless remedied.

14. There is a shortage of vehicles for transport of personnel as
well as supp]ies; This is considered critical in view of the extensive field
operations involved in project implementation.

15. Although the Ministry has a procurement capability 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 the Directorate of Indigenist Affairs
be secured to administer the funds made availabte by the USAID grant.

16. It is suggested that the internal communication system to be
established consist of the following: a) staff bulletins, b) program guides and
instructions and ¢) administrative instructions.

17. Currvent space utilized by DINAAC in Santiago 1s minimal and
not conducive to efficient operation. More adequate facilities would be
helpful.

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
pona construction projects. Rather it is believed DINAAC should attempt
to negotiate lower rates from ENDEMA 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 providing typist and other office
services could maintain the records on fish seeding, feeding, harvesting
and related statistical data.

20. The employment of a para-professional level personnel residing
in relatively inaccessible outlying areas to provide services for projects
in 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 operaters or managers to better define the subject
matter content and to tailor training programs and materials to a level
consistent with their ability to absorb the instiruction.

22. Periodic meetings of 1 to 2 day duration, based orn a pre-
planned agenda should be held at least once every 2 months with the
participation of all regional parsonnel and key central staff personnel.
Such meetings would be her‘td cevelop closer working relationship with the
regional personnel and provide on the job training. |

23. DINAAC should review the current practice of distributing
fingerlings, plastic bags; feed etc. on credit for individual projects and
issue instructions as tc the nature of the collection activity which
should be undertaken by the Regional Office. Care needs to be exercised
to assure such collection activities do not adversely affect the other
more important and critical function of these offices.

24, 1t is preferable that any small loan program instituted

‘fdr 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, review and audit of the centrll DINAAC staff.
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IT1. Legislative Base

The Natfonal Directorate of Aquaculture 1s a small relatively new
organization which has been functioning 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 DecreeA#lﬁ are as follows:

DECREE #16 - May 11, 1979:

By which the National Directorate of Aquaculture of the Ministry of
Agricultural Development is created.

The.Vice~Pre51dent of the Republic in charge of the Executive
Branch

Decrees:

Art. 1: There 1s established the National Directorate of Aquaculture
of the Ministry of Agricultural Development which will have the following
}uﬁctions:>

1. Formulate and execute the projects and experiments in
aquacul ture with native and exotic 7ish in order to guarantee the highest
quality of 1i1fe of the same in sweet, salt and marine waters.

2. Make economic feasibility studies and selection of areas ,
for activities in aquaculture.

3. Establish and manage fish factories and ponds
to supply the demand for fingerlings of aquatic organisms for its

intensive raising and repopulation 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 Aquacu]ture is involved.

7. Prepare information material relating to aqﬁaculture
in coordination with the National Information Directorate of the Ministry.

8. Prepare ad put in practice plans for the training of
personnel 1n aquaculture with the end of maintaining the highest grade of
qualification in the units which render these services to the program of the
Ministy.

9. .Set forth the management of the aquatic species which are
found in continental waters of the country (canyons, small rivers, rivers,
;Tékes, small lakes, dams and mini dams) jointly with the National Directorate
of Renewable Resources.

Article 2: this decree will be effective upon its promulgation.

Communicate and Publish It.

Given in the City of Panama on the 1ith day of the month
of May of 1979."

As can be noted from the above this Decree graﬁts the Directorate
a broad general charter i1n the field of aquaculture which is most adequate

for the administration of the aquaculture programs of the Directorate.
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IV. The Orgunizational Environment

A. The ﬁinistﬁy of Agriculture Development
To properly comprehend the role and authority of the National
Directorate of Aquaculture within the Ministry of Agricultural Deve1o§ment
an understanding of the organizational environment in the latter is

essential.

* The programs of the Ministry, as currently organized, are
basically implemented at Regiona1 level. The Ministry being divided
into 10 regions covering all geographic areas of the country. Thusvthe
Regicnal Director and Regional Office become key factors in the execution
and administration of national 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
'Regiona1 level which in turn set forth the level of implementation which
.cén be attained.

It 1s at this level that the competition between programs for
available program implementation resources is initiated.

As indicated previously, at national level, the Ministry is sub-
divided into approximately 10 technical directorates in such matters as
agro-industry, agriculture production, milk development, agrarian reform,
cooperatives, and indigenist affairs. .Each of these national directorates
veport to the Minister and Vice Minister.

The National Directorate of Aquaculture is one of these Directorates.
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It is the role of these Directorates to establish national
policy covering the activities under thelr jurisdiction to plan and
recommend 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 regional personnel to
enable them to carry out their mandate, to perform functions unique to
the national level such as researchs to supervise or monitor the activities
of the regional offices, to evaluate the effectiveness of the proérams
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 Minister. Thus such services as procurement and
supply, finance and accounting, personnel, printing, maintenance and
repair are centralized.

It is within this environment that the National Directorate of
quuacu1ture cperates. Specific details of importance will be discussed
later. ‘

B. The Naticnal Diréctcrate 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 formative stage reyuiring additional planning and
construction of facilities before it is fﬁ11y qperationa],

The specific services unique to the National Directérat; which

are executed on a national level are the operation of the fresh water

research and fingeriing station at Divisa, the laboratory operation also
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located physically at Divisa, the research and shrirp production stationat
Aguadulce, now under construction, and the shrimp hatchery planned for Punta Chame
as vell as the hatchery Gamboti, in Panama City. These are or will be administere
directly as components of the National Directorate. With respect to other current
or planned activities wholly related to fresh water fish production such

~as pond construction, seeding and feeding of fish, their harvesting,

promotion and arganization of individual projects etc. which inv§1ve

program implementation, these are or will be the responsibility 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 individual preojects, technical

guides and standards for fish pond and other facility construction, the
technology of fish production, training of staff at both national and

regional level as well as pond operation personnel, assuring appropriate
financing, monitoring of the implementation of projects by the regional

;@ffices and evaluating such activities.

It is within this conceptual framework, which is considered feasiie
and in some aspects advantageous since it 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 Appendix I
{s considered appropriate for the immediate futuré. Suggestad written functions’
al statements, Appendix 2 for each of the major organizational subdivisions

inciuding those in the regional offices have been prepared as guides for use

by DINAAC, as none exist at present.
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D. Specific Observatiors and Comments

In some aspects the preceding crganizational 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 organized formal
internal system of communicating policy, guides or standards whether on
program or administrative métters, nor has responsibility for such been
assigned within the organization. Accordingly 1t is suggested that the
responsibility for the development and coordination of a simpie internal
communication system for policy, technical operation, program ana
administrative 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 1s 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 ard evaluate their operations
as well 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 aiscontinued as soon as feasible and that a Chief of Department should

be recruited to serve full time in that capacity.

Although some work has been done in preparing a manual
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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
vho participate in pond operation and management as well as swine and/or
garden operations.
Responsibility for parts of this activity could be assigned
to the current staff member of the department.
- In view of the importance of this department and its ‘need for
a more organized approach to the preparation and publication of technic.!
standards and guides as well as training materials it is suggested that
external technical assistance be provided to this department. The advisor
could render valuable services in getting it to assume its properrole
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
. current or projected programs and p%ojects and for the maintenance of
statistics. It 4s not involved 4n a major role in the development of
operating or investment budgets or 1in program evaluations. There is need
to strengthen this department to enable it to carry out the functions
suggested in the functional statements.
In a visit to Region 4, the Chief of the Aquaculture Department
{ndicated that he had nst submitted a monthiy report in the last 3 months,
Additionally, as part of the visit, he was given 4 different statistical cards
by a staff member of the National Directorate on varying aspects of fish p?oducti |

he has not given
which 1t was suggested he skould maintain but/any instructions, oral or written
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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 1level Chief of Department having
an 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. Regional Offices

Current operations are concentrated principally in Veraguas
and Cocle provinces. with the former being the principal center of operations.
The Veraguas office has bzen a part of the Regional Office only since the
first of the year and for the current year is being funded by the National
Directorate. It is contemplated that funding for next year will be
included in the Regional budget.

The Veraguas Office is staffed by seven extension personnel
and the Coclé O0ffice by two.

Both offices are beset by administrative problems which will

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
in existence or under construction which is essential to successful
implementation. In addition it appearsthat the personnel have a tendency
to return to headquarters nightly. This involves not oiiy a 1oss of time
but waste of gasoline, a critical point in view of the limited finances

available for such purpose.

A system whereby the individual employee would be assigned




(16)

responsibility for a specific geographic area within the province, and
be required to develop a monthly schedule of visitations to the individual
projects with reference to the geographic area within his 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 beiné more
than simply extension. From the promotion and organization phases through
the actual harvesting of fishingor the marketing of swine they will be
in the role of "doeis" or "seers that things get done” and not simply
advisors and nromoters. Péssib]y more than normally desirable but
essential to obtain project results. This will take skills other than
technical knowhow and should be included as part of the training program.

In view of the recency in time in which the Regional Offices
have assumed the implementing role, the current limitations of the Transfer
-n1 Technology Department, the limitation of funds for support of the
program it 1s believed the fish production activities should be Tlimited
to no more than four provinces readily éccessibTe to the headquarters in
Veraguas in the near future. This will allow for an orderly development of
relationships between the national office and the regional counterparts and

for their consoiidation.
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V. Administrativec and Program Support Considerations

The following comments are made with respect to some of
the principal administrative and program support considerations.

A. Budget

The current Opefating budget for DINAAC is$182,596 of
which approximately 87% {is 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 nets,
and shortage of gasoline and diesel for administrative as well as program
purposes. For example the current appropriation for gasoline is ijdentical
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 w1i1 get worse and
severaly handicap field operations. To illustrate a pond project
in Region 4, to be carried out with the cooperation of RENARE wich would
provide the tractor, cannot be executed for the lack of funds for 500 galions
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 gacolineand diesel is critical

B. Vehicles

The national headquarters 1in 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 fhe
Ministry headquarters and that of the Regional office in
Santiago personnel of the Administration, Transfer of |
Technology and Programming Departments work under handicap in
executing tneir responsibilities. A vehicle operated on a
pool basis would lessen this problem.

The Cocle office, Region 4 has one vehicle for two
people. Accordingly they must travel together. Since one
of the persons is5, in a sense, in a training situation
temporarily this does not present -a major problem but will
with program expansion.

The Region 2 office has 3 vehicles for seven personnel.
Unless the number of vehicles can be increased some type of
pool operation will be required if personnel are to be fully utilized,
Additionally, if the pond operation training activity {is undertaken, transpor-

tation for these participants will be required,

In summary DINAAC is confronted by a major shortage of vehicles essential

in 1ts fleld activity.
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C. Procurement

Procurement services, for the most part, are centralized
in the Ministry. The procedures which must be followed are
set forth in Appendices _3 and 4 which show the steps
fnvolved.

The 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 make purchases of items available in the Panamanian market.
An examb1e cited was a two month period to acquire a radio
antenna for the Director's vehicle.

The implication for DINAAC 1s that in initiating procure-
nent and in scheduling its work on projects it must
‘anticipate the 1long lead time required for delivery of its
.pﬁrchases if required to follow current procurement procedures.,

The Director of the Directorate of Indigenist Affairs

advised that that Directorate also had experienced significant
delays in the procurement for its program.

As a result of vigoreus representations it had been
granted an exception to the normal procurement procedures

which are greatly facilitating their operations. Essentially
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the changes involved were authorizing the Directorate to secure its own

bids and select the appropriate bidder and the assignment of an internal
auditor full time to the Directorate who could give on-site financial approval
and check preparation. Signing of checks could then be done at ﬁinistry level
following regular procedures, allowing the Directorate then to pick up its
purchases from the vendor. A similar proredure 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 Regibna1 “evel,
at least at Reglon 2, in view 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 administration department:of DINAAC

With respect to vehicle procurement present GOP procedures require
Presidential approval., Obviously this further delays the procurement process.
It 1s suggested to avoid substantial delays in vehicle procurement under the
USAID grant, that USAID do the procurement. |

0. Internal Communication

As a relatively new small organﬁzation with a need for flexibility
in its operations 1t is natural that its administration has developed on a
personal and informal basis. However, with the shift of the program implementatior
activities to a Reglonal basis there is a need for a more organized and |
systematic method of importing policies, program and administrative directives
to the staff of the national office and the regions, As a first step a simple

system of internal communication should be established, It {s suggested that
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it could consist of the following series:

1. Staff Bulletins - These would cover items of
general cov~rage, one time or temporary nature e.g. requirement
of a special report; changes 1n work schedule,

\ 2. Program Guides and Instructions

These would ccver permanent guides or instruction on
program or project matters. To illustrate the records fo 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 sizes
of ponds.

3. Administrative Instructions

These wou1d cover such matters as procurement and supply
procedures, administration of special funds, and other
,‘pertinent administrative matters. This would be numbered consecuti\)e’iy.

. E. Space |

The space occupied by DINAAC in 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 offfce. From time to time a game of
"musical desks" is played as outsiders, field or other
" personnel visitthe office. Although not critical to the program
a better space situation would be helpful to overall
administration.

Region 2 is presently operating out of a desk outside
the Regional Directors office. 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 level of operations.
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F. Equipment Rental

The construction of the larger ponds reqﬁires thé 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, o dependency of the Ministry of Aéricu]ture,
La Victoria Sugar Corporation, under policy guidance of the
Ministry, private contractors or cooperative action with another government
agency 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 apprbximate]y $11.40 per hour. However to receive this
éate 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 owﬁ heavy
equipment and directly operate it. However a single tractor

would probably vesult in its use principally in 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 easily
damaged if not operated or maintained properly. Without
maintenance facilities DIMAAC would be dependent on an
outside organization such as Endema for other than routine
maintenance. Thus it 1s not considered feasible ior 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
;onstruction.
‘ 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 growthor effort has been
made to analyze future staff requirements on training needs
in that érea. any forecast could be meaningless at this stage.

With respect to the DINAAC central afficéﬁ there is an

immediate need to appoint a chief of the Transfer of
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Technoiogy Department and one of the Program and Evaluation Department.
An additional staff member for the Department of Transfer of Techrology
would be desirable. It {s believed that the Administration Department
can absorb any increase in workload through better utilization of existing

personnel.

Upon the completion of expansion of the DINAAC station
it will have operations in two sites. This will require
some expansfon of labor personnei. 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 {s desirable or feasible.

This situation should be reviewed at such time as the
station is completed.

Other than Region 2 which appears adequately staffed
for the immediate future, expansion of the Regional Staffs
will be required in Region 4 and suchother regions as may
be included in the program. The exact need of expansion cannot
bé determined at this time since the level and nature of the proarams to be .
undertaken have not been determined as yet, although a minimum of two is
recommended for any.new region.

One staffing deficiency noticed in Regions 2 and 4 is
absence of secretarial service to provide typing, receptionist,

filing and record keeping services . The records required
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to be maintained at Regional level on fish production, feeding
etc. could be maintained by the secretary thus relieving en
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 level to render
services which otharwise would not be available. Unforiunately
this effort, it is understood, was unsuccessful due it
appears to personality problems related to the individual,.
Despite the past failure it s believed this concept should
be given another trial. A careful orientation should be given
te the 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 will be required
for two separate groups, the operators.or manacers of individual
pond projects and staff engaged in the fish swine production
program particulariy at field or regional level.

The exact needs for training of the former group in fish
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production, maintenance of financial and other records, pig
production, garden production etc. have not as yet been defined
nor have actual training programs or training materials been
designed. Before any training program is commerced a
more detailed survey and analysis needs to be made of the Tevel
of knowledge requirements for these people and the naturé of
published materials which will be of utility and can be
absorbed by them.

With respect to staff training, two types of training
should he considered. Group sessions and individually
tai ored programs to meet the knowledge requirements ¢f
specific individuals,

As to the group sessions, two objectives shouid be
sought. One to develop a closer relationship between centralA
staff and regional personnel and the other to interchange
experiences being encountered in daily operations as a
means of providiang 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
» pre-planned agenda and include all regional personnel and
key central staff personneli. The Director of DINAAC should |
to the extent possible preside OVE?-SUCh sessions. Responsibility

for the above training activities should be that of the
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Department of Transfer of Technology. The current incumbert

could »e assigned these responsibilities.
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I. Credit

At the present time the station at Divisa is making
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 $¢57.82 cents covering 72
establishments was outstanding for an average of approximately
$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 uncollectable.
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
their smallness and the negative results which could result
from a too intensive collection effort. This matter should
be reviewed by DINAAC and appropriafe 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 possibility of handling

these small loans through existing cooperatives. Time has
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precluded any study of this possibility. However this possibility if further
investigation ruled it to be feasible would be preferable to having DINAAC

or the Regional Offices assume such responsibility.

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 administered. The answer then would be
in line with the organizational concept that governs the relationship
between DINAAC and the Reg16na1 Offices. That is to say the
Department of Transfer of Technology would be responsible for
developing the policies governing the administration of loans, the
standards required for elegibility for such loans, the terms of such
ioans and such other related items. The Regional Offices would receive
the individual loan app11bations, issue approval or disapproval of such
applications, disburse monies in conjuction with the regional administrative
and finarcial personnel and meke collections. DINAAC would have a post-
audit role to assure that the Regions have administered or are administering

the funds properly.

The financlal mechanism would be a rotating fund administered
at Regional 1level with the Administrative Department of the
Regional Office disbursing funds and maintaining the accounts on

benalf of the regional aquaculture department.

The Regional Aquaculture Director Reéion 2 has indicated such a

basic operation would be feasible.
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Appendix 2

FUNCTIONAL STATEMENTS

0ffice of Director

Establishes the policies to govern the national aquacu]tu%e program.

Administers the national aquaculture program incliuding the issuance
of technical and administrative standards and guides.

Maintains 1iaison with central Ministry offices and Regional
Directors to develop their understanding and active participation in
furthering the aquaculture programs.

Maintains 11aison with International Agencies and private institutions

to develop cooperative programs in aquaculture.

Departrant of Administration

Directs the administrative afifairs of the department including
personnal, operating budget, general services such as procurement, trans-
_portation, space, per diems, accounting, secretarial services, and building
‘méintenance.

Deveiops and coordinates the internal communication system of the
Directorate including the issuance of appropriate administrative policies
and instructions.

Makes studies of the administrative and program procedures of the
Directorate and recommends improvements.

Makes field visits to provide assistance and review of administrative
problems and practices.

Maintains liaison with Ministry central staff offices to expedite

the centralized services provided by them to the Directorate.
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Department of Programming 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 agenc}es.

Organizes and coordinates regular and special evaluations of aquaculture
projects and activities.

Prepares regular and special reports and develops information required
by the Director and outside agencies.

Maintains statistics on production of fingerlings, fish production,
feeding inputs and other program statistics.

Maintains surveillance of program and project progress.

Coordinates the development of standards for the selection and
implementation of individual projects.

iades special economic and feasibility studies of proposed new projects.

Departrment of Technology Transfer

Prepares policy, program and technical guides and standards for the
impiementation of aquaculture programs.

Provides program and technical guidance and assistance to the aquaculture
units in the Regional 0ffices. |

Reviews the implementation of aquaculture programs, projects and
activities by the Regional Offices and prepares recommendations for changes
and improvements.

Conducts or coordinates the conduct of in=-country training of private
participants in the fish pond projects and staff of the Directorate and

Regional Offices.
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Prepares training materials for the above.

Participates in the technical evaluation of results being achieved
in fish, swine and other production.

Prepares informational materials for pond operation, swiné and garden

production.

Department of Construction

Develops the guidelines and standards to be utilized in site selection
and construction of individual ponds o varying sizes.

Provides technical advice and topographic assistance to the Regional

ffices for tne construction 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 similar services to the above for project related constructions
such as pig raising facilities.

‘ Plans and directs construction of facilities operated by the National

Directorate.
Leboratory (Divisa)
Provides taboratory services on water quality, soils nutrition and

parasites and diseases to the hational Directorate and Regional Offices,

Department of Rivers and Lakes

Provides technical 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 crganization.

Divisa Fingerling Station

‘1. Produces fingerlings to be utilized in the seeding of individual

pond projects.

2. Prepares fingerlings for shipment and dispenses feeds for
individual projects.

3. Does practical research on the feeding, breeding and growth of
fish.

4. Maintain and produce broad stock of different species,

Regional Offices
Aquaculture Cepartment

Assist community groups in planning and developing fish, swine and
crops production projects in a variety of combinations including site
selection, construction ov ponds and other productivn 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 nécessary technical advice and
guidance. |

Participates in the harvesting of fish and marketing of swine as
necessary.

Distributes feeds, fingerlings, hogs etc to operators of individual
projects. \

Horks with other Departments of the Regioha1 Office to Secure their

assistance and cooperation in aquiaculture projects.
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Participates in the training of community leaders 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 "Ing. Ensefat” (Aguadulce)

Operates 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.

Hatchery (Punta Chame)

Raises shrimp to post larvae 5 day stage for transfer to research station

at Aguadulce
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APPENDIX 3

STEPS SET FORTH FOR PURCHASES OPERATING BUDGET

Directorate

Dept. of
Proveeduria

Internal
Audit

Administration
Director

Acct. Dept.
Admin. Director
Audit of
Contraloria
Dept. of

Accounting

Gept. of
Proveeduria

Harehouse

Directorate

makes request on form pc 1

receives request pc 1
obtains bids (form pc 4) 3 commercial estab11shnen1
prepares cuthorization of purchase (pc 5) .

verifies bids

verifies purchase authorization Pc 5.

Gives approval on pc 5 purchase authorization
Prepares check

Stan  check

audits Pc 1, 4, 5
signs check

Receives all documentation with signed check

Receives check and makes purchases
If doesnt make purchase returns check

Receives from Proveceduria or the merchant the
merchandise with form pc 7 receipt of merchandlse
List on material control pc 9 ,
Sends to requesting Directorate form pc 8

order of delivery of materials

Picks up purchase
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Appendix _4

' INVESTMENT BUDGET - PURCHASING PROCEDURE

Directorate - Prepares request on PC 1

Dept. of Provedurfa - Receives request PC 1
seeks bids 3 commercial establishment PC 4
Prepares Purchase Order PC 6 and signs it

Internal Audit = Verifies bids PC 4
Verifies purchase order PC 6 (project, budget, code)

Sectorial Planning - Approves Purchase Order FC 6
%
Administrative Directorate - Signs Purchase Order PC 6

Contraloria Auditor - Audits the documentation
Approves (bid PC 4, Purchase Crder PC 6)

Dept. of Proveedurfa - Makes purchases

Warehouse - 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)

Dept. of Accounting - Prepares checks
Director Administration Approves preparation of checls
Sectoriail Planning - Signs checks
Auditor of Contraloria - Verifies and signs check
Assures materials have been received and funds/
Dept. of Accournting - Sends payment copy to Sectorial Planning

Delivers check on Tuesdays and Thursdays






