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mproving the incomes of fishermen
Iand fish farmers, cspecially small-
scale producers, is noi a cimple,
straight-forward problem. This has
been shown through fshcries and
aquacultural development projects
sincz the early 1950's. These fisheries
and aquacultural development pro-
jects commonly emphasized techngi-
ogy and technolegical soiurions be-
cause it was widely felt ihat low
productivity was due to the use of
traditional or primitive fishing boats
and gear (1).

Because these means/tools of
production (boata and gear) were tra-
ditional or primitive, it was thought
that their technical efficiency could be
significantly inc.eased through mo-
wrization  (outboard/inboard) and
other mechanized devices (winches).

After three cecades of such tech-
notogical problem-s2'ving approaches
fishermen and fish farmers continue
ax the poorest population seg.nent 1n
th=ir country. The aggregate catch of
fishk has increcased because of the
introduction of new technology but
may be short-lived because of the
unmanaged use of the introduced
technology. As a result, fisheries
aver-cxploitation is threatening or

endangering the livelil:oods of fisher-
men for whom the introduced tech-
nology was supposed to benefit, In
some cases, irreversible resource
dainage has been reported because of
unmr.anaged introduction and use of
the new technology.

FARMING SYSTEMS
RESEARCH

Why do we choose to apply
Farming Systems Research (FSR)
mcthodology to fisheries when fisher-
ies differ significantly from agricul-
tere?

The opportunitiecs and problems
of fisheries have many more similari-
ties with agriculture thiin differences,
and can benefit from the Farming
Systems Research work in agricul-
ture. Further, Farming Systerns Re-
scarch methodology hns proven its
research and development/eitension
usefulness. it is now even more widely
and assiduously zpplied in agricul-
ture. It has definite applications to
fisheries because of its on-tite re-
search orientation.

In addition, fishcries presently
are at the stage where agriculture was
three decades ago. Many developing
country fishermen operate small-
scale, non-motorized boats and equip-
ment (mostly powered by wind or
manual labor using nars). Because of
this, these boats operate very close to
the shore.

Small-scale fishermen also have
limited managerial, technical and
mechanical skills and their fishing
methods and skills are largely tradi-
tional or primitive. Agricultural
psoducers in these countries were at
one stage in a similar situation, lack-
ing modern implement/equipment or
improved farming skills.

Farming Systems Research has,
among other research activities, been
instrumental in developing and im-
parting appropriate technical knowl-
edge and skills to these producers.
Farming Systems Research can simi-
larly contribiite to improved resource
use and improved fishermen welfare.

For example, expericnce with the
introduction of fishing boat motor-
ization has demonstrated that it takes
more than just installing a motor on a
boat. Many other examples can be
cited where such ad-hoc introduction

* ‘The original version of this paper was presented to the Farming Systems Research Symposium from August 13-16, 1984 at Sukamandi, Indonesia,
organized by the Agency for Agricultural Research and Development, Ministry of Agriculture, Indonesia,
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of motarization left many small-scale
fishermen deeper in debt. This is be-
cause very little attention was given to
the sociocconomic and sociocultural
aspects and conditions of the fisher-
men. Feasibility studies showing im-
proved income levels as 2 result of
motorization are not a sufficient con-
dition for success.

Although initially studies may
shew that additional rcturns from
motorization are greater than the
additional costs of motorization, the
effect of a larger supply of fish
landed on the existing price structure
is often e¢ither assumed away or over-
looked. Oft=n-times, marketing prob-
lems have nol been anucipated.
Marketing can be a real constraint.

Further, fishing boat motoriz-
ation is always a government initiative
with funds made available by the
gavernment. Just because the govern-
ment provides the funds does not
mean that the socioeconomic and
finan€ial positon of the recipient
fishermen can be overlooked. Too
often the fishermen are unable to
handle the additional demands for
operating costs such as fue!, repair
and maintenance not 12 mention his
limited mechanical and managerial
skills anc marketing knowhow. The
government does not provide or
advance the operaling or recurring
costs, just the (initial) capital invest-
ment cost.

Is a motorized boat really what

\ke fishermen need to improve their

income level? Should each and every
fishernan, especizlly those who de
not now own a boat (crew), who want
a molorized toat be given one?
Should the government loan to all
eligible fishermen or should the
geveinment institute group oOr co-
operative ownership of motorized
fishing boats?

Because the fishing boat motor-
ization program has spanned a few
decades and appears to be popular
and accessible to any interested fisher-
man, many [ishermen have come (0
regurd the ownership of a motorized
boat as ‘‘their right'’ and the solution
to the problems of low income. Go to
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any fishing village and talk to any
fisherman in 2 developing country,
one will quickly find out that such is
the mental and socioeconomic atti-
tude of the fishermen. To calch more
fish and hence enjoy a higher income,
a motorized boat is absolutely
essential, they will tell you.

Problems and frustrations such
as these can be minimized if Farming
Systems Research methodology is ju-
diciously applied 10 understand
fishermen problems. Farming Systems
Research methodology may point out
that motorization is not the answer 1O
the problem of fishermen poverty.
The Asian Development Bank and
the World Bank no ‘'onger provide
loans for the purchase of boats and
equipment. Instead, they are turning
to aquaculture.

Upgrading fisheries technology
through motorization is not among
the solutions in cases of over-exploita-
tion. Rather, the solution lies in re-
ducing fishing pressure (reducing the
number of fishermen and boats). This
can be aczomplished through cither
providing othe- gainful employment
{e.g. aquaculture, post-harvest han-
dling of catch) or organizing [or group
fishing with rights of ownership of
the group fishing flect. Such problem
dissection caa be facilitated by Farm-
ing Systerus Research methodology
because of the on-sile research ori-
entation. Fishermen and researchers
work together from the beginning.

Improving the socioeconomic
welfare of fishermen and fish farmers
through raising their productivity and
incomes takes more than technology.
There is a n=ed to understand the
fishermen aud fish farmers, firstly as
individuals and 1embers of their
respective communilties, and secondly
their communities as a whole. It is
also imperative to understand their
working environment and the ex-
ternal forces influencing their activi-
lies and decision-making process.

If technology were all it took to
improve the quality of life in develop-
ing countries, then the technology
which brought social well-being to the
developed countrics could be directly

transplanted, Such has not been the
experience  of technology transfer
from the West (except perhaps the
ubiquitous automobile).

A good illustradon is the con-
linuous implementation of Japanesc
technology of big boats and big ma-
chines and equipment instead of
sharing Japanese knowledge and
experience wita their system of fish-
ing rights and resource usc and con-
servation. If technology is all it takes,
then big boats and sophisticated
equipment would have improved the
lot of many fishermen long ago.

CHANGE FOR WHOM?

To a point, change must emanatc
from concerns shown by government
for its citizens, especially citizenry
living in abject poverty. To alleviate
such indecenl poverty, governments
have been known to impose top-down
technology transfer. The justification
often made 1s that productivity is low
because of the persistent use of primi-
tive or traditional technology. The
record of such top-down technology
transfer has been one with limited
success. Why else are fisherman still
living in utter poverty after three
decades of research and develop-
ment/extension effort?

WHAT IS FARMING
SYSTEMS RESEARCH?

On-sile rescarch began in recog-
nition of the limited success with
imported technologies developed for
environments which are clearly dif-
ferent from those of the exporting
countries. Agricultural research and
technology development is highly
locale-specific in many respects. This
is not commonly appreciated by those
in charge of fisheries research plan-
ning.

IARD Journal, Vol. 7No. J & 4, 1985.



Rarely is research in lisheries a
problem restricted to one discipline.
Thre combined experiences and back-
ground of different scientists contrib-
ute to 1 more thorough investigation
of research problems. The effective-
ness of such efforts is increased many
times over the usual independent
action of one scientist,

Farming Systems Research is
multi-disciplinary and inter-discipli-
nary involving biological, social, tech-
nical (engineering), political and insti-
tutional disciplines. All these disci-
plines are used to build upon local
knowledge: know-how, know-what,
know-when, know-why, and know-
whe=re.

The first rule of Farming Systems
Research is to take into account the
actual conditions and circumstances
under which the target producers are
operating. The research to be con-
ducted revolves around these condi-
tions and circumstances to effect
beneficial changes thought desirable
from the producers' perspective. The
researchers work for the target pro-
ducers, constantly improving the so-
lutions arrived at eacn incremental
stage, that is, evolutionary rather
than revolutionary.

APPLYING FARMING SYS-
TEMS RESEARCH TO
FISH PRODUCTION

Because of continuing poverty,
tropical small-scale fisheries urgently
require the introduction of beneficial
changes into their existing systems.
The study of existing systems of fish-
ing (productive endeavors) and their
communities can provide necessary
information to research personnel on
which to base their work in develop-
ing and testing solutions to fisher-
men's and fish farmers' problems.

Linking fishermen/fish farmers
and research personnel serves to im-
prove communication and interchange
and heightens the research personnel’s
understanding  of fishermen's/fish
farmers' problems and necds.

IARD Journal, Vol. 7Na. ) & v, 1985.

Three aspects of the Farming
Systems Research methodology arc
presented in this paper. The lirst is
concerned with developing improved
tcchnology but not necessarily new
technology, consistent wiin the desircs

. and circumstances of the target com-

munity. The second is to introduce
new technology as a supplemental or
alternative activity to the existing
activities in an area, The last one
concerrs bold changes, or beginning
from scratch, to develop new systems
(i.e. revolutionary).

Farming Systerns Rescarch is one
means of developing necessary tech-
nology and knowledge 10 increase the
ovesall productivity of the production
system. The end result is improved
welfare of the target clientele.

Considering that large arsas of
land in aquaculture are still grossly
underutilized (e.g. in the Philippines
and Indonesia), the scope for pro-
duction intensification clearly exists
(2,3). Yet, why have large tracts of
land under aquaculture not been fully
utilized? Maybe research to underpin
such full utilization has missed the
target. Perhaps rescarch is not
matched to the prevailing reality of
the grass-root situation the producers
are faced with? The nced for on-site
{on-farm) research is cloarly indicated
for the fisheries.

Lessons from Farming Systems
Research work in agriculture can be
invaluable in adapting Farming Sys-
tems Rescarch to [isheries problems.
Itis worthwhile to remember that it is
the business of research to promote
change in a socially favorable manner
(10).

FISH PRODUCTION
DEFINED

The utilization of living aquatic
resources for food production and
other economic purposes is classified
into either capture or culture (isheries
{1). For our purpose, capture and
culture fisheries are different forms
of fish production at differcnt levels

of management and technical sophis-
tication or human intervention,

Capture fisheries are really aqua-
culture practised without any man-
agement, that is, no artificial stock-
ing, only drawing upon naturally
occurring fish populations. No yicld-
increasing or yield-protecting inputs
of production are applied. The fish
are just harvested (similar to hunting)
with no concern given to sustaining
the stocks of fish. This system of fish
production is actually aquaculture
practised in its truly cxtensive form
(6). The fish stocks are not managed..
for optimum growth and rational
exploitation, The oceans and seas are
one large uncontrolled **fish pond*’.

Culture fisheries or aquaculture
involves human intervention, control
and management to reap higher pro-
duction by the application of all
available and known techniques of
production such as the use of supple-
mental feeding, stock manipulation
(e.g. stocking rate), usc of fertilizers,
control of water paramecters, pred-
ator, pest and disease control, and
improved genetics through breeding.
This is intensive aquaculiure,

Between these two cxiremes are
forms of aquaculture with various
degrees of managerial and technical
sophistication. Figurc below depicts
the various possibie levels of manage-
rial and technical sophistication of
fish production (1, 12).

The distinction between capture
and culture fisheries will be used less
and less because as the limits to the
natural production from the wild
(capture) are reached, fish production
will increasingly come from culiure.
Many authors (9) have reported an
increasing trend of fish production
from aquaculture. Many finfish and
shellfisn which were previously landed
from the wild are now increasingly
produced through domestication (im-
plying control and management). A
good illustration of this trend is from
Japan where cage culture is very well
established in its inland scas. In fact,
in a most recent article, Rhodes (1985)
reports that aquaculture is the fastest
growing sector of fisherics.
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Figure. Different levels of technological and managerial sophistication of fish production (I, 12).
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The trend away rom capture (0
culture fisheries is inevitable because
the productivity of open walers is
very low and will become even lower
with increasing [ishing pressure.
More efficient use of water and other
resources is thus indicated for culture
fisheries, Over the last 10 years, the
rate of growth of fish landings from
the wila has siabilized.

FISHERIES OF TOMORROW

Bxed on the estimates made by
the United Nations' Food and Agri-
culture Qrganization, landings of fish
on a worldwide basis is approaching
the maximum sustainable yield
(MSY). Partly as a result of this, and
dynamic cconomic forces (e.g.
escalating energy costs), aquaculiure
will wcreasingly be relied upon to
produce the required fish.

Presently the global harvest of
fish is about 70 millions tons. It is
calculated that once this harvest
exceeds YOO million tons, the existing
brecding stock will be adversely
affected. Predictions have been made
that within 3 to 10 vears, there will be
a worldwide shor:age of fish.

But this overlooks the manage-
ment of such renewable resources.
The application of science and tech-
nology cast in the Farming Systems
Research framework along with the
necessary political will, discipline and
hatdwork can be brought 15 bear on
the rational utilization of the fish-
eries,

With the acceptance of the 200-
mile extensions of national jurisdic-
lion and authority over fisheries by
manry countries, rational exploita-
tion, development and management
of fisheries is now feasible. This is
because 95% of the fish presently
lended are found within the 200-mile
iz, Although capture [isheries
presently account for about 90% of
the total world fish catch, fisheries
scientists recognize that further in-
crease in world catch from the wild is
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not likely given the high energy costs,
unenforceable management regula-
tions and unmanaged use of existing
capture fishing technology (1).

Because of this, aquaculture will
become more important. Recent ad-
vances in aquaculture technology, es-
pecially of artificial spawning and
genetics, and fishfeed formulation,
will ensure aquaculture’s role in fish
production. Already, success with
sea ranching and open water stocking
of fish have been reported. As long
ago as 1962 the Japanese Government
initiated a restocking program of
their surrounding seas (13).

CHARACTERISTICS OF
FISHERMEN AND THE
FISHERIES THEY
EXPLOIT

Since Farming Systerns Re-
search's thrust is to conduct research
according to the target clientele's
circumstances, the Tfirst order of
procedures is to identify and examine
the characteristics of the production
systems; in this case, the fisheries,
fishermen and their community. No
two fishing villages are alike,

Unlike temperate fisheries, trop-
ical fisheries are multi-species with a
relatively small count of fish in any
one shoal. It is also multi-gear, multi-
user and multi-community. In other
words, tropical fisheries are not
homogeneous. Many communities of
fishermen share more or less similar
resources. Because it is not homoge-
neous, it is critical that the target
fishermen or fish farmers be grouped
according to common or dominant
similar characteristics.

An important characte:istic of
fishermen and their communities in
devcloping countries is that they have
generally been bypassed in national
developmeni cfforts to bring the
country ‘n to the 20th century, As a
result, basic infrastructures such as
roads linking coastal villages to
markets are poorly developed,

Fisheries are greatly affecied by
weather and seasons. These can be
unpredictable. Fishing activities are
greatly constrained by the uncertainty
of weather conditions. Unlike agri-
cultural production in which the in-
puts and outputs can be estimated to
determine its productivity and cf-
ficiency with a relatively high degree
of certainty, such is not the case with
fisheries production. When a fisher-
man goes out to sea, he is nol certain
he will be able to catch fish. There is a
possibility that he will return with an
empty hole. Returning to shore with-
out any fish means that he has to
shoulder the entire cost of his un-
productive fishing trip. Agricultural
producers can expecl some ouipul
unless it is a complete crop failure.
Also,” the predominant mecthod of
fishing is still highly labor intensive,
especially among small-scale fish-
ermen.

In addition, many small-scale
lishermen in developing countries,
especially those who work as crew
fishermen (i.e. non-boalt owning)
have the attitude that the ownership
or acquisition of a motorized fishing
boat is synonymous with higher in.
comes. This is not a healthy attitude
and if not remedied can lead 1o
serious  over-fishing and more
noverty. Collective or group owner-
saip of boats and gear is a more
rational approach. These fishermen,
however, must relearn the spirit of
collective action and community-
mindedness. With modernization, the
tendency to be individualistic is
eroding the spirit of the common
good and the common interest (go-
tong royong).

But most important of all, fisher-
men depend on a resource which does
not yet have a satisfactory property
rights regime. What one fisherman
refrains from catching, other fisher-
man may decide to harvest. This
characteristic should be clearly rec-
ognized and considered in devclop-
ing and testing Farming Systems Re-
search-generated solutions to fisher-
ies problems.

Combined, the factors above
give rise to a working environment
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which is harsh and full of uncertain-
ties. Many fishermen cke out a hand-
to-mouth cxistence and remain poor
with no ready cash for anything.
Because they are poor and unskiiled,
their access to credit is limited. Credil
made available through government
programs has stiff conditions in the
form of collateral requirements and
unnecessary bureaucratic procedures.
This frustrates fishermen efforts,

Their illiteracy and trusting
nature alco expose fishermen to
malpractices or exploitation. Besides
their skills as fishermen, they do not
possess other skill which can be used
outside of fisheries. Consequently,
government efforts at encouraging
fishermen to take up non-fishing in-
coine-generating employment have
not been too successful. The govern-
ment, however, conlinues 10 search
for ways and means 10 expand
employment opportunities whether
fishing or non-fishing in the coastai
areas. Training and retraining pro-
grams have been carried out to ensure
some degree of success in attracting
fishermen out of the fisheries.

Attracting fishermen out of the
fisheries is predicated on the fact that
most tropic:' small-scale fisheries are
over-crowded. Beizuse the fisheries
are over-crowded, reducing the
number of fishermen, and thus reduc-
ing Tfishing effort (pressure), will
reduce waste and redundancy of
capital. As a result, incomes will
increase and resource allocation in
the fisheries will improve.

Another dimension to the over-
crowding problem of tropical fisher-
ies is the peak and slack periods of
labor utilization in fishing villages.
Because of the seasonal nature of
fishing dictated by the vagaries of
weather, fishermen find themselves
underemploved part of the year and
fully occupied the rest of the ume. It
is this slack period of at least 4
months of the vear that Farming
Systems Research can contribute to
identifying and examining alternatve
income-generating opportunities for
the fishermen.
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The first task of Farming Systems
Rescarch in this context is to obtain a
tirne tabled flow of labor use of
fishermen. With such a flow chart of
labor use, the secarch for gainful
activities during the slack period can
be made easier. Gainful activities can
be found which minimize conflicts in
the demand for labor. The same =an
also be done for other slack re-
sources. In fact, problems of seasonal-
ity of resource usc among small-scale
producers, whether in agriculture or
fisheries is all too commeon.

UNIT OF ANALYSIS

Besides using the stock of fish as
the only unit of analysis, a more
manageable unit of analysis for
Farming Systems Research purpose is
a designated fishing ground and fish
culture area. Of course the fisherman
and fiching boat, and fish farmer and
fish farm continue to be used as the
unit cf analysis at the micro-level.

A fishing ground can be cate-
gorized into two types, namely, those
earmarked for coastal aquaculture
(c.g. cage culture, scawced culture),
and thcse earmarked for capture
fisheries (e.g. harvest of scdentary
species, harvest of mobile species). In
the iatter, one fishery statistical area
can be considered one fishing ground.

Having chosen the unit of anal-
ysis, the definition of a fishing
systera is next spelled out. Following
standard Farming Systems Research
terminology, a fishing system com-
prises a set of fishing boats and gear
operated by a group of fishermen ina
fishing ground. Those fishing boats
and gear and the fishermen having
features which are common to be
sufficiently homogenous can be
grouped into one recommandation
domain,

The recommendation domain
for fish culture comprises the set of
fish farms which have also many

similar characteristics, Fish farmers
practise what cssentially is the same
type of production, having access 10
more or less similar inputs and face
similar operating vircumstances and
constraints.
With the recommendation do-
main defined, the next step s 10
gather information on the following:
— targel clientele's aspirations, [clt
needs, problems and capacities

_. climate of the fishing ground/fish
farms

— aquaecosystem  of the
ground/fish farms

— existing production practices (tech-
nology) and resource use patlerns

— demographic and socioeconomic
data of houscholds

— resources/inputs at disposal of
target clientele

— disposal of output

— external forces influencing system
under investigation.

This information :an facilitatc a
deeper understanding of the system
or recommendation domain under
study. Such a working knowledge of
the recommendation domain is essen-
tial to begin to identify the immediate
or pressing problems of the target
clientele. Farming Systems Research
is then brought to bear on the prob-
lems singled out for analysis and
resolution.

For the most part, Farming Sys-
tems Research revolves around mini-
mizing or eliminating constraints {o
higher productivity or higher in-
comes. The solutions are tested and
results either predicted or recorded
for evaluation and further improve-
ment on an incremental basis. 1t bears
repeating that the recommendation
domain must compose of sufficiently
diverse fishing boats in a fishing
ground or fish farms in a locale that
any recommendations arising {rom
Farming Systems Research work can
be applied and transferred. For this
reason, the recommendation domain
must be carefully defined and suffici-
ently broad 12 minimize the problems
of irrelevancy or inapproprialeness.

fishing

IARD Journal, Vol. 7No. J & ¢, 15385,



DESCRIPTION OF A FISH-
ING SYSTEM

A fishing system can be concep-
tualized as a set of elements or com-
ponents which are interrelated and
interact among each other, Thus, a
fish production system whether of
capture or culture origin, is fhe result
of interactions among the raany inter-
dependent components.

The nucleus of the system re-
volves around the fishermen whose
houscholds or families and means of
livelihood are closely linked. These
must not be separated. A fishing
system can be described as the manner
in which the households or families
allocate different quantities and qua-
lities of inputs such as capital, labor,
management and fishing grounds/
fish stocks, fishing boats, engines and
gear, [fish ponds, fish seeds (frv/
fingerlings) to which they have access,

They will combine ail these in-
puts in a manner which will maximize
thexttainment of the goals/objectives
they are striving for. Because of the
considerable overlap between the unit
of production and unit of consump-
tion these limlted-resource producers/
consumers find it difficult to break
out uf the poverty trap. Given their
present knowledge mostly comprising
traditional production practices, and
iisreted budget with competing needs
for consumption first and production
next, it is unlikely that they will be
able to improve their welfare on their
own,

Outside intervention in the form
of government assistance is needed to
educate these small-scale producers
on ways (0 help them to provide for
their families and themselves. Farm-
ing Systems Research which empha-
sizes a farming systems perspective
(FSP) is one such model which takes
the producers' situation as the focus
of problem-solving.

A fishing system can either be an
existing or a completely new system,
The latter implies that a new area is
takenr and a new system is designed.
In the literature, this is referred to as
New Farming Systems Development
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(NFSDj).

For example, because the popula-
tion in some countries such as Indo-
nesia is unevenly distributed, with
more than 60% living on two islands
of Java and Bali, the potential and
scope for new farming systems devel-
opment in virgin coastal areas is very
great,

EXISTING SYSTEMS

Scattered unevenly throughout
the indonesian archipelagic coastal
areas are fishing (marine) and fish
farming (brackishwater) communities.
Further inland are found freshwater
fishing (riverine, lake) and also fish
farming communities. There are ap-
proximately two million fishermen
and fish farmers in the country, of
which 45% are found on Java alonc.

Except for about 5,000 fisher-
men involved in {ong lining, pole and
line fishing for tuna and skipjack,
and trawling for shrimp in the waters
off Irian Jaya and Maluku, the re-
maining one million marine fisher-
men are mostly small-scale fisher-
men. Of the approximately 274,000
and 134,000 boats engaged in marine
and inland open water fisheries, only
21% and 26% are motorized. This
rate of motorization of the country’s
fishing fleet is lower than Thailand,
Malaysia and the Philippines. In
many respects, this is a blessing in
disguise because many lessons can be
learned from these neighboring
countries on how not to motorize the
fishing fleet.

The Directorate General of
Fisheries also reports that outboard
motor fishing boats are relatively
more costly to operate than inboard
motor fishing boats. Unfortunately,
there are more outboard than inboard
motor fishing boats in Indonesia.
This can be cited as a partial example
of inappropriate technology and a
case for Farming Systems Research
input.

The motor type, however, is only
part of the tota! fish production tech-

nzlogy. The outboard motors, es-
pecially those using kerosene, may be
appropriate for some areas bul not
everywhere,

Just as there arc different types
and sizes of boats and motors, the
gear types are equally numerous. The
most common [ishing gear in usc are
handlines, pole and line, gill nets, lift
nets, long lines, seine nets, troll lines,
muroami and in certain waters trawls,
It is calculated that about 60% of the
total marine fish landings are caught
with the use of seine nets, gill ncts and
lift nets. Some of these nets are inter-
changeable,

Different categorics of
operate these boats - boat captamn,
boat navigator, master fisherman and
crew fisherman. Crew size ranges
from | manboat to 30 manboar.

crew

NEW SYSTEMS

Because of security implications
along its 81,000 km coastline, many
with sheltered bays and gulfs, New
Farming  Systems Development
(NFSD) can be applied to open up and
develop these new areas into settle-
ment schemes under the country’s
lransmigration program. So far,
transmigration of fishermen and fish
farmers out of crowded Java has not
been as successful as could be. The
development of new fish production
systems integrared with the forestry,
agriculture and other resource endow-
ment of the virgin areas represents a
very exciting area for the application
of Farming Systems Research method-
ology.

ECONOMICS AND
FOLLOW-UP

As soon as possible and at every
stuge of Farming Systems Research
work, changes introduced must be
cconomically monitored. This will
ensure that the changes introduced
are economic and the target clientele
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see the bencfits of adoption. More
significantly, continuous economic
evaluation will provide a basis of
fecdback assessment whether to con-
tinue or to modify/revise or to
abandon the suggested changes. Also
cconomic monitoring can help to
avoid costly mistakes in Farming
Systems Research generated changes
even if technically attractive.

TFo succeed, the solutions devel-
oped must meet three criteria: first,
solutions/changes should require low
cash outlay; secondly, solutions
should have short pav-back period,
and lastly, changes should be easily
replicated and stable.

Follew-up is another importan’
aspect which can ensure adoption and
success. Whenever possible the target
clientele should assume full respon-
sibility of the introduced changes at
the earliest possible time. Their sense
of participation will be greatly en-
hanced; they are not merely consulted
but are involved in the true sense of
the word. Thus, introduced changes
must 1ot only be technically feasible
and economically attractive but also
require regular follow-up.

References

1. CHONG, K.C. 1984. Rethinking Fisheries

and Aquaculture as a Source of Food.

Paper Prescnicd to the Freedom (rom

Hunger Conference on the Right to Food,

Monircal, Canada, May 23.31, 1984, 26 p.

CHONG, K.C.. M.S. LIZARONDO,

V.F. HOLAZO znd L.R, SMITH, 1982,

Inputs as Related 1o Quiput in Milkfish

Production :n the Philippines, ICLARM

Technical Report 3, Burcau of Agnicul-

tural Economics, Fishery Indusiry Devel.

opment Council, and Internationa! Center
for Living Aquanc Resources Manage.

ment, §2 p.

} CHONG, K.C., ALl POERNOMO and
FAISAL KASRYNO. 1984, Economic
and Technological Aspects of Indonesian
Milkfish Aquaculture. Paper Presented to
the SEAFDEC-IDRC. Sccond {nterna-
tional Aguaculture Conference (SIMAC)
October 4.8, 1943, lloilo City, Philip.
pines, 27 p.

4. CHONG, K.C., M.S. LIZARONDO,
Z.5. DE LA CRUZ, C.V. GUERRERO
and |.R. SMITH., 1984, Milkfish Produc-
rion Dualism in the Philippines: A Multi.
disciplinary Perspective on Continuous
Low Yiclds and Constraints to Aquacul-

12

42

CONCLUSIONS

The socioeconomic plight of
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impact on the welfare of these fisher-
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institutional support but also com-
mcnsurate compensation and incen-
lives to its own research personnel to
do field work.
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