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EXECUTIVE SUMMARY 

English 
The study evaluated the status of fish culture proj­

ects in itiated in the 1980s on resource-poor farms in 
G uatemala and Panama. In both places, U SAID prov id­
ed fin anc ial ass istance and Auburn Un iversity provided 
technical support to the respect ive governments. The 
study examined the impact of aquacul ture technology, 
extension services, local soc io-economic condi t ions, 
and policy environments on the projects. The evalua­
tion team (an aquaculturalist, an agricultural economist 
and a social anthropologist) had a rare opportuni ty to 

evaluate sustainability of two different types of fish farm­
ing projects. O ther ex-post evaluations of aquaculture 
projects occur shortly after external support has ended, 
rather than after 14 and 9 years as was the case in 
Panama and G uatemala. 

The projects in G uatemala and Pan ama were 
designed to improve the nutrit ion and income of poor 
farmers, and participants were to become self-s uffic ient 
pond managers by the end of the project. The critical 
d ifference is that in G uate mala fish ponds were managed 
by ind ividual families on their farms, and in Panama 
more complex fi sh pond modules were managed by 
organized groups of farmers. 

In central and eastern G uatemala, the team visited 
3 7 fam ily and 2 cooperative fish pond projects between 
9 and 19 June, 1998. After the team left, a household 
survey was administered to these 37 fam ilies and anoth­
er 9 families. So far as was possible, households were ran­
domly selected from a list of 651 fa rm famil ies known to 
have had funct ioning fish ponds when external financ­
ing was withdrawn in 1989. The team found that 39.0% 
of the ponds are abandoned, 48.0% are under-utilized; 
and 13.0% are well-managed. The fish ponds did not 
have the intended impact on household nutrition and 
income for a combinat ion of technica l, domestic, eco­
nomic, social and broad political reasons. These include 
problematic water supplies to the ponds, lack of suffi­
cient nutrients entering ponds to increase fish yield, 
theft, inconsistent technical assistance because of civil 
unrest and changing policy environments, and changing 
partic ipant priori t ies linked to changes in household 
needs over the years. 

In Panama, the team visited 21 cooperative fish 
pond projects between 20 June and 3 July, 1998. A fter 
the tea m left, a househ old survey was administered to 
115 current or former project members. The tea m found 
that 6 projects had been completely abandoned, and 15 
were being used to grow rice and/or fish. O nly two proj­
ects still in use were well-managed. Fish ponds did not 
have the intended impact on household nutr ition and 
income for a combination of tec hnical, domestic, eco­
nomic, social and broad political reasons. These include 
too little water to maintain pond water level during the 
dry season , lack of sufficien t nutrients entering ponds to 

increase fish yield, inconsistent technical assistance 
related to ch anging government stra tegies, a lack of 
managerial and business skills on the part of project 
group leaders, over-dependence on local el ites and/or 
governmen t for various types of assistance, and macroso­
cial and polit ical changes. 

Typically, abandonment or poor performance resul t­
ed from a combination of technical, economic and 
social factors, each playing on and amplifying the other. 
In both countries, many project participants who main­
tained their ponds d id so to irrigate gardens, water an i­
mals, o r as flooded rice paddies . Thus, although the 
projects d id not meet intended goals related to fish cul­
ture, participants found ways to benefit from the exis­
tence of the ponds. In Panama 15 of 21 cooperatively 
managed pond projects and in Guatemala 28 of 46 indi­
vidual household pond projects are sti ll used at some 
level of proficiency. 
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RESUMEN EJECUTIVO 

Espanol 
El estudio que prcsentamos cvalu6 el estado actual 

de dos proyectos de peces en estanque iniciado en los 
afios ochenta, en granjas de bajos recursos en G uatemala 
y Panama . En los dos paises e l proyecto fue apoyado 
financieramente por la Agencia para el Desarrollo 
Internacional de los Estados Uniclos, USA lD, y cecnica­
mente po r la U niversidad de A uburn. El estud io 
averigu6 y evalu6 el impacto de la tecnologfa acuicola, 
e l servicio de extension, las condiciones socioecon6mi­
cas y la polftica ambien tal en el proyecto. El equipo de 
eva luaci6n (formado po r un especialista en acuicultura, 
un economi ta agrfco la y un antrop6logo) tuvo la opo r­
tunidad que raras veces tienen los investigadores de 
evaluar la sostenibilidad de los dos tipo de proyectos de 
cultivo de peces. O tras evaluac iones de post-proyecto 
reference a la acuicultura se inc ieron un poco despues de 
terminar el apoyo cxterno del mismo . En contraste esre 
e cud io se rea liz6 a los 14 y 9 a nos en Panama y 
G uatemala respetivamente despues de terminar el apoyo 
cxterno de los mismos. 

En Guatemala y Panama, cl proyecto ten fa como 
o bje t ivo mcjo rar cl aspecto nu tric ional e incrementar 
los ingreso de pequefios agricultores de escaso recursos. 
De igual forma, se buscaba que los mismos pudieran 
manejar lo estanques de producci6n por si solos al fina l 
de! proyecto. La principal diferencia de los dos proyectos 
fue queen el de G uatema la se trabaj6 con proyeccos cipo 
familiar, construidos en sus propias fincas y en Pana ma 
se trabaj6 con la utilizaci6n de m6dulos mas complejos, 
manejado po r grupos de agricultores organizados. 

En la pan e este y ce ntral de G uatemala, e l equipo 
visit6 37 estanques familiares y 2 estanques de coopera­
ti vas, del 9 al 19 de junio de 1998. Despues que e l equipo 
fin aliz6 su visita a las areas se le real iz6 una encuesta a 
las 3 7 farnilias ya 9 familias adicionales. En cuanto fue 
posible, la e lecci6n de estas familias fue realizacla al azar, 
de una lisrn de 651 familias conocidas cp1e siguicron cra­
bajando los estanques cuando e l financiamiento externo 
se retir6 en I 989. EL equipo encontr6 que el 39.0°/41 de 
los escanques estaban abandonados, 48.0% estaban sub -
ut ilizados, y el 13.0% se escaban llevando bien. El cult i­
vo de peces no present6 el impacco esperado, de nu tri­
c i6n y econ6mico de las familias, por mu ltiples combi­
nac iones de razones. cecnicas, domesricas, ccon6micas, 

sociales y polft icas. Esco incluye problemas relacionados 
con el suministro de agua a las esrnnques, fa lta de nutri­
entes en el estanque que pueda aumen tar el rendimien­
to de los peces, robo, asistcncia tecnica inconsistence, 
re lacionado con la gucrra interna y cl clesasosiego, cam­
bios en politicas ambientales y c::imbio en las priori­
dades de los participances relacionadas con e l c iclo 
do rnestico. 

En Panama, e l equipo vi it6 21 proyeccos de 
estanques cooperati vos enrre el 20 de junio y el 3 de 
julio de 1998. Despucs que e l equipo se retir6 se realiz6 
una encuesta a 115 miernbros y ex-micmbros de los 
proyeccos. El equipo encontr6 que 6 proycccos estaban 
totalmenre abandonados y 15 es ta ban siendo uti I izaclos 
en producci6n de arroz y/o peces. Solo dos de los 
estanque que e escaban utilizando, se mancenfan bien 
utilizados en el sistema escablecido al inicio del proyec­
to. Los estanqucs no causaron e l impacto e perado en los 
aspecto re lacionados con la nutrici6n y encradas 
econ6micas de las fa milias, po r multiples combinaciones 
de razones, tecnicas, domescicas, econ6micas, sociales y 
polfticos. Esto incluye poco agua para mantener el ni vel 
del agua durance la escaci6n seca, frdca de nutriences en 
los estanques para incrementar lo rendirniencos de lo 
peces, asistencia tecnica inconsistence, re lacionado con 
cambios en la estracegias gubernamentales, fa lta de 
habilidad en los negocios de los lideres del proyecco, 
sobre clcpendencia de los lfderes locales o gubernamen­
rales po r varios tipos de asistcnc ia y cambios polfticos y 
macrosociales. 

N ormalrnente, los estanques abandonados o mal 
manejados, fueron e l resultado de una combinaci6n de 
facrore tecnicos, econ6rnicos y sociales, cada uno de 
e llos causanclo un incremen co de! o tro. En ambos pa fses, 
mucho proyeccos, son mantenidos por los partic ipantes 
solo para el riego de ho rtalizas, a lrnacenamien to de agua 
para los animalcs, o para el cultivo de arroz bajo riego. 
Asf que, aunque el proyecto no lograra sus metas rela­
cionadas con el cult ivo de peces, los part ic ipances 
encontraron vfas para lograr benefic ios econ6micos de 
los escanques construidos. En Panama 15 de los 2 l 
proyectos cooperativos yen G uatemala 28 de 46 proyec­
cos fam il iares se mantienen en uso, con alg(m nivel de 
entrada econ6rnica yen algun nivel de habilidad. 



Fish harvest in Panama, 
1984. 



Impacts of Integrated Fish Culture 
on Resource Limited Farms 
in Guatemala and Panama 
LEONARD L. LOVSHIN 1, NORMAN B. SCHWARTZ2 AND UPTON HATCH3 

INTRODUCTION 

The purpose of this study was t eva luate and to 

account fo r the current status of fish pond projects initi ­
ated in the 1980s by th e governments of Guatemala 
(GOG ) and Panama (GO P), with financial supp rt 

from the United S ta te Agency fo r International 
Development (USAID). The study also is the bas is for 
recommendations des igned to enhance the effectiveness 
of aquaculture projects on limited resource farms . This 
evaluation was unusual in th at most evaluations of aq ua­
culture projects occur within everal years after external 
support has ended , rather than after fo urteen years and 
nine years as are the cases for Pa nama and G uatema la, 
respectively. 

This projec t presented the authors with an unusual 
opportunity to assess the ability of project participants 
to susta in fish culture on limited resource fa rms. 
Susta inability is a cr itical issue in development projects. 
Cernea (l 993 ) pointed out that in far too many cases 
projects are abandoned within six to twenty-fo ur 
mon ths after con.sultan.ts have left and/or externa l fu nd­
ing ha ended. Understanding how and why some proj­
ects become se lf- sustain ing and others qu ickly fa ll apart 
is important fo r practica l as well as research purpose . 
But evaluators m.ay have to wait some time to gain this 
understanding. "The payoff to research in terms of pro­
duction and incomes may take a decade or more" 
(Hobgood et al. 1980 ). Hobgood et al. continue (in 
th e ir ex-post evaluation of agricultural research proj­
ects)," If one waits this long ... there arises the analyt ic 
problem of attribution - of a ll the changes noticed over 

a decade; which. one can really be attributed to a spec if­
ic amount of research? ". 

T his study faced th e same situation. There have 
been many signifi cant cha nges in Panama and 
G uatemala since the l 980s, which rnmpli.cate problems 
of attribution . Nonetheless, the authors believ that 
they have learned several lessons about why certain 
types of aquacultu re projects succeed or fa il. 

BACKGROUND 

GUATEMALA 
Project History 

In G uatemala the integra ted fish pond project was 
initia ted in 1982 and external fund ing ended in 1989 
(Cast illo et al. 1992). The project was a collaborat ive 
effort, involving the National Dire torate for Livestock 
Se rvices (DIGESEPE), A 1ner ican Co-Operat ive 
Age ncy fo r Reli ef Everywhere (CARE), USAID/ 
Guatema la and the U .S. Peace Corps. Auburn 
Un iversity prov ided technical as istance in fi sh cu lture 
to the government of G uatemala and CARE. The budg­
et for the project was US$953,000 , not including Peace 
Corps contributi ons and the sa laries DIGESEPE paid fo r 
32 local extension ag nt and 7 part-time supervi or . 
DIGESEPE also prov ided logistic and administrative 

1 Professor in th·e De/Jartment of Fisheries and A/lied Aq11awlwre.1, 

Auburn University, AL 36849 . 2 Profc.1sor in z./ie Depart ment of 

Amhro/Jo /01,ry, Universit~' of Delaware, Newark , DL l 97 l 6. 3 Pmfessor 
in the Depanmenc of Agricuhllral Economics and Rurnl Sociology, 
A Hburn Univers i1 y. AL 36849 
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support. The Peace Corp ass igned 7 3 
vo lunteers to the project, though not all 
were i.n rhe field at the same time. 
Volunteers worked direc tly with project 
participants, and identifi ed Local people 
who could be employed by Dl.GESEPE 
as loca l ex tension agents. Sub equently, 
the vo lunteers provided one-on-one 
technical training to their Guatemalan 
counterparts. (Castillo et a l. 1992) . 

MEXICO 

The project was designed to improve 
nutrition and income fo r poor fa rm fa m­
ilies in eastern , coastal and northern 
G uatemala (Figure 1 ). To do so, the 
project promoted small-scale fisb cul tu re 
on sma ll , indi vidu all y owned forms . 

0 50 

0 

BELIZE 

GUATEMALA Initially, 100- to 200-m2 hand dug ponds 
were feel and ferti lized with available 
nutrients fo und on-farm, such as 
man ures, cable scraps and ag ricultural 
by-products. During the final 3 years of 
the project some ponds were integrated 
with livestock. The manure was used to 
fert ili ze the pond waters to increase fish 
yields. New ponds were initia lly stocked 
at no cost to participating farmers, but 
late r they had to buy or produce their 
own fingerlings . Most ponds were 
stocked with mixed-sex N ile tilap ia 

North Pacific Ocean 

Figure 1. Map of Guatemala showing eva luation area . 

( Oreochromu.5 nilorirns), commo n carp ( Cyprinus car/)io) 
and snails. Participants were taught to produce their own 
tilap ia fingerlings by reta ining offspri11g, spawned in the 
fa ttening pond, at harvest fo r restocking to produce the 
next crop. Com mon carp finger lings were purchased from 
government hatcheries for restocking ponds ( astillo et 
al. 1992). By 1989, 1,200 pondls had b en built or reno­
vat cl , about 15% of the ponds were integra ted with ani­
mals, usually poultry in enclosures suspended ver the 
ponds, and 21 % were integrated with vegetable gardens 

(Castillo et a l. 1992 ). O n average, a pond of 120m2 pro­
cl ue cl about 48 kg (4,000 kg/ha) of fish annually, of which 
about 48% was consumed by the household, 42 % sold , 
and 10% given to neighbors or used fo r restocking ponds 
( Castillo et al 1992). Families preferr cl t il apia of at least 
15 cm but all tilapia were consumed. S ixry percent of the 
harves t consisted of t il apia 15 cm or above . Fish con­
sumption among participants went from 0.5 kg prior to 
the project, to 3.3 kg per capita by 1989. 

Early evaluation studi es concluded that low-nutri ­
ent, non-integrated fish ponds are low- risk, financi ally 
v iable operat ions (Castillo et al. 1992). Add ing animal 

and/o r gard ens increased demands fo r labor a nd 
increased risk but also incr ased return on investment. 
By 1989, when the proj ec t came to an end , it seemed to 
be reaching its goals - parti c ipa ting households had 
improved their nutrition and had increased their meager 
incomes. A n ea rl y ex-post evaluation concluded that 
several les ons had oeen learned from the G uatem.ala 
project, including the fo llowing: 

1. multi -year continuity of field staff was critica l; 
it was best if th e ex tension ag:ent or promoter was a 
local person· 

2. the best type of loca l person was a farmer 
enthusiastic about food product ion, but with no more 
than six yea rs of fo rmal schoo ling - in o ther word , a 
more or less average and well-r spected farmer with 
some vision ; 

3. where people contributed the ir own labor to 
the project, they made greater comm itments to it, 
which in turn led to superi o r pond management, 
higher fish production and great r farmer sa ti fact ion 
(Castillo et al. 1992). 
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Target Population 

The project targeted poor farmers with usually less 
than 2 hectares of lanJ and an annual income of no 
mo re than US$ 925 (Casti llo er nl. 1992). Average land 
holdings were 0.9 hecta res per ho useho ld and average 
tota l annu.11 income was about US$ 700. Many house­
ho lds owned fowl but rare ly pigs or caLrle. Mose project 
participants li ved in ho uses with tlirt floors and thatch 
o r corrugated zinc sheet roofs. The major househo ld lux­
ury item ofren wa n rad io. Avernge household size \\"as 
seven people. Literacy rate:, were low, 18% for Maya and 
44% for Ladinos (Casti llo er a l. 1992) . The majority of 
tradiLio na l Maya li ve in the western highbnds of 
G uatemala. The counterpart to the Maya are t he 
Ladinos. ln modern Guatemala, Lad inos tend co be of 
Hispanic cultural o rientation and arc usua lly of Maya 
and European and , a t times, African descent. 

A survey of 62 partic ipating househo lds "revea led 
that for more than 50 percent of participa ting fami lies, 
the most compe lling reason fo r fish forming was to 
improve their diet" and for 30% income generatio n was 
equall y impo rtant. Net annual income fro m fish sales 
"were modest" (US$28) but h;-id sign ificant financia l 
impact given the poverty of che average pa rtic ipating 
household. The "net cash value of the fish c rop was 
equivalent to approxima tely 2 months of wages as a rura l 
laborer" (Popma e t al. 1995; H atch e r a l. 1995). 

Political History 

The projecr was imple mented in a mac rosocia l con­
text marked by po li t ica l violence, increasing immiscra­
t ion of the ru ral poor a nd disruption of many govern­
ment supply se rv ices. The L980s were the worst years 
of G uatema la's long c ivil war, which began in the 1960s 
and ended with the Peace Accords of December 1996. 
A popular myth in Guatemala is that the civil war had 
lit tle impact on eastern G uatemala, where many of the 
ponds were located. N o doubt the vio lence was worse in 
the western h ighlands, but there a lso wa a good deal of 
violence and disruption in the ea t (El fas Gramajo 1998; 
Metz L 998). The war disrupted the eco nomy, deepened 
the poverty of the lower sectors and further skewed 
a lre;.idy grossly unequal land distribution . 

ince 1996, despite initia l steps toward democratiz­
ing the po litical process, econo mic hardship has persist­
ed and common delinquency ha increa ed. By L 994 the 
GuatemalHn governmen t was flying the fl ag o f neo liber­
a lism and global ization. The government began co pri ­
vat ize many government ervices. Officia l policy as well 

as commo n crime and econo mic ad versity have cur­
tailed de li very of government supply services ro many 
rural inhabitan ts. 

PANAMA 
Project History 

The integrated fish pond project was initia ted in 
1980 and extern al fundi n g ended m 1984. 
USAID/Panam,1 granted the Government of Panama 
US$ 1,420,000 to mount a 4-year pilo L fish culture 
project. The Panamanian Nat ional Directorate of 
Aquaculture (DINAAC), a bureau in the Ministry of 
Agriculture and Livestock Deve lo pme nt (M IDA ), 
implemented the project. Auburn U niversity provided 
technica l assistance in fish culture to DINAAC. All the 
extension persons were government employees, most of 
chem fro m DINAAC. 

The project was des igned to teach organized groups 
of poor formers how to manage by themselves integrat­
ed modules, assembl;.iges of 2, 3, o r 4 mach ine-dug po nds 
and anima ls and , in some places, gardens and trees. 
Project members were trained to produce their own N ile 
tilapia seed in spawning and nursery po nds to assure a 
timely supply for the growouc po nd. Tibpia brondstock 
and fingerl ings to stock the growout po nd for the first 
time were donated by che government. Most projects 
were stocked with v isually se lected male tilapia, but 
some ponds were stocked with mixed-sex tilapia and the 
piscivorous guapote cigre, Cichlasoma managuense, to 

contro l ti lapia offspring in the growout ponds and per­
mit the barve t of t ilapia larger than 200g. C hinese 
carps and common carp were added to the fish ponds to 
increase fish productio n. Small carps for stocking ponJs 
were ohrained from government hatcheries. Average 

annual fish yie ld from growout ponds averaging 2,600m2 

and fertilized with e ither pig, c hicken, duck or cat tle 
manure was 2, l 77 kg/ha. Ex terna l technica l suppo rt wa 
co continue fo r abo ut 24 months, after which the groups 
were to be la rgely e lf-suffic ient, with mini mal but con­
t inuous suppo rt fro m exten ion. Productio n of fish , gar­
den prod uce, livestock and trees were to benefit the 
groups by improving their nutritio n and by providing 
them with addition;;il income. (Lovsh in e t a l. 1986; 

chwarcz e t a l. 1988). 
The modules were managed by o rganized project 

groups, a type of rura l producers' cooperative. A s part of 
che plan for self-suffic iency, each project gro up selected 
two men who received technical training at Divisa, 
DINAAC's training and fish seed prod uction cente r. 
During the tenure of the project, 2 1 modules were bu il t, 
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Figure 2. Map of Panama showing evaluation area. 

usuall y with some labor contribution from the benefici, 
ary group. One of the projects was located at the Centro 
M isional Jes us Obrero fo und ed in 1970 in Tole, 
C hiriqu f. Catholic priests direct the Center wh ich 
serves, among other things, to train N gobe Indians (for­
merly ca lled Guaym[) in aquacultu re ,rnd other produc­
tive technolog ie ·. The projec t loca ted at the Centro 
Misional Jesus Obrero wa the only proj ect n ot managed 
by community inhabitants. 

Panamanians partic ipated in the project to improve 
their nutrition and income. Ea rly eva luations indicated 
chat whether they were or were not project part ic ipants, 
people in villages with modulles were con uming more 
fish at lower cost than peopl,e in villages without fish 
ponds. The Panamanian project d iffered from the Gua­
temalan one (see above) in several ways. The most 
important difference was that the Panam e-1 project was 
based on organi zed groups r;:i th er rh;:in individu al house­
holds. Nor were Peace Corps volunteers ass igned to the 
Panama proj ect, as they were in Guatemala. Except fo r 
collective farms wh ich own their own land, mod ules 
were built on land donated to JP rOject groups rather th an 
on individua lly owned plot ·. The land w;-1s tran sferred 
from the donor to th e project group by means of a 
"socia l contract." G iven the constraints within which 
the project worked, there was rrot enough t ime to make 
this a transfer of lega l ownership , and perhaps even with 

PANAMA 
oO 

all the time in the world, few donors would have agreed 
to a lega l deed transfe r. 

S tudi s indica ted that th e modu les were economi­
ca lly v iab le fo r poor fa rmers (Lov hin et al. 1986) 
Ch icken-fish combinat ions yield ed higher ne t returns 
than cattle-, duck- or pig-fish cmn bi nations. Soc io-eco­
nomic studies were conduc ted in 14 of 21 commun iti es 
in which modu le · were constructed . G iven the time 
constraints, socio-economic studi es had to be initi ated 
after an appropriate site h ad been identified in techni­
ca l tenns. l n other words, socio-economic studi e were 
carried out concurrentl y with co nstru ction of a modu le 
and training of participants. For this reason, it was not 
poss ible to carry out soc ia l stud1ies in all 21 communi­
t ie ·. 

When the proj ect ended in 1984, it seemed to be 
reach ing the goa l of improving nutrition. and income 
among proj ect partic ipants. A lth ugh proj ect groups 
vari ed in their technica l profi ciency, it seemed as if some 
of them wer mov ing in the direction of se lf-s uffic iency. 
Several lessons had been learned from the Panamanian 
project, including the fo llowing: 

l. Project groups did best when the commu ­
nity was not highly stratified economica ll y; 

2. Projec t groups did best wh n the commu­
nity had re latively few public and private comm rc ial 
services; chis probably reflected th e limi ted interna l 
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strat ification and relative eq uality of need in the 
community; 

3. Proj ect groups did best when they were led by 
loca l people who were este med by their peers but 
not substanti ally wealthier or more po li tically power­
ful than the ir peers; 

4. A lthough loca l elites could mohili ze people to 
ass ist a project group , this tended to encourage 
dependency, and was counter-producti ve fo r self-suf­
ficiency. Commitment seemed greater when local 
people contributed labor ro the project and were not 
dependent on a powerful local direc tor (Lovshin et al. 
1986) . 

Target Population 

Projec t groups were loca ted in the prov inces of 
Los Sa ntos, H errera, Code, Veraguas and eastern 
C hiriqu f, a ll in central Panamri (Figure 2.) Median 
annua l household cash incorne among part1c1panng 
fa milies was about US$ 500, but in some vi llages it was 
far less. Although pe r cap ita in come is higher in Panama 
than in many other Latin Ame rican countries, this is 
clue to high wages paid in Panama C ity. Mo-t rural fa nn­
e rs were impoverished . Most male heads of household 
had no more than three years of fo rmal schoo ling, and 
most villages had limited access to health and other 
bas ic services (Lovshin , et al. 1986; Schwartz et al. 
1988 ). 

Political History 

When th e proj ect began, the gov rnment and many 
sec tors of th e c iv il soc iety, including the Ca tholic 
C hmch, favo red cooperatives and communal approach­
es to the solution of prob lems facing the rural poor, such 
as basic nutrition . As a so lution to problem · of rural 
poverty and skewed land listr ibution , the government 
promoted communal fo rms, which , for a va riety of rea­
sons, hav never thri ved. Communal fa rms lacked 
secure access to cred it and suffered from internal man­
agement problems. In the 1970s commun al farm mem­
bers were earning an average of US$ 248, which 
prompted migration to Panama C ity (Direcc ion 
Naciona l de De arrollo Soc ial 1979 ). NoneLheless, Lite 
government was committed to a communal strategy to 
improve the lot of the ru ral poor. 

In 1989 the removal of Noriega from power led to the 
disrupti on of government supply services, including exten­
sion , to the countryside . Many elem.ents of the commer­
cia l middle class and the landed elite had always opposed 

communal approaches to development, which involved 
agrari an reform and expropriation of large estates. After 
1989 the new government led by Pres ident Guillermo 
Endara initiated the neoliberal and privatiza tion approach 
now , weeping through Latin American . Pres ident Ernesto 
Perez Balladares, elected in 1994, has continued the poli­
cy of privatization , which involves reductions in delivery 
of services ro the rural poor. For purpo es of this report it 
is importam to note that all this led to changes in the sta­
tu of the communal farms. Further, the " ocial contract." 
by means of which an individual donated land to a proj ect 
group now are eas ily rescinded. 

If the rural poor seem as poor as ever, severa l mid ­
dl e-class, ocia l sectors in Panama have prospered in the 
1990s. ln 1992, "real GDP gro wth was an impress ive 8 
percent; and most sectors of the economy .. . moved for­
ward" (Goodwin 1998 ). But distribution of wea lth is 
markedly skewed, and pu lls rura l youth to the c ities. 

METHODS AND SAMPLE POPULATION 

D uring June and July 1998 the authors vis ited 37 
fam il y and 2 cooperative ly managed fish ponds in 
G uatemala, and 20 group proj ect sites and a atholic 
C hurch managed site (Tole ) in Panama. Host country 
personne l in both countries involved with the proj ects 
in the 1980s coordina ted the on- site visits. In 
G uatemala fa mili es with fish ponds were selecte I from a 
list comp iled by CARE of 651 fa milies known to have 
functioning fi sh ponds when the project ended in 1989. 
The G uatemal:=m ex tension person in charge of provid ­
ing technical a sistance to fi sh pond owners in each 
department (roughly equiva lent to a sta te or prov ince ) 
ass isted with the selection of fam ili es visited . An effort 
was made to se lect fam ilies randomly. However, d istance 
traveled to visit a fam ily and c ivil unrest in some areas 
removed names from. the list of fa milies whose ponds 
could be evaluated. Extension agents were to ld to 

include a ll fa milies on the li t minus the exceptions 
noted above. A n ffort was 1nade to include fa milies 
with functioning and abandoned ponds. Even with 
Llicsc µrccau rions, visits ro fo ur families during one clay 
were biased because the extension agent who accompa­
nied the evaluation tea m assumed the team wanted to 

see successful fish ponds and n othing else and selected 
famili es accordingly. The evaluation team tried to cor­
rect for this bias by hav ing the ex tensi.on agen t obta in 
survey data (see below) from severa l additional, random-
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TABLE 1. POND SITES IN PANAMA AND GUATEMALA 

Panama: Communities and Provinces 
Community Province Number of interviews 
Majarillas Herrera 6 
Guayabito Herrera 6 
Los Higos Herrera 6 
La Arena Herrera 6 
Pitaloza Herrera 6 
Mogollon Los Santos 6 
Bayano Los Santos 6 
La Miel Los Santos 6 
Las Trancas Lo~ Santos 6 
El Barrero Veraguas 6 
Espavacito Veraguas 6 
Montaiiita de Boro Veraguas 6 
Pedregoso Veraguas 6 
Mata Palo Veraguas 4 
San Jose Veraguas 5 
Pino del Cobre Veraguas 4 
Remedios Chiriqui 5 
Tole Chiriqui 1 
Cascajal Cocle 6 
Chumical Coch! 6 
Las Penitas Cocle 6 

Guatemala: Departments 
Department Number of interviews 
Jalapa 10 
Santa Rosa 9 
Chiquimula 9 
Zacapa 8 
Baja Verapaz 10 

ly ·elected fa mil ies from the sam e area. The evci luat ion 
team made a rap id eva luation of the pond sit ::ind 
attempted to inte rv iew either th e husband o r wife at 
each site to obtain info rmatio n on species cultured , 
source of sma ll fish fo r stocking, fish care, harvest and 
util izat ion , and reasons fo r pond abandonmen t. O ne 
cooperative projec t was comple tely ,J bandoned , with no 
one present to interview. At ano ther pond proj ect, on ly 
the wife of the caretaker, with liule knowledge of the fish 
pond, was present to answer qu est ions a ' the owners no 
longer lived on the fa rm. 

Ponds were class ified as abandoned , under-ut il ized or 
we ll utilized fo r fi sh culture in G uatemala. Aban don ed 
pond s had no wa ter and bottoms overgrown with grasses 
and weeds, or were pa rt ia lly filled with water but full of 
aquatic weeds. U nder-utilized ponds conta ined water 
and a few fish but were poorl y cared fo r as ev idenced by 
clear or muddy water color, pond banks overgrown with 
weeds, li ttl e noticeable fish activ ity on the water su1face 
or along the pond margin, and general lack of interest in 
the pond voiced by owners during the visit. Well-ut il ized 

ponds had a green water co lor, gen erally well-kept pond 
banks, observable fish ac tiv iry in t he p nd , and the pond 
own er showed pride and a knowledge of fish culture dur­
ing the interview. O ther ob ervations included the inte­
gration of anim al husbandry and vegetable ga r lens with 
the fis h pond(s) and secondary u1ti li za t ion of the pond 
water for irriga ting crops o r watering Ii vestock. 

l n Panama, the team made a rapiJ evaluat ion of the 
pond sites and attempted to interv iew at least one , and 
often more, part icipant or ex-partic ipants to obta in 
informat ion on fish spec ie cultured, source of small fish 
for stocking, fish cme, harvest and uti lization, and rea­
s ns fo r pond abandonment. Proj1ects were class ified as 
abandoned or utilized . Proj ects were class ified as aban­
doned if the ponds contained no water and their bottoms 
were overgrown with grasses and weeds, or if rhe ponds 
were partially filled with water bur fu ll of aquat ic weed . 
They were considered ut ilized if at least one pond was 
used fo r growing fi sh or an agri cul tural crop, even if 
remain ing ponds were abandoned . Utilized pond were 
further class ified into 3 groups - a. culture of ri ce on ly in 
at least one pond , b. cu lture of fish on ly in at least one 
pond, or c. fish culture integrated with anima l husbandry. 

During th e site visits in Panama, the team co llected 
data on project group communi ties, local economi c con­
d it ions and di ffusion of fish culture tec h no logy. 
U nfor tunately, partic ipan ts have not reco rded fish ha r­
vest data in Guatemala or in Pan arna. N or, given the 
disrupt ion of govern ment supp ly se rvices noted above , 
are such data ava ilable from the extension services. 
Thus, fish harvest data are not ava ilab le for cos t/benefit 
::malys is. 

During July and A ugust, host country personnel 
coord inated the admin istrat ion of a fo llow-up household 
survey with active and non -act ive projec t part ic ipan ts, 
selected on a random bas is. ln G uatemala 46 household 
interviews were obta ined in fo ur eastern depa rtmen ts 
and in the cen tra l highland department of Baja Verapaz. 
ln Panama 114 household in tervie ws (p lus one in terview 
in Tole ) were obtained in 20 comm un ities lo ated in fi ve 
prov inces (Table 1 ). The surveys were administered to 

h eads of h ousehold or spouses by extension workers wh o 
had worked in the origina l project . The survey was 
adjusted to take account of d iffere nces between the 
Panama and G uatemala project . Addi t iona ll y, 25 par­
tic ipants in 10 project in Panama still growing fi sh were 
interviewed regard ing the ir prefe rred fi sh species fo r cul­
ture, source of small fish fo r stocking, and opinion on 
th e quality of fi sh h arvests. 
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RESULTS AND DISCUSSION 

G UATEMALA 

Technical Component 

It i imp rtant co note t hat th e fo llc wino d i cuss i n 
is ba ed l n data col lecte<l d uring the e aluac ion team' 

sire visit during June 9 to l 9 1998. After the team left 

th fi Id , the xten i n agents l llected househ Id 
in te rviews, whic h are included in the soci -ec nom ic 
secrio n of th i report ( t he so i -econo mic e t i n docs 

not deal wi th the two cooperative pond d i. cus ~d 
here ). Thu , th re a re me mirn r d iffe r nces in the 
n umber report d in the technica l and th so io-e a ­
nomic c t ions. The d iffe rence d not affe t ch rnc i -
ti son aban Io n d , under-utili zed and we ll -utili z d fam ­

il y fis h r ond , and thus lo n )t affecr o nclusions and 
recommendatio n · rcache I in either the tech n ical er 
so io-e o no mic ·ecti ns nf the report. 

Project tatus 

U pon vi ·icing 37 fa mily and 2 ooperati ve fi h po nd 
pr ject · in ua tcma la, the team. /; und 14 were aban­
do ned (36 % ), 20 und er-uti li zed (51 %) and 5 were well 
ut ilized (13%). Boch cooperm ive pr j cc were aban­
cl ned. Three of the 5 \.ve ll -uc il ized pond we re v isited m 
ch clay cha t the ua t malan ex tensio r1 pers n who 
accompani d th cva lua ti n team ·e lected wha t he cc n ­
sidered to be good fi h p ncls ~ r evalua tion . Rea o ns fo r 
abandoning fish ulcure in 14 projec ts varied. S v n fam­

ili sa id they abamloned the ir r ond becau e f pnl -
!ems with the w, re r . ource, and on fam il y each re pond­

ed cha t abando nment wa beca u e the p nd did noc hold 
wa cer, lack f fingerl ing ~ r re tocking, Ian I ownersh ip 
d ispute , po t ntia l public hea lth prob! m, n marke t for 
fi h , co many mall cilapia at harvc, t , d a tb or illne of 

h u ·band, fear f youn" children d rowning land was 
d( na tecl to a co pe racive, group problems, and cl eft. The 

rea o n for aband ning fi h p mds was und rermined in 
o ne c operative pr j e r. Rea ·on for abandonment or 

under-utilizatio n are d iffi ult co de te rmine and arc like ly 
a comhinaci n f c iv il unrest, poor c. Len~ion as i ranee 
by the ,ovemment , chan c in fa mily need and pri riti es 
ov r ri me ( ·ee ocio- o n mic sec tion belo w) an I te h­

ni a l probl m r la ted co fi h cultu re . 
Seven fami lie ·a id tha t lack f an ad qua te w te r 

supp ly wa · the rea ·on they abando ned fi sh cu lture . 
P nd · wer filled with run-o ff fr m ra infa ll and/o r by 

d iv rt ing a spri ng o r cream. A ll pond · wer fil led , i.rh 
wa t r supp lied by grnv icy. fre n, ice e lect ion i made 
du ring rhe rn iny cas m or d ur ing a wet yea r when wa te r 
i plent iful. o record a re avai lab le co dee rm ine ea­
sona l h igh o r low water fl ows fro m spring ' and sma ll 
strea m ·. The fish ulture pecia li t ·ele ting a 1 1nd ite 
mu ·c depend on the knowledge of the land owner to 
det rmine if adcquar wa ter i ava ilable to ma in ta in 
[ ond full ye, r rou nd. A land- wn er, ch r ugh ign )ra n e 

or becau e he wants a fi h pond, will confir m chat water 

is plen iful. Thl! spec ia list ofte n wants to plea e the 
ea ,er Ian I owne r and, thu · cleccs a margina l pond ·ire 
kn nving th , t fucure problem · may occur. r, the fi h 
cul tu re spec ia list may be poorl y tra ined and no t ab le t 
make a wi c dec ision concern ing . ite e lectio n. Thu , 

pond arc built on site with an inadeq uate water upp ly. 
There are t her time wh n in uffi c ient wate r is not due 
co poor ice selectio n but Jue co climatic change o r 
deforesra t ion , bo th n rma lly uncon ro llab le by th pond 
owner or cx ten ion pec ia lisr. What v r the rea n , 
po nd tha t can o nly be fill d during the ra iny ea n ar1d 
a rc dry d uri ng rh pe riod ( f li ttl e rain fa ll a rc difficul t to 

manag . Fingerlings can not be prod u eel on-fa rm as 
pond ho lding brood ' t ck ar1d fingerling dry. Fa ttening 
po nds r often h a rvc ·red at the encl of the rct i ny seast n 
be fi re cock cl fi h r ach a si: preferred by con umers. 
Fi h gr wer wh ) want w re t k the ir po nd ' wh n th 
ra iny s ason begins must o bta in o r purchas - finge rl ings 
from the g ernmenr o r a n ighbo r. However, finger­

ling often are not ava ilabl wh en need d a t the ·ca rt of 
tb ra in y season , or r1re co costly fc r impoverished p ncl 
owner . Little can b cl one c correct poor po nd loca­
ti n , e pe ially l y resource-poor Ian I owners. Po nd 
with insuffic ient war r to mainta in wat r levels ,1re u·u­
a lly abando ned . 

Cultur Fish and Fingerling Source 

Twe nty-four of the 25 pro jects witb we ll -ut il iz d 
and under-utili zed po nd. ar s to keel with mi xed - ex 
til apia. r ckin" ma le and fema le til apia in the sa me 
p ,nd r suit · in reprocl ucti n 3 to 5 month afte r sto k­
ing. O ffspring accumu la te and ish growth low · du to 

compecicio n be Lwee n a lulc- and off: pring fo r food if 
po n Is are n r harv seed in a tim ly mann. t:r. However, 
off pring ca n be to kpiled at ha rve ·t and re cocked into 
fre ·hly fill I p n.d · fo r further growth , thu provid ing a 

sourc of c n-fa rm fing dings. None o f the proj cts 
reported stocking o nl y ma le t ila pia to redu e or e limi­

na te t ilapia reprod uc ti on. N ine o f 25 projec ts still gr w­
ing fi h r port cl stocking guap )te tigre. H owever, a 
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Family fish pond integrated with layer chickens in 
Guatemala, 1989. Facing page., abandoned family fish 
pond in Guatemala, 1998. 

number of fish farmers reported char they did not like 

guapote t igre in the ir ponds because they ate all the 
t ilap ia offspring and none remained for restocking. S ix 
of 25 projects repo rted stocking commo n cr1rp wh ich 
normall y do not reproduce in farmers ponds and reach a 
larger ha rvest weight. Twelve farmers reported stocking 
a snail which reproduces in th e ponds and reaches a 
large size with little care. Thirteen of the projects with 
under-util ized ponds and a ll 5 of the projects with well­
utilized ponds noted that sma ll ti lapia for restocking 
were obta ined from their own ponds or ne ighbors' 
ponds. Seven farmers reported obtain ing small tilapia 
from government hatcheries. Five of the 6 farmers 
stocking commo n carp responded that they acquired fin­
gerlings fro m government hatcheries. 

Given the limited financial resources and fish cul­
tu re knowledge of fam il ies growing fish, selection of 
mixed-sex tilapia appears correct for this group of farm­
ers in Guatemala. Tilapia grow well o n plankronic 

plants and animals produced in fertilized fish ponds. 
Enriching pond waters with fert ilizers and supplement­
ing narural pond foods with feeds will increase fish 
growth and yield. Nile ti lapia reach maturi ty 4 to 5 
months after hatch and will reproduce in rhe fattening 
pond. Tilapia tha t grow slowly will reproduce a t a small 
size and the pond will fill with offspring that compete for 
food wi.th the stocked fish. Fish harvests are often disap­
pointing because fish are sn,all and the total weigh t cap­
tured is low. However, small t1ilapia can be stored in a 
con ta iner, net enclosure or another small pond and 
restocked in the fatten ing pond after it has bee n 
dra ined , fish removed and refil led with water. O n-farm 
production of tilapia fingerlings is important ro the suc­
cess of resource-li m i red fam i I y fish ponds because the 
only other source of fingerlings is usually government 
hatcheries or ne ighbors. S ixty-eight percent of the farm­
ers sti ll growing fish reported that they produced their 
own tilapia fingerlings. Government hatcheries have a 
c-liffirnlr i-ime stock ing fingerlings in a la rge number of 

widely dispersed family fish ponds o n a timely basis. 
Even when fingerl ings are available, the government 
has difficulty transporting the fi.ngerlings to the country­
side, while most impoverished formers do not have the 
means to travel to the hatcheries to obta in fingerlings. 
O nly one government hatchery remained in operation 
in the five-department region visited, while two other 
gove rnment hatcheri es in the region were closed 
because of inadequate funding. 

Although selection of mixed -sex ti lapia appears to 
be correct for resource- limited farmers in Guatemala, 
stocking mixed-sex tilapia often results in the ha rvest of 
fish less t han 15 cm (100 g) . Mosr impoverished fami ­
lies do not see m to mind eat ing smc1II fish (Castillo et al. 
l992). Famil ies not satisfied with small fish can stock 
guapote tigre with the mixed-sex cilapic1 to reduce or 
eliminate ti lapic1 offapring and allow stocked fish co grow 

larger. H owever, stocking guapore is a two-edged sword. 

Guapoce chat are not stocked a t t he correct density can 
eliminate a ll t ilapia offspring, so chat no ti lapia a re left 
for restocking when the pond is harvested. Families with 
no small tilapia to restock turn to the government or 
ne ighbors to restock their po nds. Farmers stockino ,-, 

guapote tigre must be certain that a secure source of 
sma ll tilapia is available for restockino before decid ino b . b 

ro use th is method of fish density control. 
Many pond owners like to stock common carp 

because they no rmally do no t reproduce in the fatten ing 
pond and grow to larger sizes. Even pond owners with 
small ponds and few resources like to show-off a few bio 
fish at harvest. However, common carp requires dos: 
attention to reproduce well in sm all fish po nds, and in 
Guatemala the government is the sole supplier of com ­
mon carp fingerlings. 

Integration with A nimals and Gardens 

Farm animals, mostly broiler and layer ch ickens a t 

10 tol00/ I002m pond, were integrated with some fish 
ponds during the last 3 years of the project (Castillo et 
a l. 1992). Daily additions o ( chicken manure enrich 
pond waters and inc rease fish yields. Thi rty-e igh t own-



Impacts of Integrated Fish Culture on Resource Limited Forms in Guatemala and Panama 13 

ers of fish ponds were asked if the ir ponds were ever 
as ociaced with anima l husbandry act ivities, to use the 
manure to ferti lize pond w<1ters. Sixteen (42%) reported 
that they grew animals next co or over their ponds at 
some t irne during the project while 22 (58% ) responded 
negatively. Presently only 3 of the 16 formers h ave 
ponds associated with animal husbandry activities. O ne 
farmer con t inues to ra ise a couple of p igs o n the edge of 
hi fish pond even though the pond has been abandoned 
for many years. The 2 p rojects with animals and fish use 
beef o r dai ry cattle, permitting the manure from corra ls 
to flow into th e ponds . Reasons for abandoning animal 
husbandry were unprofitable (5 respondents), no t 
enough labor (3 respondents), and one respon e each for 
fish casted bad , group problems, hu band die<l, lost 
inte rest, scopped growing fish , and theft. Integrating fi sh 
ponds with an imals has nor been a successful strategy to 
increase fi h yie lds in Guatemala. 

So me o f the 25 fam ilies still growi ng fish use t heir 
fish ponds to water livestock and irrigate vegetable gar­
dens. Five farmers use their fish ponds co water cattle 
during the dry eason. Ten of 12 fam ilies growing veg­
etables depend on water from their fish ponds co irrigate 
their gardens during t he dry season. The need for water 
d uring the dry ·eason for irrigation and stock watering 
was a strong mo tive to retain an active fish pond, even 
if poorly utilized. Eighr of 20 farme rs with poorly utilized 
fish ponds and 3 of 5 projects with well-uti lized ponds 
had irrigared gardens. Most fa rmers had their irrigated 
aarden on land which received water by government 
~on trolled irrigation canals. Water was ratio ned d uring 
the dry season anJ farmers had permission co receive 
water once every two to three weeks. Thus, fish ponds 

were fi lled co capacity when water was available and 
warer was dispensed as needed o ver t he period when irri­
aa tion canal warer was unavnilable. Without the fish 
b 

po nd, vegetable prod uction would be impossible or 
restricted during t he dry season. Obviously, fish ponds 
had more importance for coring water than producing 
fish , and many po nds probably would have been aban­
doned if not for their as ociacio n with irrigated veg­
etable production anJ livescock watering. 

Fish Feeding, Harvest and Consumption 

Feeding fish is a common practice in Guatemala. Of the 
25 projects still growi ng fi sh , 14 feed fish with kitchen 
and table scraps, 12 feed with grains and other by-prod­
ucts produced on t he form, 8 feed with fresh vegetatio n, 
and 8 purchase commercially produced feed. Purchased 
feed consisted mostl y o f diets for chickens. ix farmers 
purcha e chem ical fert il izers and 12 farmers obtain 
manure from source other than animals located nex t 
to fish ponds to enrich pond wa ters. 

A lack of ferti lizers to enrich pond water and/or a 
lack of fish feeds to increase yield no rma lly results in 
poor fish harvests. Eigh ty-eigh t percent of the owners of 
the 25 projects still utilizing their ponds fed their fish , 
24% also used purchased che1nical fertilizers and 48% 
also u ed manures from source · other than an imals 
located next to the fish ponds co improve fish yie lds. 
Thus, addition of nutrients to fish ponds to improve fi h 
yie lds is practiced in G uatemala. However, without har­
vest data the quality and quantity of fish harvests can 
no t be confirmed. Based on a rapid evaluation and visits 
with fam ily members, fish yie lds appear low. Thus, the 
quantity of feeds and fe rtilizer added to ponds is proba­
bly low. Ro ughly h alf the farmers interv iewed fed fish 
kitchen and table scraps and/or grains and agricultural 
by-products produced on the fa rm . Impoverished fami­
lies usually lack a consisten t supply of large amounts of 
ho usehold scraps and gra ins co feed fish the daily quan­

t ity needed for fast growth. 
Fish ponds a re harvested partially with ne ts or by 

hook and line without draining the pond, or are totally 
harvested by draining the pond and removing a ll the 
fish . Owners of 11 of 25 projects gro wing fish harvest 
fi h partially and rare ly drain their ponds. Owners of the 
14 remain ing projects use both partia l harvest combined 
with po nd draining once or twice a year to captLire fish. 
N o participan ts use pond d rnining exclusively to harvest 
fish. Participants in 14 of 25 projects growing fish har­
vest fish as needed , 5 harvest fish twice a year, 4 harvest 
fish once a year and 2 harvest fish less than o nce a year. 
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Participants were asked to indicate their method of cap­
turing fish. Twenty-one responded that they use a cast­
net and 4 use a seine net. T hree responden ts a lso use a 
baited hook and line together with a net to harvest fish. 

Fourteen of 25 pond owners still growing fish 
responded "yes" when asked if fish theft was a problem. 
Farmers a lso demonstra ted that theft was a problem by 
plac ing barbed-wire o r sharp stakes under the water sur­
face to discourage th ieves from stealing fi sh with cast­
nets. Many fish ponds were not easily observed from the 
house, which makes theft more d ifficult to control, espe­
c ia lly in households where no act ive young man is in 
residence. Moreover, unlike Panama, castnets are a 
familiar fishing implement in ruira l Guatemala and make 
stealing fish by an individua l easy. A lthough hook and 
line can be used to steal fish, la rge amounts of fish a re 
difficult to remove from a pond in a few m inutes, as is 
possible with a castner. Fish theft was considered a 
strong deterrent to effic ien t utilization of fish ponds. 

N ine ty-six percent of the pond owners still rais ing 
fi sh consumed some or a ll of their fish at ho me, 48% 
sold some of the ir fish harvest to neighbors, and o nly 
one farmer said he sold his entire fish harvest. 

Socio, economic Component 
Introduction 

Guatemala has, in 1998, an estimated population of 
11 ,278,000 people, 62% of whom live in rural areas. 
A ltho ugh per capita income is US$ 480, the d istribu­
tio n is decisively skewed (Goodwin 1998; Comisio n 
Centroamericana de A mbience y Desarrollo 1998) . The 
Catho lic C hurch in Guatemala has poi nted out that up 
to 80% of the populat io n may be living beneath the 
poverty line. Mismanagement: of t he economy, the 
"internal" war and unequal land d istri but ion help to 
account for the econo mic situa tio n. With the e lection 
of a civi lian to th e presidency in 1986 and again in 
1990, there was some economic recovery which has 
continued under subsequent regimes. For example, by 
the end of 199 I , runaway inflat io n had been reduced ro 
10% and G DP grew hy 3 .5%, but 87% of the popula tion 
were still living in poverty (Dosa l 1995). The Peace 
Accords of 1996 and continuing efforts to cope with 
rac ia l discrimination, to reduce injustice and to increase 
economic welfare have not yet realized their promise. 
There is, moreover, no assurance that the current 
emphasis on exports, neolibera lism and privatiza t ion of 

Guatemalan family enjoying a meal of fish harvested from 
their pond, 1989. Facing page. fiish pond located next to a 
cattle corral in Guatemala, 1989. Cattle manure fertilizes 
pond water. 

what had been government services will benefit the rural 
poor in the sho rt- or the median-run. Unequal d istribu­
tion of wealth and of land and racial or e thnic cleavages 
stil I preva i I. 

In view of all th is, it came as a surprise chat the sam­
ple of project partic ipants the evaluation team visited 
seem, on average, to be do ing more or less well. True, 
most of them are poor by conventional standards, but 
they were hardly the poorest of the poor by Guatemalan 
stan dards. O n the one hand, the curta ilment of extensio n 
services, which must have been impeded by the constant 
threat of civil war and then crime on the roads, may have 
had a negat ive impact on the project. On the o ther hand, 
for several reasons, a t least some project partic ipan ts in 
1998 may no longer have the same pressing, not to say 
desperate, need for extra food supplies that they had in 
the 1980s. 

Respondent Profile 

In G uatemala, the project worked with poor, ind i­
vidual househo lders who owned ( with o r without fo rmal 
title ) their own land. In 1998, the med ian age of heads 
of household is 48.5 years, several years younger than 
the Panaman ian sample. The G uatemalan sa mple is less 
literate than the Panamanian one. However, 71. 7% of 
the G uatemala sample are literate, and this is consider­
ably higher than the national adult literacy rate of 55% 
(Goodwin 1998) . Three factors probably account for the 
high rate of literacy in the sample. ( i) Most of the 
respondents (87.0%) are Ladinos, who usually have 
more education than Mayas; ( ii ) many of the respon­
dents live close enough to town to get an education; and 
( iii) as a group they are econom ically better off than 
most Guatemalans. Median and mean househo ld size 
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TABLE 2. Socio -DEMOGRAPHIC PROFILE OF 

HEADS OF HOUSEHOLD, GUATEMALA 1998. 

Age: males Average age 50.6 years 
Median age 48.5 years 

Literacy: Males 71.7% 
Ethnicity: Ladino 87.0% 

Maya 13.0% 
Language: Spanish 89.1% 

Spanish and Chorti 10.9% 
Persons/household: 

Average 5.7 
Median 5.0 

TABLE 4. ANNUAL HOUSEHOLD 

INCOME, GUATEMALA 1998 
Amount in US dollars Number Percent 

0-465 1 2.2 
466-837 7 15.2 
838-1,116 7 15.2 
1,117-1,674 4 8.7 
1,675-2,232 8 17.4 
2,233-2,791 7 15.2 
2,792-3,721 2 4.3 
3, 722-5,581 6 13.0 
above 5,581 3 6.5 
Not determined 1 2.2 
Total 46 99.9 

TABLE 3. YEARS OF f OR MAL EDUCATION COMPLETED 

BY HEAD OF HOUSEHOLD, GUATEMALA 1998 
Number Percent 

No formal education 13 28.3 
1-3 grade 18 39.1 
4-6 grade 12 26.1 
7111 grade and over 3 4.5 

Total 46 100.0 

TABLE 5. LAND AND CAmE OWNERSHIP, 

GUATEMALA 1998 

Land ownership: Average 14.4 hectares 
Median 2.1 hectares 
Mode 2.1 hectares 
Range 0.4 -186 hectares 

Land tenure: Private ti tle 35 {76.1) 
Private, no title 7 (15.2) 
Municipal commons 3 (6. 5) 
NA/ ND 1 (2.2) 

Cattle ownership:a 
Average 5.5 head 
Median 12.1 head 
Mode 3.0 head 
Range 1-51 head 

ND/NA = not determined/ not applicable. 

di rincrly high wage for a ru ra l 
worl er. If the wo rker w re on 
·ala ry, /h woul I b entitl to th 
quivalent of 14 month of salary, 

or U $ 1,042 per year, and 67.4% 
f the sam ple popul.ation had annu­

al household incomes of over U -.$ 
1 11 6. In 1987 · me 71 % of all 
ru ra l dwellers in uatemala lived 
in pover ty (Latin America n 
Regional Reports 1987). In hort, 

ur ampl , is doing well, part icular­
ly given their educat ion level 
CEtble 3). 

In oth ·r words, the de ·cription 
of project pa rticipants foun I in var­
i us early repo rt (Ca ti llo t 

a l.1 992; Hatch et al. 1995; Popma 
et al. 1995) does not rnatch what i 
r fl eeted in Tab!. 4. Ther are two 
p sible ex planat i ns for the dis­
crepancy. ( i) The ·ample may not 
b representative f the part icipant 
populat ion , and ch i· may b an arti ­

a Twenty respondents (43.5% of the total) reported fac e of n t hav ing visit d Alta 
owning cattle. Vcra paz, f r the Q'eqch i' there arc 

are 5.0 and 5.7 per n, re pec ti ve ly, typ ica l for 
uatemala but larger than in Panama. (Tables 2 and 3 ). 

Be ause it i almo t ::i lway difficult 1:0 get r li able 

qui te [ oor. (ii) O r, proje t I artic­
ipant are better off n w than they were in th 1980 , 
and , in fact, the ex tensionists who ·Kcompanied th 
evaluation team sa id they n riced im provement in. 

re pon c on income in Guatemala the survey a ked 
bout the range inco which annual household income 

fe ll (Table 4 ).The re pe ndent em beet r off than mo t 
rural uaremalan ·. For exampl U 3. 10 per d::iy is a 

li vin rnnda r I fo r 25 (54.J<Yc ) of re ·p nden.c in th 
sample. 

A n.other in.dicat i n of th ocio-ec nomic ·tatu of 
th . ::i mi le is land own rship. The av rag land hold in 
was l4.4 he ta re , with a m Han and a mod of 2. 1 
hec ta re · (Table 5). ln 1979, 4 1.1 % of nll farm in the 
councry were 0. 7 he wre or l ·s, an I the situ mion has 
deteri< rated ince then owing o a pt"l le nged rec sion., 
civil war and J emogrnphic gr wth. Ea rl. ier reports aid 
rhe ta rg t populat ion usually h cl less than 2 he tares f 
land and tha t the average hol -ling was 0.9 hectares (se 
the ln.trod ucti n). T hee fi gures are nly roughly con.­
si tent with what th urrent urvey l und. O nce aga in, 
the ex planat i n may be p or sarnpl ing, in rea e I wealth 
amono project part icipnnr , l r, arlier r ports mny h 'IVe 
been dealing with maiz plots, wherea the urren t sur­
vey included all form · f land hold in , inclucl in. back­
yard gardens. Even so, the urrent sample, n · Table 5 
elem n trares, include I some large Ian !owners who sim ­
pl <lo nor fit the early descri tions of part ic i1 anrs. 

The Gunt malan ·md Pam1rnanian <1 mplc are sim-
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TABLE 6. OCCUPATION AND SOURCES OF 

HOUSEHOLD INCOME, GUATEMALA 1998 
TABLE 7. RECALLED REASONS FOR INITIALLY Gender differe nce be tween 

Panama and Guatemala is diffi ­
cult to account for. H owever, 
women rnay play larger roles in 
small, family-sized pond than 
in the more complex, mu ltiple 
pond sysr em 11se<l in Pam1ma. 

Primary Sources of household 
ENTER ING A PROJECT GROUP, 

GUATEMALA 1998 
occupation imome 

Primary Secondary 
Reasona Responses 

N = 46 N = 46 N = 46 To obtain more food 25 
16 Farming 73.9 67.4 34.8 

Farm labor 4.3 8.7 10.9 
To improve children's diet 

Ranching 4.3 
Remittances 4.3 
Civil service 4.3 

2.2 
6.5 
2.2 

Enjoy collaborating with others 
Saw that the project worked well 
Invited to join by companions 

When asked how pond 
production and profit from 
ponds might be improved, r la­
t ively few (13, or 28.3% ) of the 
Guatemalan respondents chose 
"more technical ass istance ." 
Alrno t as many (12, o r 26.1 % ) 

Commerce 6.6 6.5 10.9 To earn more money 10 
Other 6.6 8.7 17.4 
None 15.2 

Errors due to rounding. 

ND 4.3 
Total 100.0 99.9 100.1 

aRespondents were asked to give the major 
reason, but apparently some gave more than one. 

Figures given in percentages; errors due to rounding . ch ose "more time to manage 

TABLE 8. DIVISION OF UIBOR, GUATEMALA 1998. 
po nds. " O th ers made what 
might be te rm ed technical 
cho ices , such as source fo r fry, 
water fo r ponds and so on 
(Table 9 ). Few ch ose "reducin g 
theft" wben responding to the 
survey, but it is cl ear from con­
versa tions with local people , 
from their fami li ari ty with cast­
ncts, and, pe rb aps most of all , 

Labor task Person(s) responsible for task 
Head of 
house 

Head of house Hired Head of house, 
and sons labor wife and sons 

Feeding fish 
Harvesting pond 
Caring for livestock 
Cleaning ponds 
Restocking ponds 
Selling fish 

11 
11 
7 
11 
9 
3 

8 
!3 
3 
7 
:, 
:, 

2 
2 
4 
4 
2 
1 

TABLE 9. WHAT WOULD BE THE M OST IMPORTANT WAY 

TO IMPROVE PROFIT FROM Parms OR INCREASE POND 

PRODUCTION, GUATEIVIALA 1998. 
Most important way Number Percent 

More technical assistance 13 28.3 
More time to manage ponds 12 26.1 
Better source of fingerlings 9 19.6 
Better source of water for ponds 6 13.0 
Fewer problems with theft 4 8.7 
Better price for fish 1 2.2 
Other 1 2.2 
Total 46 100.1 
Error due to rounding. 

14 
15 
14 
15 
13 
14 

Respondents were asked to reply even if they had abandoned their pond(s). 

ilar in chm about the same numbers are primarily farm­
ers by occupation . H owever, whereas 67.4% of the for­
mer li st farming as their primary source of income, only 
53.0% of the latter do (Tables 6 and 14) . In neither 
coun try do many respondents recall entering the projec t 
to earn more income, but instead most recall they want­
ed to increase food supply (Tab les 7 and 15). 

Women seem to play a much larger ro le in pond 
management in Guatemala than in Panama (Tables 8 
and 17) . Women played a sigrnifi ca nt ro le in pond man ­
agement in about 50% f ho us ho lds i.n G uatemala. 

Women of 
house 

9 
6 
4 
5 
3 
6 

Total 
responses 

44 
43 
32 
42 
34 
31 

from the methods they use ro 
combat theft (see tec hnica l 

section above), that th eft i a problem. 
Reasons wh y Guatemalan farmers have abandoned, 

under-utili ze o r manage the ir ponds we ll can be glea ned 
from Tables 10 and 11. To the degree tha t the sample is 
roughly representative of the siltllation, 39. 1 % of the 
ponds hav been abandoned, ano th er 47.8% are under­
used, and only 13.0% are well-managed. There are fe w 
significant differences among th e three sets of house­
ho ld ers (abandoned, under-used, we ll-managed). They 
are roughly of the same age, have about the same num­
ber of persons in the househo ld, the same median 
income and so on (Table 10) . However, there is a signif­
icant difference among the three sets with refere nce to 

adaptive strategies. A higher percentage (44.5 % ) of 
those who under-use the ir ponds and u high er percent­
age (33.3 %) of those with well -tu ,ded ponds have ga r­
dens th a n do those wh o abando ned the ir po nd s 
(16.7 % ). About the sa me picture emerges when gardens 
and coffee plo ts are taken together, and also when cat­
tle ownership is considered (Table 11 ). G enerally, proj ­
ec t partic ipants tend to use their pond as a source of 
water for ga rd ens or animals.Thus, although fa rmers 
may be under-using th eir ponds from th e perspective of 
an aquaculture spec ia li t, they may be usefu ll y deploying 
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TABLE 10. Soc10-EcONOMIC COMPARISONS AMONG THOSE HOUSEHOLDS THAT HAVE 

ABANDONED, UNDERUSE, ANO WELL MANAGE THEIR PONDS, GUATEMALA 1998 
TABLE 11. POSSESSION OF GARDENS AND CATTLE AMONG 

THOSE HOUSEHOLDS THAT HAVE ABANDONED, UNDERUSE, 

AND WELL MANAGE THEIR PONDS, GUATEMALA, 1998 Dimensions Abandoned Underused Well Managed Total Comparison 

Number3 18 (39.1) 22 ( 47 .8) 6 (13.0) 46 (99.9) Abandoned Underused Well Managed 

Median age of 44 50 45 
head of household 
Median number of 
persons/ household 5 5 5.5 
Median amount of 
land "owned" in hectares 2.1 3.0 3.9 
Error due to rounding. 
a numbers in parentheses are percentages 

chem fr m their p r pe rive. From the p rspe ti ve of the 
fa rmer, it makes ·en -e co use and maintain the ponds pri ­
marily a urces f wa ter for gardens an I an imals, and 

nly s conclarily u e them for fish fa rming. 
The identity of extensi m worker a lso may pby a 

ro le in the ' Ucce · or fo i.lure of fish pond . Poor fa rm r 
often view xten ioni as p tentia l patrons. After all, 
the a nt is usuall y wealthier and better connected than 
the far mers, ne indica tion of the agen t' useful onnc -
cion being that -/he w rks directly with fore ign c n -
ulcan c . Ex ten · ionise · may no t be well aid in 

uatemala, bu t they are far better off than rdinary 
fa rmer·. Peace C rps volunt rs, fo pite li ving more r 
I ss at the level of whatever oroup they ac ompany, a l o 
t nd to be een as p ten tial patron,. From wha t 
1bserv rs in Baja and Alta Verapaz ay (Field n te 
1998), in add ition to b ing p centi I patron , the Peace 

orps volunteer impre · ·eel th e farmer with the ir will ­
ingne - to trave l co remote areas to prom te the ponds. 
In re pon-e, farmers may have a I pted the p nds no t 

nly ~ r che d irect henefit th ponds would bring th -m 
ut al as a way t es tab lish positive reciprocal relati n 

with v )luntee rs wh m they though might be u eful and 
human patr m. How ver, when the perce ived patron, 
fo r whatever rea n , withdraw · from the scene, a certain 
amount of in terest in the ponds may be l t , unle s they 
prove too pr ficable t neglect under any condition. ln 
additi n, even elf- rehant, tf:!chnically profi cient fi h­
fa rmer may need rea , urance or 1Ccasional t chnica l 
aclv ic from an ex tensi n agent. When cxte1ri n erv­
i s ar cut back t o much , this may le::id a proj ct p::ir­
ticipant t abancl n o r under-utilize the ponds. 

Abandonment by it e lf need n r be read as proj ect 
fa ilure . In several case I the participants were o lder p -
pie, s m of rhem in poor hea lth, who e childr n lived 
in url an areas. Their need fo r ch p nd wa le in 
199 harr it had been in th 19 O· , and they had less 

Number of 
projects 18 22 6 

Projects 
with gardens 3 (16.7)* 10 (45.5) 2 (33.3) 
Projects with 
gardens and/ or 4 (22.2) 13 (59.1) 2 (33.3) 
coffee 
Projects with 6 (33.3) 11 (50.0) 3 (50.0) 
cattle 
*Percentages in parentheses. 

labor at home t manage th e ponds. In one not:c1ble 
instance, adult hildren ho ld clown we ll -paying secure 
jobs in urban areas and remit money to their c1ged par-
nts, furth r reduc ing the par nt ' need fo r th e pond . 

Abandoning the pond seemed, in 8 few case .. , to ind i­
ca te the h u ehold had incr ased it economic srntu 

nough to fo rego the b nefit 1f small-scale fish fa rming . 

PANAMA 
Technical Component 

Project statu s 

ix of cl1e 21 pnj ct evaluated (2 %) were con­
: ider <l abandon cl Four pr jects had member. which 
Ii ced lack of water to fill ponds i11 the d ry ·ea on a · a 
reason for aband nment. M mbers in 3 proj ccs a lso 
Ii ted roup problem , in 2 p rojecrs th ey listed land own, 
ership disputes , :md in l pr jeer leaking ponds w re 
given as additiona l rea ·a ns D r abc 11doning pond . The 
remaining 15 projects ( 71 % ) sti ll grew fish or rice in at 
least one pond. F ur pr jects had abando ned fi h cul ture 
and 1nly planted paddy rice in some of th eir fish ponds. 
Eleven projec t t ill had fd, t eked in at lease ne 
pond. Thu -, 52% of th 21 proje s insta lle I by 19 4 
·till mi ed fi ·h in at lea t 1 p nd. f the 11 p roject t ill 
growing fi h, 9 also had at least ne pond plan ted with 
paddy ri ce. n ly _ proj cts till in u e h ad not added rice 
a a c )mp nen t f the ir integrate I proj ect. 

When nstructed, prnj er. consi te I of a large fo r-
tening pond and l, 2 or 3 ma iler ponds fo r ·pawning 
ti lapia and nur ing t ilapia and carp fi ngerl ings. Five 
proj ccs had 4 I nds, e leven projec ts 3 ponds and five 
proj e ts 2 p nds (Lovshin et a l. 19 6)_ nly, proj t, 

ne c nrro lled I y a church cho l, sto ked fi sh in all 
their pond . The remaining proj ccs t ill growing fi h 
stock cl fish in only < ne pond, u uall y the fa ttening 
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pond. The remaining ponds were abandoned o r planted 
in rice. Reasons for abandonment or poor ut ilizat io n of 
the fish ponds a re varied and include group fa ilure, lack 
of consistent technical assistance and land d isputes (see 
the socio-econo mic section belo w) , poor site selection 
resulting in po nd seepage and fa ilure of the water source 
during the d ry season, and poor fish h arvests. 

As in G uatemala, one of the c rite ri a for project site 
selection was a permanent water source that could be 
d iverted to fil l ponds by gravity flow. Extension specia l­
ists selecting pond sites depended on community mem­
bers to assure tha t a water source was permanent. Lack 
of water to fill ponds in the dry season and constructio n 
of ponds on soils with poor water-holding capacity were 
serious constraints to proper pond utiliza tio n. Upon 
project completion in 1984, 2 projects were known to 
have water problems during the d ry season and ano ther 
project had a problem with water seepage fro m ponds. 
O ne of the 2 projects with water supply problems was 
ab le to overcome the problem b y finding an alternative 
water supply. A t the t ime of this evaluatio n 14 years 
later, 9 add it ional projects listed lack of water during the 
dry season as a reason for abandonment or for not stock­
ing fish in some po nds. O ne add itio nal project also list­
ed seepage as a reason for not stocking fi sh in some 
ponds. Yet, a ll but one project had eno ugh water for 
year-round o peratio n in 1983, an El N ino year of excep­
t ionally low ra infall (Lovsh in e t al. 1986). The increase 
in wa ter supply problems may be due to climatic change, 
deforesta tion and water withdrawal for domestic and/or 
agricu lture use higher in the watershed. Water shortages 
due to t he above reasons are unpred ictable. Moreover, 4 
diversion dams built with a bulldozer across small 
streams rn increase water levels and d ivert stream water 
to ponds by grav ity were washed out during heavy rain­
fall. The diversion dams were well constructed and were 
though t to have adequate spdlways. The chance of 
di versio n dams washing out o n streams that rece ive 
heavy runoff should be considered when select ing a si te 
to build ponds in areas of h eavy ra infall. None of the 
clams were rebuil t due to lack of funds or in terest by 
project members. 

Culture Fish and Fingerling source 

Farmers prefer to srnck t ilap1ia in their ponds. Of the 
11 projects stil l ra ising fish , 4 stocked m ixed-sex t ilapia 
and 7 stocked male tilapia, 8 stocked common , bighead 

1\vo-pond module with fish amt ducks in La Rena, 
Panama in 1984. Facing page, !two-pond module in La 
Arena, Panama in 1998. Fish are no longer grown and the 
larger pond (background) is used for flooded rice culture. 

and/or silver carp, and 7 stocked guapote tigre. Unlike 
G uatemala, project developers in P anama fe lt that proj­
ect members would need a t ilapia greater than 200 g at 
harvest to maintain their interest in the project. All 21 
projects were designed to grow 200 g tilapia, e ither by 
v isually separat ing males from fema les and o nly growing 
the males, or by po lycul turing mixed-sex tilapia with 
guapote t igre. Presen tly, 2 projects grow only mixed-sex 
tilapia, wh ich no rmally assures that harvests will consist 
of mostly small tilapia. Before the p roject ended in 1984, 
one community growing mixed-sex t ilapia, perhaps the 
poorest and most isolated of a ll the project communi­
t ies, had demonstrated a preference for growing male 
and female tilapia together witho ut a predator. While 
small fish are harvested , ra ising mixed-sex t ilapia nor­
ma lly assures that fingerl ings a re available for restock­
ing, and the technology required to produce the finger­
lings and to grow them to a larger size is undemanding. 
Seven projects are stocking guapote to control tilapia 
reproduction . Two of the 7 projects were stocking mixed­
sex tilapia and guapote in 1984 an d continue with the 
same culture strategy today. The remain ing 5 projects 
stocked only male tilapia in their fa ttening ponds but 
have included guapote at some time since 1984. 
Fatten ing ponds are rare ly stocked o nly with male t ilapia. 
Some females may gain entrance to the pond, usually due 
to mistaking females for males during visual selection . 
The fe males will reproduce and if the pond is not har­
vested in a timely fashion, t ilapia will overpopulate the 
pond and cause fish to stun t. Commonly, fa ttening ponds 
stocked with 1T1ale t ilapia are not managed properly. 
Tilapia harvest is delayed or ponds a re not drained com­
pletely, perhaps because of seasonal water supply restric­
tions, and ti lapia offspring multiply and slow fish growth. 
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Guapote have been added to the male tilap ia fattening 
ponds to control tilapia offspring and e liminate the need 
to harvest and to d ra in fattening ponds on a rigid t ime 
table. However, using guapote usually means that no 
small tilapia are avai lable in the fatten ing pond for 
re tocking. O nly 2 projects continue to grow male tilapia 
witho ut gu::ipote in their fatten ing po nd·. 

A principal o bjective of t he project was to teach 
project members to produce their own mixed- ex t ilapia 
fingerlings o r male fingerlings by visual separatio n of 
males and females (Lo vsh in et al. 1986) . Although proj­
ecrs were provided with add it ion al ponds for spawning 
and nursing t ilapia and project members were tra ined to 

produce male tilapi ;:i fingerl ings, o n ly l project produced 
a ll the ir small t ilapia on-farm and I project o btained 
small tilapia bo th o n-farm and from the government. 
The remaining 9 projects obta in their t ilapia fingerlings 
from a governme nt ha tc hery. A ll the projects stocking 
the carps must obtai n fingerlings from the government 
ha tchery. The Panamanian government has been ,1ble 
co con tinue to produce and to supply fish fingerlings to 
rura l fish ponds since 1984. Unfortunate ly, fingerlings 
are no t a lways availab le when requested and delivery is 
furt her de layed by unreli able transportatio n. 
Nonethe less, t he government has been a re liable 
enough supplier of fingerlings so t hat most projects t ill 
prefer to o btain fingerl ings from them rather than pro­
Juce their own fingerlings. Government conti.nues to 

J o nate rather than to sell the fingerl ings in most rnses, 
and th is inv ites con tinued dependence on the govern­
ment and de ters t he development nf private sector 
hatcheries. When asked wh y they d id no t produce their 
own male t ilapia fingerli ngs, more than half the respon­
dents said they thought tha t the method used to produce 

them was too difficult. As in Guatemala, project mem­
bers like to stock carps in the ir fattening ponds because 
they reach a large size, even tho ugh the governmen t is 
the o nly supplier of fingerlings. 

Self-suffic iency in male ti lapia fingerling production 
was nor accomplished for seve ral reasons, including con­
t inued government donation of fingerlings co fish pond 
projec t members, problems with water supply to and 
water eepage from spawn ing and nursery ponds, and a 
method to produce male t ilapia fingerli ngs tha t was too 
difficul t or laborious for many project members to learn. 

Integration with Animals, Gardens and Trees 

As in G uaremala, poor fish harvests from ponds 
managed by resource-limited fo rmers arc commonly due 
to lack of fish feeds or fe rtilizers co enrich pond waters. 
In itially, projects were as:ociatcd with animal husbandry 
to assure a ourcc of manure to fert il ize po nd waters and 
incre<1 e fish yields. In 1984, IO projects were associated 
with pigs, 3 project with broiler chickens, 2 wi th ducks, 
3 with cattle, and 3 with cattle and ch icken manure 
(Lovshin et a l. 1986) Presently, 9 of rhe 11 projects sci.I I 
ra ising fish arc associa ted with animals. Eigh t projects 
have pigs, 5 projects have chickens, 1 has clucks, and l 
has goats. Four of the projec t raise more than one ani­
mal. Cattle are no longer used to manure fish ponds. Of 
6 projects that had ca ttle assoc iated with fish ponds, at 
p resent 3 are abandoned , 2 plant only rice in some 
po nds, and I project grows rice and fish together in asso­
ciation with pigs and chickens. N one of the 15 act ive 
projects reported feeding fish or using chemical fertil iz­
ers, and only 3 reported that t hey fcrtil i:ed with manures 
obtai ned outside the project. Thus, rhe sole source of 
nutrients entering fish ponds is from animal manures, 
mostly from animals connected with the fish po nds. 

The amount of man ure e ntering ponds is re la recl to 
rhe number and si:e of animal ra ised next to the ponds. 
However, o nly the To le project, administered by the 
Catholic C hurch , had an adequate number of animals 
and, thus, adequate manure en tering its fish ponds. A 
second project had pigs that were well-cared for but had 
an inadequate number of chem to provide suffic ient 
manure for good fish production. Of the remain ing 6 
projects with p igs, 5 had no p igs in the ir sties a t the time 
of the evaluation team's o n-site visit, and one had an 
insuffic ient number of poorly nourished p igs chat could 
not supply the fish pond with enough manure fo r good 
fi h produc tion.No records are available co confirm the 
amount o f fish harvested fro m fish po nd since J 984. 
H owever, based on the ex perie nce o f the .:iq uaculcurist 
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o n the evaluation team, there is reason co believe chat 
most ponds growing fish , even th ose associated with ani­
mals, are performing below production levels recorded 
in 1983 and 1984 (Lovshin e t a l. 1986). 

A major obstacle co successful animal husbandry 
activities appears to be difficulty o btaining financial assis­
rance to purchase young animals and feeds. Five of 9 proj­
ects raising an imals were unable to do so without financial 
assistance from governmental o r no n-governmental 
organizations. These projects have not learned to save 
money from animnl sales to finance the purchase of small 
an imals and feeds. The projects have co wait until money 
is donated or loaned to them to rnise animals. Four proj­
ects were apparently able to self-- finance the purchase of 
animals and feeds. The C hurch-run proj ect at To le uses 
meat from animals and fish to feed students at their 
school. The C hurch has enough money to finance animal 
husbandry act ivities, al though the C hurch also may prof­
it financially from animal sales. A second project a lso had 
saved enough money from previous sales co purchase 
piglets, small chickens and feeds. The group was under the 
influence of a local governmental official who helped the 
group admin ister their money. The government officia l 
recognized the value of the project site as a leisure area for 
the community and worked to assure chat the project was 
well run and financially secure. The other 2 projects not 
requiring loans to ra ise animals probably struggled to feed 
their pigs. As noted above, l project not needing financial 
assisrnnce had some poorly nouris,hecl pigs in an enclosure, 
a ltho ugh the team did notice that the pig sty had been 
enlarged since project termination in 1984. The fourth 
project reporting that no financial assistance was needed 
had no pigs in their sty. In this case, project members 
reported that the last harvest consisted of three pigs which 
had been raised on locally grown grains, tubers, fruits and 
vegetation. Three pigs is well under the number needed co 
properly fertilize their fish pond. Transporrntion of an i­
mals and feeds to the projects, and transportation of large 
animals co slaughter is not a serious pro blem for most proj­
ects because roads into most projects have improved since 
1984. Feed companies will transpo rt pig feeds into project 
sites if enough feed is purchased to make the trip prof­
itable. Projects requiring lesser quantities of feeds ca n get 
drivers of public transport co pickup the feeds at a store in 
a nearby town and deliver the feeds to the project site. Pig 
processors will also pick up pigs for slaughter if the num­
ber warrants the trip. P igs can be raised without depend­
ing on government transportatio n of animals and feeds, as 
was the case for most projects in 1984. The numbers of 
chickens, clucks and goats raised next to the fish ponds 
were small enough that loca l sale was possible. 

Seven of the 15 projects still funct ioning in 1998 
had vegetable gardens in 1984. Presently, on ly 2 of the 
7 projects with gardens in 1984 continue to plant gar­
dens. Ho wever, paddy rice has been an important addi­
t ion to t he 15 projects stil l in use and in man y cases has 
surpassed fish as a benefit to project members. Thirteen 
of the 15 operational projects plant paddy rice in o ne o r 
more fish ponds. The insertion of paddy rice into fi sh 
ponds was a planned effort by the government in the 
late 1980s to improve the productivity of the fi sh pond 
projects. Early efforts were directed at teaching project 
members to grow rice and fish together in the same 
pond. However, o nly 2 projects appear to be growing 
ri ce and fish together, and the rema inder of che projects 
mo noculture rice. Rice is an important staple in the 
Panamanian die t and is planted widely for ho me con­
sumptio n, usua ll y on non-irrigated lands. However, 
introductio n of flooded rice on irrigated land has 
increased rice yields compared with yields from non-irr i­
gated land . With minor reworking of the pond bottom, 
fish ponds are easily adapted to the culture of paddy rice. 

Trees a re planted on land surrounding fish ponds in 
5 of the 15 projects still in use. The leucaena, eucalyp­
n1s and Caribbean pine trees a re m.a ture stands and pro­
v ide project members with poles for ho use construction 
and fences, firewood for cooking and wood products that 
can be sold to neighboring commcmities. 

Fish Harvest and Consumption 

Most projects harvested fish once a year with a se ine 
net dur ing Easter week. Four of the 11 p rojects harvest ­
ing fish had their own seine net; the remaining projects 
borrowed a ne t fro m the government to harvest fish . 
Members of 6 projects d rained the ir ponds after seining, 
while 5 purposely did not d rain po nds to a llow small 
cilapia to remain in the pond and grow to a larger size 
during the next cu lture cycle. Members of 10 projects 
still growing fish were asked 3 questions concerning 
their fish harvests. Th irteen of 22 respondents answered 
"yes" when asked if total we igh t of fish harvested was 
too small. Twenty of 24 persons questioned thought that 
fish harvests were too infrequent, and 12 of 21 persons 
thought that fish size was coo smal I at harvest. Members 
from 13 of 15 functio n ing projects did not consider theft 
a serious constraint to culturing fish. Members of th e 11 
projects growing fish responded chat fish were used for 
home consumptio n. O n ly 4 projec ts had enough fish a t 
harvest to consider sales of fish ro ne ighbors for addi­
t ional income. 



Impacts of Integrated Fish Cul ture on Resource Limited Farms in Guatemala and Panama 21 

Socio~economic Component 
Introduction 

Pa nama t day h.a a I opula tion of 2,6 1,000 pe -
pl , 45% f whom a re ru ra l. Alth ouoh yea rly per capita 

incorn a t $US 2,850 i ' re lat ive ly high for entra l 
A merica, d i t r ibuti n of income and wealth is marked­
ly skewed. Perhaps ,)s much a · 40 p rccnr of the popu­

lati n i oft n unable t meet ba ic ho u h o ld need 

(Panama y la N incz 1.998; Go dwin 199 ). 
incc 1 89, Pa n ama h a cxpcri n.c <l eco n o mi c 

r covery und e r ne libe ra l g v rnments comrnit ted t 

;:i free market econom y. A lthough governme n s h ave 

curta il cl suppo rt~ r communia l form , they a l · h av 

invested in infra cructure de, e lopment uch a" rm d 

c n tru cr ion , as t h evaluati n team found at a lma t 
every ·ite it vi~ic •d. H w ver co mmuniti s in which 

th modu le a re loca ted gen era lly have not h a red in 
the econ om ic recover y. Tw impo rtant facts are 

Hpparent. 

Ing n e r::tl, there l-1 a. been littl p pu l tion rrowth 

in the projec t communit ie -, a n artifact f youth emi­

grati n g co urban a rea. in ea rc h f im1 roved li fe 

bane ·. Fo r xample rural wages vary fro m a bout U · 

2.00 per day r lu lunch t U 5.00 without lunc h . In 

c ntra · , in th e ma ll city of Aguadulce, a work r in 

hrimp proces ing facto ry ca n make U $ I .40 o n a ten, 

b ur "h ift (Fi Id note , Ju ly 1 c 8). 
Rura l poverty i a h arsh ever. To cake one exam-

pl , med ian a n nual inc ) tn 'Kross proje t community 

h useh Ids has n t ch a nged over the la t 15 y a r . ln 

L983 med ia n inc me acn s the communit ie wa abLut 

U V00 end in 1998 it was U $ 1,480 (Table 12) . In 

l998 per capita incom.e in Pa nam a a a whole wa U $ 
4,670 (Goodwin L998) , and in o ur -ampl it was U $ 
253 (T: hie 12). ur 1998 ·amp le was coo sma ll f r 

definitive condusi n s, but the figures a re cons ist nt 

with the impression left by ice vi "its and rep res from 

xperi need aqua ultur exte n si ni ts co the effect chat 
LhL: ru ral poor hav not impr ved their li fe ch ance . 

Re. pondent Profile 

H eads t f h o u, c hol l in the sample p ru la ti n were 
more l rte11 111iJdl -aged tha n young, with th e m.eJi .m 
a ~e ~ r male · being 55 years and 49.1 years for women 
(Tab!, 12). Hou , hold r c mm n ly report rhat fi r 

wane f opportun ities in th countrysiJe, th e you th 

move co the c itie . Li teracy f 1r he·1d of household was 

0.9%, low r tha n the nationa l avera e (89%) bu hi gh 
f r a Larin A merican rura l populati n . H wever, ince. i 

akes ahout fo ur y ars of fo rma l educat ion t r tain the 

benefit of hoo ling, pr bably no m re than 0% of th 
-a mple populmion can really r ad a n ·I write (Table 1..,; 
Williams 19 5). Except ~ r t he ma ll community f 
Pcd re-' o, most If th e popu lation i atho lic. The 

med ian numbe r f per ns per hou hold i. 4.0, proba­
l ly an a rtifac t of e migration f you th to cities. Annual 

If-reported hou · ho ld incom , as noted, i' 1 w, with a 

mean of U $ 1 154 and a m dian f U $ 480, pretty 
much what it wa,' in the early 1980 (Table 12). Hou ing 

i · supe rio r to what i h und in rura l area · e lsewhere in 
entral Am rican , ow ing in pnrt c ·1 vari ty f govern­

ment prognms. A lthough mo t hea I. of hou eh lei giv 

their primary occupaci n a farme r, no m re th.an 53 .0% 
give farrn in(• a their primary o urc of incom (Table 

14 ). ln sh rt , the sample p pulacio n i m idd le-aged, 
0 c n ern lly unde redu a te 1, poor a nd o fte n imp verish d . 

ln 199 as in 1980, they n e d additiona l inc me and 

apparently add iti na l urce of ·h d, uch a can be 

ffe rc I by an in t grate I 0 arcl •n ,fish ponJ-animal ~ nj­

ect. Self- rep reed reason for initia ll y jo in ing th project 

we re t obtain m re food for home or childre n (Table 
15) . Add ing to i.ncome , as ll( ta - imp rtant, a datu m 

mi. tent with th pove rty of the pr )jeer partic ipa nts in 

th a t t h e fir r 

TABLE 14. OCCUPATI ON AND SOU RCES Of 
TABLE 12. SOCIO- DEMOGRAPH IC PROFILE OF 

HEADS OF HOUSEHOLD, PANAMA 1998 
TABLE 13. YEARS OF f ORMA.L HOUSEHOLD INCOME, PANAMA 1998 

Age: Males 

Li teracy: Males 

Religion; Catholic 
Other 

Average age 53.5 years 
Median age 55.0 years" 

80.9% 

90.4% 
9.6% 

Persons/household Average 4.6 
Median 4.0 

Annual household income Average US/ 1,154 
Median US/ 480 
Range US/ 60 to 12,01 2 
Per capita income US/ 253 

a For wives of heads of household average and median 
age = 49.1 years 

EDUCATION COMPLETED BY HEAD OF 

HOUSEHOLD, PANAMA, 1998 
Number Percent 

No formal education 11 10.5 
1-3 grade 33 31.4 
4-6 grade 58 55.2 
10th and over 2 1.9 
ND/ NR 11 9,6 
Total 115 100,0 
ND/NR = not determined or no response. 

Primary 
Sources of household 

income 
occupation 

Primary Secondary 
N = 115 N = 115 N = 115 

Farming 77.1 53.0 
Farm/ cane labor 7.8 34.8 
Ranching 6.4 13.9 13.0 
Reminances 5.2 13.9 
Civi l service 1.7 8.7 0.9 
Other 14.8 11.3 16.5 
None 20,9 

Total 00.0 99.9 100.0 
Figures given in percentages; errors due to rounding. 
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Project members with fish harvest in Mata Palo, Panama 
in 1984. Facing page, project members in Pedregoso, 
Panama in 1998. Members grow mixed-sex tilapia and 
flooded rice in their 2 ponds. Pigs are integrated with the 
fish ponds. 

goal of poor fa rmers is usually securing the ir food supply 
(Kuste rer 1989). 

The most common reason s for leav ing a project 
were ( i_) disagreement amo ng project group members 

and ( ii) that some projec t group members invested more 
lcibor than others in the ponds , b ut received the same 
div id ends of fish or inco me (Table 16). Respondents' 

comments ind icate tha t the tendency to d istribute ben­
efits equally amon g part ic ipants irrespective of labor 
input was a major problem. Although projec t group 
members ten d no t to blame elec ted projec t group offi­
cer fo r this, an o bserver may infer that cultura l and 
manag rial factor are in p lay he re. C ultura l in that 
despite a trad it ion of he lping each other with fo rm 
chores, rural Panamanians a lso h ave trong trad ition s of 
individ ual ism and a des ire to avo id "envy", and mana­

geria l in tha t proj ec t group offic ers fo und it difficult to 

impose di c ipline on project group members. A s several 
exte nsionists o bserved, the p rojec t did not inves t 
enough in managerial training. 

An attempt was made to determine if women he lp 
with the dai ly care of fish and Livestock. To ju lge fro m 
respo nses to survey questions, in no more than 11.YYo of 
househo lds, do wo rn.en partic ipate (Table 17). Ye t, 
wo men were observed to have a more ac tive ro le th an is 
re flected on the survey in some communit ies . 

As fo r major decisions concern ing ponds, 54.9c¾i of 
respo ndents said that these were or are made by project 
group officers (Tab les 18 and 19) . Exten si.on p layed less 
of a role th:rn expected. ln_ a sen se, this may suggest that 
a degree of se lf-suffic iency was atta ined, but this does 
not necessar ily imply exce llent or proficient man ageria l 
pe rfo rm ance. 

A d rop in n urn.ber of 

of h ousehold representing a famil y of abo ut 6 persons at 

that time. Across the 14 comm uni1ties, the average m11n­
ber of heads of househo ld pe r pr ,j ec t was 25.2, with a 
median of 24.0, and a range of 20 to 38. Average size of 

the fatten ing pond in the 14 communities was 2,830 m2 

so tha t each of the 25 h.e::i cl of h ouseh o ld h ad 1/25 or 

113 m2 of the fat tening pond to grow fi h for his frtmi ly. 
By 1984, the tota l nu mbe r of heads of h ouseho ld had 

dropped 31 % and was 244, with an ave rage of 17 .4 
h eads of household per proj c t, a median of 16.5 and a 
ra nge of 8 to 3 7. ln 1998, the re we irc 113 h eads of house­
hold in 9 proj ects because 5 h ad been abandon ed, with 
an average of 8. 1 heads of househ old per proj ect group, 
a median of 6.0, and a range of 1 to 21. Average size of 

the fattening pond in th e 9 project - was 3,009 m2 and 

each head of h ouseho ld h scl 1/9 or 376 m2 of the fatt:en­
ing pond from whi ch to harves t f ish . Thus, be tween 
1984 and 1998, membership in the project groups in 14 
communi ties h ad decressed 69%. 

ln the 9 on-going projec ts men t ioned above, 2 h ave 
become the property o f a s ingle owner (La Miel and 

TABLE 16. REASONS GIVEN FOR LEAVING bene fic ia r ies se rved by 

the projects was fou n d . 
To avo id guess work, the 

figures given here refe r to 

14 co m.munities fo r 
which ther were com­
plete dat3 in the l 980s. 
ln 1981, when the proj­
ecr began, 353 h eads of 
h o use ho ld e nro lled in 
the project in these 14 
comm unities , each head 

lr ABLE 15. RECALLED REASONS FOR INITIALLY 
THE PROJECT, PIINAMA 1998 

ENTERING A PROJECT GROUP, PANAMA 
Reason selected for leaving proje,ct a Number 

Affirmative Negative 
responses responses Disagreement among members rnf project group 41 

__________ _._ ___ __,___ Some project group members work more than others 33 

Reasona 

To obtain more food 107 2 Disagreement with project group officers 25 
To improve ch ildren's diet 95 12 Unequal distribution of benefits 23 

The powerful try to dominate othlers 22 
Enjoy collaborating with others 84 14 Insufficient benefits 17 
Saw that the project worked well 83 12 Had other work to do 14 
Invited to join by companiom 69 31 Work was too hard 2 
To ea rn more money 56 40 a Respondents could give more tllan one answer. Seventy-seven 
a Respondents could give more than one answer. A total of (67.0_%) respondents out of the total sample gave answers to this 

114 reispondents gave answers to this question. question. -------------------
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Ba ,mo), and 5 (La Pefi ita", Mata I a la, C hum ica l, 
Moruan iro de Boro unJ an Jo ·e) are more or le s 
owned and operated by cveral r bted fam ilie ·. In La 
Arena, un relared m n manag the pr jeer. PeJrego o 
conrinucs to be man'1ged by numerous unrelated heads 
of household. Observa tions about project group ·i:e and 
ownershi p I y related fam ili es also appea r to apply to the 
r maining pr ject (Majarilla, Pirnie za, El B::i rrero, Pi no 
del Cobre and Mogollon) , al thou ~h we lack pre i e bra 
for the 1980s. In Pino d · l obre and Mogoll -n, the 
pr jeer i m w owned by a inale ind ivi lua l. 

Community Profil es 

In the 1980·, survey data and en hnoaraph ic fi Id 
stu lies(Lovsh in t al. 19 6) ind ica ted thar ev ral fac­
tor in comhination eeme l t account fo r the variat i n 
in proj ct gr up technical perfo rmance. 1i r peat what 

ally more p 1werfu l than ordi nary pr je t gr up 
members, and it helped if them rnb r · of he proj ct 
oroup were linked by ties of kinship. 

3. although loca l elite cou ld mol ili:e peopl co 
ass i t a proj ct grmq1, th i tended tl encourage 
dependency, and was cc unc r- prod u rive for elf-suf­
ficiency. orrnnitment ·eemed gre, te r when local 
r,eop le cont ribute :I labc1 r t the project and were not 
dependent on a powerful local directnr. 

ln 199 there wa hard ly ime c rank l rder project 
group technical proficien y with the ore of confide nce 
with whi ch th.is was J one in rh c 1980 . A ide from la k 

f time, fish and live, tock pr Juction records w re not 
avai lab le. However, the 199 1 sit vi its offered ome 
uggescive lead (Ta le 20). J f ch seven es t project 

group as o 19 4 are exa mined, ir tu rns out that two cf 
them have abandoned their ponds, and the other fi ve 
sti ll main tain them. In the ca e of Las Pen itas this is clue 
in I rge mea ure co the inrerv mi n of , loc, I politician 
who, interestingly enough, i · not a re iJenr of the c )111-

mun ity. Conver-e ly, ii" the sev · n worst project gr ups as 
f 1984 ar exa mined, it turns ut three have aba n­

doned rhe ir ponds one (L Ar na) is functioning bur its 
pe1formance is rated as "poor", an I two (L8 Miel and 
Bayan ) ar not u e I fo r fish pr du tion and ach i 
owned by a ·ingle, w alth y inc.livi lual (Tab le 20). T hu 
if the eva luation team had pr di eted what the situat ion 
w uld be like in 199 on the be is of th 1984 rankin , , 
they would have come lose to what the site vi, its 
re ealed in 1998. 

This is not co ugge t that 1998 impl y re1 licacc 
1 4. As remark d in several plac , although the g n-
ra l o io- n mi situat ion at the ommun iry leve l 

ha changed littl e, there are difference ·. Ru:1d acce -- i-
almo t uni ver ·all y hetter, and there has bee n sa id before, project grL up per~ rm­

an e wa improved when: TABLE 19. WHO SHOULD OR CAN is more ut-migrati.on from com­
mu ni ties. T h t c mmunal fa rm 
are in Ice! i. ne i related to the 

J. th c mmun.i ty wa · n t steep ly 
·cm ified economi ally; 

2. a project gr up wa led by a so ial­
ly e ·teemed leader with some vision but 
not ne who wa much ri her or p liti -

TABLE 17. WHO MANAGES OR MANAGED 

THE FISH POND PROJECT, PANAMA, 1998 

Number Percent 

Male head of household 75 66.4 
Male head of household and sons 20 17.7 
Male head of household, sons and wife 13 11.5 
Women of the household 2 .7 
Other 3 2.7 
Total 113 100.0 

BEST RESOLVE POND-RELATED 

PROBLEMS, PANAMA, 1998 

Project group officers 
Extension and project 

group members 
Project group members 
local politician 
Project group officers 

and members 
Extension alone a 
No response 
Total 

Number 

46 

26 
22 
8 

7 
2 
3 

114 

Percent 

40.4 

22.8 
19.3 
7.0 

6.1 
1.8 
2.6 

100.0 
a 76 respondents (66.7%) said an extensionist 

had not visited the pond in 1998; 38 (33.3%) 
said an extensionist had visited in 1998. 

hanging policy envi r nm nt in 

TABLE 18. WHO MAKES OR MADE 

DECISIONS CONCERNING f ISH POND 

TASKS, PANAMA, 1998 
Number Percent 

Project group officer 62 54.9 
Extension, with or without 29 25.7 

project group members 
Members by themselves 21 18.6 
Other 1 0.9 
Total 113 100.1 

Error due to rounding. 
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TABLE 20. RANK ORDER OF PROJECT GROUP MANAGERIAL 

PROFICIENCY IN 1984 AND Srnrns OF PROJECT IN 1998 
Community, in Alternate Ponds used 
rank order of Status of project and/ or additional with animals 
project group in 1998 use of ponds in in 1998 
eroficiency in 1984 1998 

1 Guayabito abandoned 
2 Las Penitas good yes 
3 Mata Palo fair yes 
4 M. de Boro fair to grow rice yes 
5 Chumical fair to grow rice yes 
6 Pedregoso fair to grow rice yes 
7 Remedios abandoned 
8 San Jose fair yes 
9 La Miel not used for fish to grow rice 
10 Los Higos abandoned 
11 La Arena poor to grow rice 
12 Espavacito abandoned 
13 Bayano not used for fish to grow rice 
14 Las Trancas abandoned 

Note that with the additional information collected by extension personnel after the 
evaluation team left the field, the correspondirng figures for "abandoned" are 39%, 
for "under- utilized" are 48 %, and for "well-rntilized" are 13 %. 

Panama, rather than the ince rnal soc ial make-up f 
project groups on the coll ec tives . 

Nor is the suggestion that socia l facto rs alon e can 
accoun t for continuation or abandonment of modules. 
In some places, strictl y technical problems with water 
loss from pl nds (a in Piraloza ) r water source problems 
(as in G uayabito or Las Trancas) may discourage and 
even overwhelm project groups (see sect ion on technol­
ogy ). S imilarly, problems with bank loans may defeat a 
project group, or financial returns from th e modules may 
be such that project group members see no po int in con­
tinuing with the project. Even the best organized and 
best managed project group will have to abandon the 
modules if the land donor rescinds his/her donation to 
the p roject group, as occurred in Guayab ito, La Miel and 
Mogollon. 

Moreover, in some cases, the emigrating youth may 
leave behind older people wh > find it difficu lt to man­
age the ponds, as seems to be a facro r in Remedios. O r, 
better job opportunities may emerge and ca ke away time 
and labor from the project. For exampl e, a number of 
men from San Jose apparentl y work in the expanding 
construct ion industry in Santiago de Veraguas. For 
them, the opportuni ty costs of contribu t ing labor to the 
project group may be too high . 

In ocher words, community and project group so ia l 
sys tems qualify the impact of technical, finan c ial, 
national policy and similar factors. Taken one by one, 
technical, financ ial and pol icy fac tors usua ll y do not 
have enough weight so th at imply by themse lves they 
can make or break a proj ct gro up. A project group that 

meets the conditions mentioned above, particularl y if it 
is wel l-managed, can withstand a go cl deal of pressure. 
Guayabito is a case in point. Desp ite problems with its 
water source and difficulty ge tting bank loans, its proj ­
ect group functioned well, until the land donor rescind­
ed his land donat ion . When the land was rescinded, the 
modules were abandoned, but not until then . 

A t o ther times the socio-cultural sy tem of project 
planners and consultants may be problemat ic. For exam­
ple, one of the major problems the project groups face or 
faced has to do with uneq ual contributions of labor to 
the project combined with equa l shares of dividends 
from it . Unequal contributions of labor to a prL ject i in 
part, a cultu ra l matte r but a lso a manageria l 
prob lem.Yet, more time and effor 1t went into pond con­
struction than in to project group managerial tra ining. 
Similarl y, more time was inves ted up-fron t identify ing 
sites that met the technical cr ite ria fo r pond construc­
tion than went in to identifying communities who e 
in terna l soc ia l systems were cornpat ibl with ru ra l pro­
duction coopera tives , a lthough this was nece ar il y so 
given the time constra ints placed on the project. 

--------CONCLUSIONS 

GUATEMALA 

Fish culture did not have the impact on fa mily 
nutrition and financ ial well-being envisioned when the 
project was planned. The final report in 1992 (Casti llo 
et al.) to USAlD and the G uatemalan agenci e partici­
pating in the proj ct did not reflect this c ircumsta nce. 
H owever, nine years afte r the prnject was terminated, 
most fish ponds evaluated were abandoned or under-uti ­
l ized. Whatever the reasons for abandonment or under­
utilization, in most cases fish ponds ar not we ll-cared 
fo r, and th.i s suggests i-hat fish do nor or may not play an 
impon ant ro le in fami ly nutri t ion or financial we ll 
be ing. Incentives to properl y m:m ;:ige rhe fi sh ponds are 
not present. 

Integrating animals with fish ponds to improve 
fish yields fa iled. For reasons not fully understood but 
li kely relat cl to unprofitab ili cy or cost of inputs, broi ler 
and layer chickens assoc iated with fish ponds were aban­
doned. Cattle and milk cows are the only animals that 
continued to be assoc iated with fish ponds. Owners who 
do use cat tle and milk cows in assoc iati on with fish 
ponds are financially secu re, have large herds and feed 
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their an ima ls on pasture grass. Without a consistent 
source of manures to fertilize fish ponds, producers resort 
to k itchen and table scraps, and on-farm by-products to 

feed fi h. Most famll ies with fish ponds are resource­

poor and do no t have enough feed tO provide the fish 
with a nutritious diet, and this results in s low fish growth 
and low yie lds. Even farmers with the financ ia l mean to 
purchase feed fo r thei r fish a re reluctant to purchase suf­
fi cient quantities to adequately feed the ir fish. Fish sim­
ply do not provide th e nutritiona l or financ ia l return to 

just ify the expense of purchased feeds. In the absence of 

a predator, lack of t ilapia fingerlings did no t seem to be 
a major constraint to growing fish. The culture o f 
mi xed-sex Lilapia witho ut a predator pe rmitted produc­
ers to obtai n sma ll cil apia fro m the ir fattening po nds at 
fish harvest. 

The most benefic ial aspect of the fish ponds 
appear t0 he their abili ty to store water during the dry 
season t0 irrigate vegetables and water livestock. M any 
of the ponds used to store water are nor we ll utili:ed for 
growing fish but do play an important role in the nutri­
tional ,md financ ial well-being of their owners in other 
ways. Without the fish pond, farmers would be unable to 

plant a garden o r ra ise livestock during the dry sea o n . 
W hat an observer may designa te as "under-uti lized" may 
be qui te profitably uc il i:ed fro m the pe rspectiYe of the 
po nd owner. 

Abandon ing or unde r-utilizing a small -scale family 
po nd may be an art ifact o f changes in the dome tic 
cycle . As children become adu lts and move away fro m 
home, pa rt icula rly if they find re lat ively we ll -paying 
jobs in urban areas and remi t funds home, project par­

tic ipants simply have less need fo r t he po nds. In this 
context, it is u. eful to recall chat most partic ipants 
entered the project to secure mo re food. As ho useho lds 
become smalle r they h ave les, need for additiona l food, 
especially in cases where adul t children he lp to support 
parents and/or in cases where the o lder person is not as 

healthy o r as strong as she/he was when the project 
began. The po nds, having done the ir job, now become 

part of the past. 
Extension agen ts provide not only technical support 

but a lso may be or may become usefu l econo mic or polit­
ical connections for limited-resource farmers, and lack 
o( extension continu ity and constancy may dampen 
commitment co th e po nds. S imply being able to rouch 

base, so t0 speak, with an extension agent may maintain 
int:erest in the ponds.The employment of local farmers 
co act as extension agen ts may have been beneficia l 
when the proj ect was active. However, t he government's 

failure to continue co pay local extension agents ;-ifter 

the project terminated and the exit of Peace Corp vol­
unteer left fa rmers without technica l assistance except 
for governmen t workers located at fish hatcheries. 

PANAMA 

As in Guatemala, most fish ponds were aban­
doned o r poorl y uti lized for growing fish . Fish cul ture did 
not have the anticipated economic and nutri t io nal 
impact o n participant families. Levels of fish, animal 
and vegetable produc tio n recorded in 1984 (Lovsh in et 
a l. 1986) were apparenrl y not sustained. W hatever the 

reason fo r pond abando nment or poor utili:acion , in 
most cases fish_ ponds arc not well cared for, and this sug­
gests chat fish do not or may not pl ay an imporranc role 
in fami ly nutrition or financ ial well being. Incentives to 
properly manage the fish po nds arc no r present. 

T ilapia con tinue to be th e principal culture fi sh , 
a ltho ugh carps are appreciated by some project mem­
bers. Few project groups were able to learn or were suffi­
ciemly motiYated w produce the ir own t il api:1 finger­
lings. A governmen t hatche ry was able to proYide fin­
gerlings for most projects stil l growing fish , though sup­
p ly wa often spo radic. Most project members preferred 
to purchase fingcrlings or to receive them free from the 

government. Self-sufficiency in ti lapia fingerl ing pro­
duc tion wa not accomplished , though this was a princi­
pa l go::i l o f the project. 

Mose projec ts sti ll growing fish continue ro ra ise 
animals close to their fish ponds. A lthough the number 
of animals niised is he lo w recom mended leve ls fo r good 
fish yield, an imal manures are the only source of nutri­
ents ente ring fish ponds. Project memher do not pro­
vide fish w ith on -farm or purchased feeds. A ltho ugh the 
concept of integrating an imal with fi sh po nds has been 
retained , lack of cash and the difficulty obta ining loans 
fro m han ks, government and no n-governmen tal organi­
rn tion h inders the ability of project members to ra ise 
an imals in a manner chat wil l effec tively fertil ize the fish 
pond ro inc rease fish yields. O nly in a few cases has ani ­
mal husbandry developed into a e lf- ustaining act ivi ty. 

A in G uatemala, fi h po nds have been u ed in a 
manner unfore cen when the project was designed and 
implemented. M:=my ponds have been acbpted to plam 
irrigated rice. The Panamanian government actively 
promoted the con versio n of fish ponds into rice paddies. 
A t first, fish were grown toget he r with the rice. 
Ho wever, fo r unkno wn rea ons, fish have lowly disap­
peared from the rice ponds, and fa rmers prefer to grow 
the rice a lo ne. till, t he fish ponds a re used co produce 
food and income for project fa milies. In man y cases, rice 
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Farmer iiTigating vegetables with water taken from fami­
ly fish pond in Guatemala, 1998. Facing page, three-pond 
module located in Mogollon, Panama in 1998. Ponds are 
used to grow flooded dee. Pig sty (right) and storage shed 
(left) are abandoned. 

has provided a greater benefit to project members than 
fish and has replaced fish as the primary project activity. 

Land on which to plan t trees is o ften difficul t to 

obtain in areas where cattle ra nching is the primary 
activity. Cattle will eat young trees, and mature t rees 
compete with pasture grasses fo r nutrients and sunlight. 
A lso, economic benefi ts to project members from trees 
take years to rea lize. However, in projects planted with 
trees benefi ts to project members from the trees are 
probably equal to or greater than any other acti vity. If 
participants are willing to wait until trees reach maturi­
ty, trees make a good addit ion to community projects as 
they provide part ic ipants with bo th environmental and 
economic benefits. 

More time iden tifying communi t ies whose social 
system was compat ible with the demands of rural pro­
ducers' cooperat ive prio r to pond construction was 
needed. S ince this is not the place fo r an extended dis­
cussion of donor agency policy, perhaps it will suffice to 

note tha t donor agenc ies operate with fixed , re la tively 
short-term t ime sca les, about three years in the case of 
Panama. Moreover, donors require "specified objectives 
... to be achieved by 'carefully budgeted ' and regularly 
schedul ed activ ities and expend itu res" (Dyson -Hudson 
1985). Th is is entirely proper given the need for 
accountabil ity and the organ izationa l culture of donor 
agenc ies. This reasonable enough way of do ing things, 
nonetheless, puts pressure on consultants and recipient 
agenc ies like DIN AAC to con centrate effo rts on the 
most readily moni tored compon ents of a project, such 
as form ally organized groups, numbers of people trained, 
physica l infra-structure and so o n. 

However understandable, it probably makes more 
sense to invest time up-fron t o n social analysis. The 
cost o f making socio-cultural studies secondary to tech­
nical ones can be high . As an an alysis of ex post evalu­
at ions of World Bank and USA ! D projects indicated , 
the average economic rate of re turn fo r rural develop­
ment projects wh ich have incorporated soc iocultural 
analysis was more than double chat for pro jects wh ich 
had been poorly appraised from a soc io logical v iew­
poin t ( Cernea 1991 ; Schwarcz and Deruyttere 1996). 
Socio-cul tural analyses are not easy, they are a lways 
site-specific, and they take t ime. But they should be 
carried out prior to building infrastructure rather than 
concurrently with that activity. No two communities in 

this or any other project were or are exactly alike. Prior 
understanding of the particularities of each community, 
though th is takes time, migh t have made some prob­
lems more manageable. 

Table 20 is itself a concluding tatemen t. If a proj­
ect group is located in a commun ity characterized by 
equa li ty of need ( i.e., is no t steeply stratified econo mi­
cal! y) and is led by a person who is first among equals 
so to say and is a good man ager, then it can wi thstand 
all but the most overwhelming policy, technical and 
financial shocks. A lthough che data summarized on 
Table 20 are hardly conclusive, t hey do provide ev i­
dence fo r the conclusion. 

Finally, most development projects must not be 
seen primarily as either social, cul tural, technical, eco­
nomic o r po li t ical, but rather as a subtle interplay of a ll 
these fac tors. Putting this in writing may be bana l, but 
it is unfortunately no t commonplace in action. 

G ENERAL 

The evide nce suggests tha t the projects in 
G uatemala and Panama have had some success, 
although it has been limited. The re are two majo r rea­
sons for th is conclusion. 

First , some of the individual p rojects in G uatemala 
and some of the group projects in Panama have passed 
what Tendler e t a l. ( 1983) call th e "acid" test. That is, 
they have survived a full nine and fourteen years, 
respectively after donor funding ended and despite 
uneven technical assistance from extension services. In 
G uatemala about 61 % of the ponds in the sample are 
stil l utilized at some level of proficiency. In Panama, 
excluding the special case of the C hurch -sponsored 
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pr jec t in To le , 71 % o f the proje cs stil l x ist. Altho ugh 
perf rman e level · a re gene ra lly low, th heer fac t of 
enuu ra nce sho uld no t be slighce l. 

Se o nd , fr m tb per pec t ive of ch b nefici ari e , 
the pond are useful. T, be sure, fro m th · persp c tiv of 
th e d n o r · he pr jec t in both G uat ma la ·~nd 
Panama ha e ha l limited -ucce a t be ·c, and from th 
per pective of aq uac ulturali ·cs the project have no t 
rea lized th -ir incendcJ goa ls. Bur the p nds we re n ver 
intend cl to be us d by do no r o r I rofe sio na l sp c ialis ts 
in aquacultur . They we r intended fo r the use f ben ­
efi c ia ri s. Except fo r in ra nee f complete aba ndon­
m nt , many ponds a re u ·ed, tho ugh n t a o ri ginally 
intended. 

The r o rd of th pr jeers, then, i mixed and cer­
tainly nee ls t b improved. le can be improved, pro­
vid cl chat do nors and experc- lea rn to coopera te with 
intended ben fic ia rie in pr je t de ign, impl menta­
t ion and evaluati n. In the case of th is va luati on, the 
bencficiari e h ave tau ht the ut ide expert ·omethin 
about how local peop le learn co adapt fi h ~ o nd t 
the ir wn us . G iven th e record of many p lanned 
interv · ntio ns, perh aps it is suffic ient that the p ncls a re 
o f u e to I enefic iari . · nd the reh re ndu rc. ln chi 
sense the ben fic ia ri e have prov id cl an importan t le -
son fo r pr jeer planners. 

LESSONS LEARNED 

Genera ll y, the team found chat project failure wa 
d ue a combinat i n of linked causes, rather than to any 
single cau e. Abandonment r poor performan re ult 

from a combinatio n o f rcchni al, ec no mic and socia l 
facto rs, ea h p lay ing n and a mpli fy ing the o the r. Thi 
o n lu ion i r fl reel in the fo llowing re omme ncla­

tio ns ri bo ut fish pond proje cs des igned ~ r li mited­
resource far mer . 

(1) Choice of fish species : Where til ap ia are cu l­
cu r cl, mixed- x til apia i. ch - m · th d f cho ic even 
though h.a rve reel fi h arc usua lly less than I 00 g. Wh ere 
a larger ril ap ia i n ed l to sari fy consumer , culture of 
mixed-"ex ri lap ia with a pr clator can be employed. 
H wever, the predator often c nsume a ll the small fi h 
and no ne ar l ft h r r stocking. n -fo rm pr cl ucrion of 
ma l rilapia fi ngerlings by, isua l se lection and the ir cul ­
cur to 200 g r larg r wa not ucc s ful in Panama. 
lnexperie n eel t il apia pn lucers do n t eas ily gra p 
metho I t prod uce male t il ap in fi ngerlings. A great 
deal of xt ·nsi n effort is needed ro rr;ci in part ic ipants to 

produc mnle tilap ia fin oerl ings and su rain the acti v ity. 
lf I ng- te rm technical as i · ranee by governmen t ex ten ­
sio n agents i n t poss ihl e, then the best and perhaps the 
only a lternat ive h r susta ined o n-farm t il ap ia fi nner ling 
produc io n i ulturing mixed- ex cl cil apia. 

(2) Pond site selection : P nds hould be c n ­
tructed o n land owned by the fa mil y o r project or up . 

Pe r ept io ns that the land can 6 resc inded may di lu te 
the in cn civc ro inv -c time a nd effort in t he proj c t. 

a rcfu l study i needed t a ure tha t l, nd h as ac es 
to a p rm-a nent · urce o f fl w ing wate r tha t ca n be 
clir c reel to the p nd by grav ity. Pond · ii sh uld 
have e no ugh lay to ho ld pond war r. Pl ncl . rh at dri ed 
during the yea r w re abandoned or poorl y utili zed fo r 
fi sh cu ltur . 

(3) Project strategy: ln Gu•3temala an I Panam ... 'i, 
fish cu ltur w unabl t ma inta in the nutritional and 
economic ben fit to limited- res ur e farm r tha t wa ' 
d cum -rued at project term inatio n (Lov-h in e t a l. 19 6; 
Ca t ill et a l. 1992 ). Ba eel on th i · study, ub i tence (i h 
cultur by limited- res urce fa rm r with no experience 
growing fd1 i unlike ly t have positive impact on the 
randard o f li ving of pra titione r in C -ntra l America 

and quite po ib ly, the rl:'mainder of L::i rin America. 
Do nor agenc ie pr motina fi h culture in Lat in America 
should consider focusing on th e needs of mid Ile and 
high incom fa rm r interested in commerc ia l fish farm­
ing fo r dome t ic and · xpon ma rket instead of ub i -
tan e fish culture. 

Pr ject directed a t limi ti ecl- resource fa rmers sh ulcl 
concentrate o n the h ;ci rve ting f water fo r multi-cask 
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use as selected by project partic ipants. Perhaps the most 
unantic ipated and most useful find ing of th is study is 
that project partic ipants in both Guatemala and 
Panama were using their po nds for multiple ends, with 
fish production caking second p lace to the use of ponds 
to grow rice o r as a source of water for gardens and/or 
livestock. Ethnographic studies sh ould be carr ied out: 
during projec t planning, to assure that the project 
meets the felt needs of potent ia l benefic iaries and is 
compatible with their survival strategies, including 
their total farming system, their defini tio ns of gender 
roles in farm operatio ns, and their priorities. 

( 4) Group size and composition: In the case of 
cooperatively o r group managed fish po nd projects, 
some care must be taken to balance group size aga inst 
potentia l dividends fro m the project. Extensio n agents 
need to wo rk closely and carefully with local fa rmers to 
assure that the size of the group is manageable and that 
benefits meet expectations to warrant a commi tment 
fro m members to sustain th e project. Lovshin e t a l. 

(1986 ) suggested that at leas t 350 m2 of fattening pond 
per fa mily was needed to prov ided a famil y of 5 with 
one meal of fish a week in Pan airn1. 

(5) Policy environment: U n less a government or 
at least one of its line m inistries is committed to pro­
viding technica l and financ ia l support to fish farmers 
for at least 10 years, promo ting fi sh farming among 
resource-limited farmers sho uld be avo ided . Neither 
Panama nor Guatemala were ab le to sustain effecti ve 
technical ass istance bernuse of unstable po li tical envi­
ronments and changes in philosophies concerning eco­
nomic developn,en.t. Partic ipan t self-suffic iency and 
abi lity to sustain the pro jects was a goal in Guatemala 
and Panama. Ho wever, self-sufficiency does not mean 
that project participants sho uld have no contact at a ll 
with ex tension serv ices or wi.ll n ot need sma ll bank 
loa ns for an extended period of time. Reli ab le, effec­
t ive technical assistance does not mean constant hand ­
ho lding. le does mean that when needed, extension 
serv ices will prove re liable, effec tive and impart ia l. 

( 7) Integrated socio-technical models: We need 
better models of how technical, economic and social 
variables are mutually related, or at least, we need to 

pay more a ttention to ex isting mode ls when designing 
fish farming projects. Aquaculture is a socia lly embed­
ded activ ity and canno t be understood apart from the 
full context of social, econo m ic, politica l and ecologi­
ca l circumstances within which fish productio n occurs 

(Peterson 1982). A coro llary is t hat rather cl,an the 
usual method of placing an agricultural economist, a 
biologist o r an anthropologist in ch arge of a project, the 
role of each specialist sh ould be clearly defined before a 
project begins and equal weight should be given to the 
contribution of each. Of course, some person has to be 
the project leader, but there must be some clear com­
m itment that the ro le of each specia list will be given 
equal weight in the design, imple mentation and evalu­
ation o f the project . What the team wo uld add to this 
oft-repeated recommendation is that local people be 
included on t he team. They are the experts wh en it 
comes to identifying the part icularities of their own 
n eeds, priorities and local environments. 
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