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2. PROJECT AUTHORIZATION
 

INDONESIA 	 FISHERIES RESEARCH AND
 

DEVELOPMENT PROJECT
 

497-0352
 

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961 as
 

amended, I hereby authorize the Fisheries Research and Development
 

Project (the "Project") for Indonesia (the "Cooperating Country"),
 

including planned obligations of not to exceed Three Million Seven
 

Hundred Eighty Five Thousand United States Dollars (.3,785,000) in loan
 

funds and Three Million Three Hundred Twenty Thousand United States
 

Dollars (43,320,000) in grant fands, over a six year period from the date
 

of authorization, subject to the availability 	of funds in accordance with
 

the A.I.D. OYB/allotment process, to help in financing certain foreign
 

exchange and local currency costs for the Project. The planned life of
 

this Project is six years from the date of initial obligation.
 

2. The purpose of the Project is to install viable fisheries research
 

programs at the Ministry of Agriculture's Agency for Agricultural
 

Research and Development (AARD) fisheries research institutes and key
 

universities to address significant regional fisheries production and
 

marketing constraints. The project will focus on the establishment of a
 

National Fisheries Research Agenda to coordinate the fisheries planning,
 

training, and research activities of the Ministry of Agriculture and
 

Ministry of Education and Culture. It will also provide for special
 

studies involving assessment of fisheries policy and marketing
 

opportunities, and strategies for establishing national research and
 

marketing policies. A.I.D. assistance will finance the design and
 

construction of research facilities, imported and local equipment,
 

training, technical assistance, policy studies, and monitoring and
 

evaluation.
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years from the date of first disbursement of the Loan, including a grace 

period of not to exceed ten (10) years. The Cooperating Country shall
 

pay to A.I.D. in United States Dollars interest from the date of first
 

disbursement of the Loan at the rate of (a) two percent (2%) per annum 

during the first ten (10) years, and (b) three percent (3%) per annum 

thereafter, on the outstanding disbursed balance of the Loan and on any 

due and unpaid interest accrued thereon. 

b. Source and Origin of Commodities, Nationality of Services.
 

Commodities financed by A.I.D. under Project loan funding shall have
 

their source and origin in the Cooperating Country or in countries 

included in A.I.D. Geographic Code 941, or if grant-funded, in the 

or the United States, except as A.I.D. may otherwiseCooperating Country 

agree in writing. Except for ocean shipping, suppliers of commodities or
 

services shall have their nationality in countries included in Code 941 

or Indonesia if loan-funded, and if grant-funded, shall have their 

maynationality in the United States or Indonesia, except as A.I.D. 

otherwise agree in writing. Ocean shipping financed by A.I.D. under the 

Project shall, except as A.I.D. may otherwise agree in writing, be 

only on flag vessels of the United States if grant-funded, orfinanced 

countries 	if loan-funded.
Indonesia, the United States and other Code 941 


Signature 	k 

WilliamP.Fule 

Clerace 	 Date: August 28, 1986
 

Clearance: ARD :RCobb______ 

PRO:RRedman 

FIN :RMcClure
 

DD : J.nde rson 

Drafted: 	 .k:GBiv 
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3. PROJECT SUMMARY AND BACKGROUND
 

3.1 Project Summary
 

3.1.1 Problem Identified
 

There is significant unexploited potential for increasing Indonesian
 

marine fisheries and aquaculture production. Although the Directorate
 

General of Fisheries (DGF) estimates that current production levels are
 

only about 20 percent of potential, the limited introduction of modern
 

technology in recent years has supported production gains averaging 4.2
 

percent per year. To sustain and increase these growth trends, the GOI
 

and other donors are making significant investments in fisheries sector
 

development. Given the high priority currently placed on increasing
 

foreign exchange earnings in light of declining oil revenues, emphasis
 

has focused on the rapid increase of fish products for export.
 

Production to meet rapidly rising domestic consumption needs and the
 

strengthening of human resources, institutional, and analytical 

capacities to complement existing investments and sustain and expand 

production have received little attention. 

3.1.2 Project Goal, Purpose, and Components
 

The goal of the Fisheries Research and Development Project is to
 

improve the technological and management resources available to public
 

and private entities involved in Indonesia's fisheries sector. Both are
 

essential to increase production, employment, per capita income and
 

efficiency. The purpose of the project is to install viable fisheries
 

research programs at the Ministry of Agriculture (MOA) and key
 

universities that will address significant regional fisheries production
 

and marketing constraints.
 

The project will establish a national coordinated fisheries research
 

agenda, support research programs at the MOA and at key universities to
 

address priority production constraints: and improve academic training at
 

selected universities with mandated responsibilities for fisheries
 

training. The project will focus on the identification and testing of
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aquaculture production

production constraints associated with freshwater 


in South Sumatra, brackishwater aquaculture production 
in South Sulawesi,
 

fisheries production and processing, and the
 
Eastern Indonesian pelagic 


on common
 
a national research agenda with special emphasis
development of 


problems of fish production and marketing.
 

Fisheries Development: This component will develop

Freshwater 


for improving freshwater fish culture. It will
 
technologies appropriate 


important freshwater fish
 
seek to mitigate declines in production of 


new production technologies related 
to
 
species by developing and testing 


and fry production. Relatively

fish nutrition, broodstock quality, 


strong academic staffs at the Institute of Pertanian Bogor (IPB) and the
 

for

(UNRI) will be utilized to strengthen the Agency


University of Riau 


Research and Development (AARD) fisheries research programs

Agricultural 


as a result
 
the Bogor and Palembang facilities. Production increases 
at 


not expected to encounter marketing problems.

of this project are 


However, the potential for longer-term demand for fish products in South
 

latter stages of the project under a
 
Sumatra will be assessed in the 


special studies component.
 

Research: Component activities are focused in South

Brackishwater 


areas.

Sulawesi, one of Indonesia's major milkfish-shrimp production 


program at the AARD Research Institute for

Strengthening the fisheries 


at Maros, through collaboration with the
 
Coastal Aquaculture (RICA) 


a good foundation for
 
University of Hasanuddin (UNHAS) will provide 


the South Sulawesi fisheries industry. Priority is
 
sustained growth in 


assigned to solving constraints limiting milkfish-shrimp production,
 

issues of production management, water quality and
 
specifically, 


The research is complemenLary

bacterial contamination of fish products. 


improve the

GOI and other donor investments underway to 


to major 


construction and management of brackishwater ponds.
 

Eastern Indonesia Fisheries Develooment: This component will improve
 

of processing and marketing

technologies needed to decrease the costs 


test economical

consumed fish products. The project will 


domestically 


the data base required to articulate sustained
techniques for developing 


policies for Eastern Indonesian marine fishery

yield management 


Pattimura
 resources. A staff development program at the University of 
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(UNPATTI), will allow the new Fisheries Faculty to strengthen 

collaboration with AARD in the area of marine fisheries and strengthen 

capacity for the academic and/or speciality training of DGF provincial 

staff in Maluku and Irian Jaya. 

Fishery Research Management and Fishery Policy and Flanning:
 

Activities within this project component address staff, data and
 

management constraints faced by the MOA in establishing national fishery
 

(a) development of a comprehensive
policies. Two major foci are planned: 


national fisheries research agenda and policies to address key fisheries
 

issues; and (b) improved planning,
production and marketing 


implementation and management of fisheries research.
 

Critical policy questions need to he addressed. These include
 

priority issues such as the identification of factors affecting high
 

rates, the role of public vs. private investment in
ocean freight 


fisheries development, fish market structure and its effects on
 

consumption and welfare, and the impact of foreign investment on export
 

fish production.
 

3.1.3 Project Implementation and Financing
 

The project will be implemented over a six year period. Project
 

implementation and coordination responsibilities will rest with the
 

Agency for Agricultural Research and Development (AARD), Ministry of
 

Agriculture (MOA) in collaboration with the Directorate General of Higher
 

Education (DGHE) in the Ministry of Education and Culture (MOE).
 

The project will support technical assistance, training, research, 

and minor facilities development and equipment purchases. Loan funds 

totalling 43.785 million will support the cost of in-country English 

language training, U.S. training for 20 degree candidates (5 PhDs and 15 

MScs), and the design and construction of AARD facilities at Palembang
 

loan
and university research facilities at IPB and UNHAS. In addition, 


funds will be used to purchase equipment. A $3.320 million grant will
 

provide 6 person years of long-term technical assistance in fisheries
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and policy, and 68 person months of short-term
research planning 


technical assistance in fisheries research, production and management,
 

will support research in areas such
and some equipment. Special studies 


as national fisheries policy formulation and implementation, research
 

curriculum development and training, fish
 
management, fisheries 


processing and marketing issues.
 

GOI funds will support in-country short-term training for 200
 

participants, administration costs of the project, and some of the
 

commodity costs. The GOI's contribution totalling 4.207 million
 

49 percent of total project costs; 1.507 million in Rupiah
constitutes 


contributions and 42.700 in in-kind contributions.
 

3.1.4 Monitoring and Evaluation
 

Project monitoring and evaiuation will focus on three distinct but
 

related project outputs: the volume and relevance of research developed
 

under the project, the degree to which institutional capabilities to plan
 

and carry-out research within collaborating institutions have been
 

strengthened, and the impact of project-related changes oh fisheries
 

production. The project monitoring plan has identified key indicators of
 

over
increased institutional and research capacity which will be tracked 


the life of the project. Mid-term and final evaluations will examine
 

universities
project impact, particularly the capability of AARD and the 


to plan and carry out fisheries research in the three areas supported
 

under the project.
 

3.1.5 Constraints to Achieving objectives
 

During the discussion of the Project Identification Document, several
 

issues were identified by the Mission. While a detailed analysis of each
 

of these issues appears in Annex F, the Mission's concern over the
 

ability of the GOI to support the counterpart budget outlined in this
 

project necessitates discussion here.
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Recent GOI budget cuts mandated by declining oil revenues have
 

severely limited counterpart funds which GOI agencies can pledge in
 

support of foreign-assisted development projects. In developing this
 

project USAID staff have discussed this issue with GOI officials and have
 

designed the project in such a way as to minimize risk. First, USAID'S
 

support of training early on in the project and the delayed support of
 

research, an area of major AARD fiscal involvement, will provide AARD
 

with sufficient time to secure additional funding, complete heavy capital
 

investment commitments, and shift funds from infrastructure to
 

operational research support. While these steps will not ensure the
 

required reallocation of funds in support of fisheries research which
 

both USAID and Indonesian colleagues believe is necessary, it will
 

facilitate budgetary change and increase the probability that counterpart
 

funds are available when needed.
 

3.2 Project Background
 

Indonesia is an aquatic nation. Its 775,000 sq. km. of continental
 

shelf, 5.2 million sq. km. of ocean, 277,000 hectares of fresh and
 

brackishwater ponds, and abundant rivers constitute an invaluable natural
 

resource which is beginning to play an increasingly important role in
 

national development. In 1984, the value of all fish and fish products
 

harvested was Rp 1,220 billion, or about 1.6 percent of Indonesia's gross
 

domestic product (GDP) at current prices. Production gains reached 2.26
 

million metric tons in 1984: 75 percent from marine fisheries, 12 percent
 

from inland capture fisheries, and 13 percent from aquaculture. The
 

sector provides jobs for 5 percent of Indonesia's workforce, employing
 

1.29 million marine fishermen and 1.59 million inland fishermen and
 

aquaculture workers, as well as a large number of people engaged in
 

transport, processing and marketing.
 



Recent evidence suggests that there are significant opportunities 

for continued growth in marine and aquacultdre production, despite heavy 

fishing pressure in specific coastal areas. The exploitation of marine 

resources (approximately 1.71 million metric tons in 1984) represents 

less than 25 percent of the estimated maximum sustainable yield.
 

Braclkshwater miliffish and shrimp production, wnich earned $57 and $80 

million respectively in 1984, are also at low levels. For instance, 

average annual tiger shrimp yields of 90 kilograms per hectare are only 

27 percent of average yields in Asia. Currently 225,197 hectares are in 

brackishwater pond production; an additional 600,000 hectares are 

suitable for inclusion. For inland areas, it is estimated that an 

additional 143,000 hectares of rice land could be used to increase 

freshwater fish production by 75,000 metric tons annually. 

would support increased
International and dom-stic demand 


an additional 200,000production. The World Bank (IBRD) suggests that 

metric tons of shrimp per year will be required over the next decade by 

major importing nations: the United States, Japan and Europe. Projected 

world demand far exceeds Indonesia's potential annual growth of 10,000 

metric tons. Projected domestic demand for fish will also increase and 

exceed domestic supply. Per capita fish consumption of 12.9 kilograms 

per year, while providing 62 percent of total domestic animal protein 

supplies, remains at 30-50 percent of the consumption levels in other 

Asian countries. Although total fish production has doubled during the 

past ten years, domestic demand has outstripped supply, driving up 

fish prices rose 1.4 percentprices. Between 1973 and 1984, the index of 

per annum in real terms. Fish products, however, remain the cheapest 

source of animal protein, at 30-50 percent below the comparable unit 

prices for chicken and beef. Favorable relative prices, the current low 

level of per capita fish consumption, and rising personal income will 

result in a 4.1 percent per year increase in demand throughout the next 

decade according to World Bank estimates. 
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3.2.1 Constraints to Increasing Fish Production
 

To meet domestic and export demand for fish, Indonesia must raise 

production by 6.3 percent per year or 128,000 metric tons: 88,000 metric 

tons from marine capture fisheries, and 40,000 metric tons from fresh and 

must be)rackishwater fisheries. A number of constraints, however, 


overcome at both the national and subsector levels in order to meet these
 

targets. The national-level constraints, which largely involve problems
 

of human resources and institutions, are discussed in Section 3.3.2.
 

The Fresh Aauaculture Subsector
 

With increasing pressure being placed on coastal fisheries and the
 

resultant decline in yields, the freshwater pond, river and irrigated
 

rice paddy cultivation of carp, catfish and tilapia has become
 

financially attractive to small producers. However, serious technical,
 

managerial and marketing problems constrain growth in this subsector.
 

Low levels of hatchery production are attributed to poor management,
 

outdated technology and the poor quality of broodstock. Field production
 

of carp is low due to poor water quality and diseases. Feed, credit and
 

other inputs are difficult to obtain. Different cropping cycles in
 

rice-cum-fish cultivation areas have led to complex marketing systems for
 

transporting fingerlings and fry from hatcheries and nursery ponds to
 

production fields. Mortality is high and supplies of fry and fingerlings
 

often are rot sufficient to meet demand.
 

New water management techniques that integrate fish and rice
 

production are required. Simple management methods to solve low
 

control problems in hatcheries,
broodstock quality, disease and predator 


nursery ponds and fields need to be developed, tested and applied. In
 

addition, least-cost feed rations for fish at each stage in the
 

production cycle should be formulated and private sector involvement in
 

feed production and distribution encouraged.
 



Subsector
The Brackishwater 


constrain qrowth in brackishwater milkfish-shrimp
similar problems 


late 1970s, wild capture of post-larvel shrimp has
 
production. Since the 


the number of shrimp hatcheries has risen from
 
declined dramatically and 


low, operating at
 
20 to 57. However, hatchery productivity is extremely 


only 17 percent of demand. The most
 
10 percent of capacity, and meets 


fry. Hatcheries also suffer from poor
 
severe problem is the lack of 


location and management.
feed constraints, poor
water quality, disease, 


in South Sulawesi, Indonesia's major

of the seven shrimp hatcheries
Four 


area, have closed. There are no commercial milkfish
 
shrimp production 


hatcheries in Indonesia.
 

of fresh
 
At the farm level, production is inhibited by the absence 


salinity and temperature,

water to maintain brackishwater pond low
 

credit fertilizer, feed and
 
quality pond construction, and lack of for 


cultivation techniques have not been
 
Semi-invensi\'ve 


farm level, and integrated packages of technologies
 
agro-chemicals. 


widely tested at the 


yet available for dissemination. There
 
and management techniques are not 


and effective demonstration
 
is an absence of extension materials 


are not well maintained 
 and poor
 
programs. Demonstration ponds 


in low quality fisheries products.
post-harvest practices result 


government, milkfish
 
To reach the production targets mandated by the 


and shrimp (the most important species for internal consumption and
 

need to change from capture systems which
 
export, respectively) farmers 


for fry and feed to more intensive
 
rely on the surrounding environment 


improved feed and
 
techniques requiring hatchery-reared fry, fertilizer, 


improved management.
 

The Marine Subsector
 

west
ban on large trawlers in Indonesian waters 
The 1980 government 


to resurgence 
of coastal fish
 
of 130 degrees longitude has led a 


However,
in Java, Sumatra, Kalimantan and Sulawesi.
production 
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facilities are inadequate to support the small-scale entreoreneurs
 

involved in this sector. These entrepreneurs are among the lowest paid
 

groups in Indonesia, earning incomes averaging Rp 456,000 per household
 

Der year.
 

In Eastern Indonesia, significant marine fishery resources exist.
 

Yet the level of exoloitation of deep water species in seas around the
 

Malukus and Irian Jaya is only 4 percent of the sustainable yield.
 

Little is known of the migrarory patterns of fish in these waters; thus,
 

oer-unit capture costs are hioih and the volume of landings varies
 

significantly throughout the year. This affects processing as well as
 

catch costs.
 

Limited information on the location and prices of fish at both
 

landing sites and markets further inhibits the development of an
 

efficient marketing system. Transportation costs between landing sites
 

in Eastern Indonesia and major Java markets remain prohibitive.
 

Techniques to improve the quality and shelf life of fish products will
 

play a critical role in reducing marketing and transportation losses,
 

moderating priceF, and increasing consumer demand.
 

3.3 The Institutional Settina
 

Major responsibility for Indonesia's fishery sector research and
 

human resources development is vested in the Ministry of Agriculture's
 

Agency for Agricultural Research and Development (AARD) through its
 

Research Coordinating Center for Fisheries, and in the Directorate
 

General of Higher Education, through 10 of its 45 public universities.
 

In response to requests from the Ministries of Agriculture and Education,
 

USAID staff and their Indonesian colleagues reviewed the infrastructure,
 

staffing and budgets for the institutions that will participate in the
 

Fisheries Research and Development Project. These are: The AARD's
 

Research Coordinating Center for Fisheries, and four universities: the
 

Institute of Pertanian in Bogor, the University of Riau in Pekanbaru, the
 

University of Hasanuddin in Ujung Pandang, and Pattimura University in
 

Ambon.
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3.3.1 	 Aaency for Agricultural Research and Development (AARD)
 

and the Research Coordinating Center for Fisheries (RCCr)
 

The Structure of AARD's Fisheries Research Program. Created by
 

mandate to conduct research on
Presidential Decree in 1974, AARD has the 


that support the nation's agricultural and fisheries
 
new technologies 


In pursuit of its mandate, AARD has adopted a multi-tiered
development. 


management structure composed of a Secretariat with various supporting
 

Coordinating and Research Centers,
Centers, a system of seven Research 


diagram illustrating

a network of Research Institutes. A schematic
and 


the linkages between the Secretariat, Centers and Institutes appears in
 

Figure 	1.
 

structure of the Research Coordinating Center for

The organizational 


is in
 
Fisheries (RCCF) and its affiliated field research units depicted 


Figure 2. The RCCF is managed by a director who reports directly to the
 

AARD and is the administrator of the research

Director General of 


Director
 programs conducted by the institutes under his control. The 


plays a critical role in defining research agendas, managing resource
 

of field research, and

flows from the Secretariat in support 


He also has planning,

administering personnel and facilities. 


over the Directors of the Fisheries

coordination and budgetary authority 


However, once funds are assigned to the institutes,

Research Institutes. 


central control over expenditures or research

there is little 


are available to meet emergency

implementation and few, if any funds, 


needs or opportunities.
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Figure 1. Organizational Structure of the Agency for Agricultural Research and Development 
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Figure 2. Organizational Structure of the Research Coordinating Center 

for Fisheries 
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The Fisheries Research Institutes prepare research proposals; manage, 

conduct, and evaluate research; and report and disseminate research 

results. However, broad research priorities and decisions on research 

issues are made at higher organizational levels. 

Each Fisheries Research Institute is assigned specific research 

areas. For example, the Research Institute for Freshwater Fisheries at 

Bogor has specific responsibility for lowland fisheries, man-made lakes 

and onen-water (river) fisheries. Work is carried out at three locations 

in Java and Sumatra. The Research Institute for Coastal Aquaculture 

Fisheries, located in South Sulawesi, has the national mandate for 

brackishwater culture and mariculture. The Research Institute for Marine 

Fisheries undertakes work in fishing technology and post harvest 

technology in Jakarta, research on demersal species in Semarang in 

Central Java, and research on pelagic resource management in Ambon. 

These institutes attempt to identify fishing systems that will maximize 

and sustain productivity within different ecological zones and subsectors. 

Financial Support of Fisheries Research. AARD has adopted a 

four-pronged focus for the development of fisheries research: 1) 

development of a manpower base that is adequate to conduct quality 

research, 2) provision of effective research facilities, 3) development 

of a sound research strategy, and 4) establishment of efficient 

mechanisms to disseminate research results.
 

AARD budget commitments reflect strong Agency support for 

systematically achieving these objectives. For example, in 1984/85 AARD 

allocated $1.3 million of its development budget in suppo rt of 

fisheries. This represented 15 percent of the Agency's to'al development 

budget, a level 7 percent above the sector's contributions to Gross 

Domestic Product. 
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Constraints 

Financial. AARD's efforts to support research on new technologies 

are plagued by recent budget cuts and RCCF's focus on facilities and 

manpower development. As Table 1 suggests, recent budget cuts resulting 

from declining oil revenues, and a strong emphasis on human capital and 

facilities development (AARD' s first two development objectives) have 

limited support for research. Projected budget commitments for 1986/87 

in support of fisheries are $2.0 million, approximately 82 percent of 

average annual commitments during the pievious four years. AARD has 

attempted to maintain staff benefits and has absorbed major budget cuts 

in its development budget, the major source for field research support. 

For example, during the four years prior to 1986/87, the annual 

development budget averaged $1.6 million. In 1986/87 this was reduced by 

50 percent to .85 million. 

An analysis of RCCF's 1985/86 budget suggests that only a third of 

its development budget, or 21 percent of it total budget, was available 

for research. If this rate were maintained through the 1986/87 fiscal 

year, operational research support of $386,000 or $1,775 per professional 

researcher, would be available. Such support levels are one tenth those 

provided for research scientists involved in rice research. 

While research support levels are largely outside the control of RCCF 

in the short term, they do effect the productivity of investments already 

made in infrastructure and human resource development. For example, in 

1985/86, RCCF committed 31 percent of its total budget to capital 

expansion. Although facilities at RCCF have expanded five fold since 

1978, maintenance budgets continue to account for only 6 percent of the 

Center's total budget. Such budget levels are insufficient to maintain 

existing facilities, or facilities scheduled for completion over the next 

four years. 

Limited operational research support also affects the research staff 

performance and constrains the development of a coordinated research 

program and dissemination of research results, RCCF's third and fourth 

development objectives. Although current levels of research 



TABLE 1. RCCF BUDGET 1982/1983 - 1986/1987
 

(Rupiah oo)
 

1982/1983 I 1983/1984 1 1984/1985 I 1985/1986 I 1986/1987 
 1 Total ,R I D P 1 1) 1 I D 1 R D I F
RCCF I P _ D I47.943 114.9621 54.023 -99.1201 75.925 1 84.5501 91.7271 93.0X51 112.5871 - 382.2051 391.67!

PI MY 

Jnkarta I186.007 I 886.2171 I I I220.059 1 733.6971 216.772 459.9741 219.7501 507.4061 275.6001 
 321.00011.078.38812.908.2941

Ancol 21.010 I - 1 21.650 1 - 1 21.595 - 1 42.1361 - 1 51.8501 - 1 158.2211 - ISlipi 
 96.193 I 216.8181 125.949 183.9951 
174.255 1 154.6901 182.2851 170.1591 
 199.2351 91.0001 
 777.9171 816.662f
Semarang 20.100 1 - 1 20.700 1 - 1 23.745 1 - 1 38-5631 - 1 42.0431 - 1 145.1511 -Ambon 
 22.084 1 72.2201 21.962 1 64.3001 21.705 
1 61.838 43.3051 67.4-501 50.3051 38.0001 
 164.3611 303.7881
RIFF I I I I I 
Bogor 152.458 499.273! 162.680 1 438.9751 171.930 I 350.1231 190.9651 343.2401 225.8751 
 156.2061 911.90811.787.8171
Depok 55.253 I - 53.985 1 - 1 59.207 1 - 1 64.171 - i 70.6711 - 1 303.2871 - 00Jatiluhur 1 20.381 I 
 - 18.791 - 1 19.726 I - I 24.800 - I 26.8001 - 1 110.4981 - IPalembang 24.174 I 
 93.8271 26.054 62.7301 30.109 1 
 36.2361 36.2361 61.7601 39.736J 
 43.7941 156.3091 323.6991
RICA I I 
 I , 
 I I I I I 
I
Yq ros 
 24.546 1 80.0001 24.933 I 57.9601 30.933 I 56.5621 41.440 89.9581 47.3551 64.4511 
 !69.2071 348.9311

Gondol 
 12.946 I - 1 12.796 I - 7.639 I 52.3701 18.4711 52.0421 22.0111 56.5491 73.8631 
 160.9611
Tanjung Plinang 36.941 I - 36.175 I - 39.682 I 26.405! 43.6071 28.0001 45.6991 61.0001 202.1041 115.4051

Bononegara 16.250 I - i 17.050 I - 15.997 I 123.6631 31-1991 125.0001 46.3571 
 18.OO1 126.8531 266.6631
Total 
 1 736.286 11.964.1171 816.807 1.640.7771 
912.220!1.431.76311-81.59511.538.00O11.216.27I 
 500o0o-4.762.19517.423857!
 

RCCF - Research Coordinating Center for Fisheries
 

RIMP - Research Institute 
for Marine Fisheries 

RIFF = Research Institute for Freshwater Fisheries 

RICA - Research Institute for Coastal Aquaculture
 

Routine (R)
 

Development (D)
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operational support are of serious concern to both AARD and AID, 

become available as RCCF nears completion of itsadditional funds may 

capital expansion phase. With 75 percent of facilities development 

completed, large commitments of capital investment funds will not be
 

arerequired. If it is conservatively assumed that current budget levels 

maintained through 1992, an additional $730,000 currently committed to 

capital expansion would be available for research support. However, tl: 

ability to retain and effectively reallocate these resouces between 

centers and within programs will rely heavily on the quality of the 

centers' administrative and analytical capabilities, two areas of present 

concern. 

Staffing. An analysis of RCCF's manpower development needs, recently 

completed by the International Service to National Agricultural Research 

(ISNAR), found that only 20 of RCCF's staff of 217 have post-graduate 

deglees (2 PhD and 18 MSc). While an additional 30 staff are now 

undergoing or are scheduled for advanced training (11 PhD and 19 MSc 

candidates), ISNAR estimates that this represents only 45 and 37 percent, 

respectively, of the PhD and MSc manpower required to support an 

effective fisheries research progiam. Only 9 of these staff will receive 

training in the brackishwater and freshwater subsectors, while 21 will 

receive training in the marine subsector. RCCF's limited operational 

research support budget will not be sufficient to put this limited 

manpower base to effective use. 

Also, the limited availability of operational research support funds 

ia affecting RCCF's ability to assign professional staff to research 

institutes outside Jakarta. With limited support, staff are hesitant to 

forego the amenities provided in Jakarta and accept transfers to research 

facilities in Sumatra, South Sulawesi and Ambon. This has resulted in a 

skewed distribution of professional staff, with 54 percent of PhDs and 44 

percent of MScs located at the Research Institute for Marine Fisheries in 

Jakarta. The Marine Institute in Ambon, on the other hand, currently has 

MSc is scheduled for training.no PhDs or MScs on site and only one 

Given the mandate and need for field research and investigation for all 

subsectors, this represents a critical understaffing of field scientists 

with post-graduate training. 



ISNAR's analysis clearly shows that RCCF'S strategy has focused
 

primarily on two major constraints to increased export sales by
 

developing staff capabilities in fish processing and improving post
 

harvest technology. When current staff complete their training, 38
 

percent of RCCF's PhD, and 28 percent of its MSc trained staff will be
 

located at the Slipi Food Technology Research Station in Jakarta. While
 

this strategy is consistent with national goals of increased fish
 

exports, it has left other disciplines critically understaffed (see Table
 

2).
 

As the data indicate, major staff shortfalls exist in a number of
 

critical areas, including marine biology, marine harvesting and post
 

harvest technology, freshwater aquaculture production, coastal
 

aquaculture production and management, and hatchery management.
 

Supporting disciplines such as freshwater fish biology, genetics and
 

limnology; and brackishwater breeding, nutrition, disease, pond
 

engineering and fry production are also weak. Currently there are no
 

economists on RCCF's staff and only one MSc economist is scheduled for
 

training. Given the importance of economic analysis in selecting
 

alternative technologies and developing products that can compete
 

effectively in international markets, the absence of strong economic
 

analytical capacity in RCCF will continue to be a major constraint to
 

increased production.
 

The technology outputs from the project's upgrading of institutions
 

(see Section 4) will require an upgraded extension service that can fully
 

transfer the project's benefits to producers. As neither the AARD nor
 

the universities are structured to provide extension services, the
 

transfer of technology outputs will have to take place through the MOA's
 

Agency for Agriculture Education, Training and Extension (AAETE) and DGF
 

fisheries extension staff. Although an adequate number cf DGF fisheries 

extension staff are located on the more populated islands, the 

effectiveness of such staff is impeded due to a lack of training, 

equipment, and transportation.
 



-21-


MANPOWER DEFICIENCIES:TABLE 2. 

RESEARCH COORDINATING CENTER FOR FISHERIES
 

Trained or 

In-training 

1990 

Targets 


Staff
 
Shortfalls
 

for Marine FisheriesResearch Institute 

Fish Biology 
Post Harvest and Harvesting 
Technology 


Environmental Studies 

Economics - marketing 


Sub total 

Research Institute for Freshwater 

Fishe ries 

Fish Biology 
Fish Genetics 

Fish Disease 

Nutrition 

Limnology 

Economics - marketing 
Fish Technology 

Fish Production 

Sub total 

Research Institute for Coastal
 

Aquaculture
 

Fish Breeding 
Nutrition 

Fish Disease 

Fish Production and
 
Management 


Pond Engineering 

Economics - marketing 

Hatchery Management 


Environmental Studies 

Fry Production 


Sub total 

Total 1990 Target 
Shortfall 

PhD 

3 

5 

0 
0 

8 

2 
1 

1 
0 
0 
0 
0 
0 

4 

0 
1 
0 

1 

0 
0 
0 

0 
1 

3 

MSc 

1 

12 

4 
1 

18 

1 
1 

1 
0 
0 
0 
0 
1 

4 

0 
1 
0 

4 

0 
0 
0 

6 
1 

12 

PhD 

5 

8 
0 
0 

13 

3 
1 

2 
0 
1 
0 
0 
1 

8 

2 
2 
2 

2 

0 
0 
1 

0 
1 

10 

31 

MSc 

8 

20 

4 
4 

36 

3 
5 
4 
2 

2 
1 
1 
6 

24 

3 
5 
3 

10 

2 
1 
6 

9 
3 

42 

102 

PhD 

-2 

-3 

-
-

-5 

-1 
0 

-1 
0 

-1 
0 
0 

-

-4 

-2 
-1 
-2 

-1 

0 
0 
-1 


-
-

-7 

-16 

MSc 

-7 

-8
 
0 

-3 

-18 

-2 
-4 
-3 
-2 

-2 
-1 
-1
 

- 5 

-20 

-3 
-4 
-3 

-6
 
-2 
-1 
-6
 
-3 

- 2 

-30 

-68 
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3.3.2 Institutions of Higher Education 

Background 

Higher education in Indonesia is composed of over 575 private and 

publicly-supported institutions, with a 1985 enrollment of 800,000 

students. The system is increasingly oriented to providing the human 

resource capital necessary to manage Indonesian business, industry, and 

its rapidly expanding primary and secondary school system. Under the 

Ministry of Education and Culture, efforts to increase capacity and staff 

within the university system, increase the effective use of university 

facilities, improve the integration between public and private 

universities, and expand the supply of trained manpower for commerce, 

industry and primary and secondary education have been given priority. 

Of the 45 publicly-supported institutions of higher education in 

Indonesia, 10 have 7ormal fisheries programs. In the process of project 

development, USAID staff reviewed the programs at these universities and 

selected four institutions, the Institute of Pertanian Bogor (IPB), and 

the universities at Riau (UNRI), Ujung Pandang (UNHAS) and Ambon 

(UINPATTI) for support under the project. Selection was based on 

proximity to major AARD research facilities to be supported under the 

project, the subject matter focus of the universities' fisheries program, 

the degree to which fisheries faculties are already informally 

cooperating with AARD, and the universities' commitment to continue their 

fisheries program development. 

Of the four universities selected for support, IPB (located in 

Bogor near RCCF) is the largest and best developed in Indonesia. With 

115 faculty members, divided into five departments, the fisheries faculty 

graduates approximately 80 students per year. With 71 faculty members 

holding advanced degrees from foreign universities, the faculty has 

initiated a graduate program with many of its graduates returning to 

provincial universities to take up research and teaching positions. 

Situated on a new campus opened in 1985, the faculty has adequate 

teaching facilities but limited research facilities, which include a 

hectare field research site adjacent to the campus, a 4 hectare 

undeveloped field research site, and a marine research facility at 

2 
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and access to RCCF research
Ancol. With modest additional support 


facilities, the IPB program could provide the majority trainedof 

manpower required for long-term professional staff development in the 

fisheries sector. 

is in the Department of Fisheries
The fisheries program at UNHAS 

a


within the Faculty of Animal Husbandry. The Department currently has 


faculty of 33, with 9 staff holding advanced degrees and an additional 4
 

brackishwater
in graduate training. Due to the rapid expansion of 


fisheries production and processing in South Sulawesi, student enrollment
 

in the last few years and currently totals

has increased significantly 


406.
 

The Department offers specialized training in four areas:
 

Aquatic Systems, Fisheries
Aquaculture, Management of Biological 


It is located on a new campus built
Management, and Fisheries Economics. 


and equipped by the Asian Development Bank, with 300 hectares of
 

undeveloped land available for research facilities and is close to the
 

With limited supplemental
Research Institute for Coastal Aquaculture. 


support, the Department could develop, over the short-term, strong MSc
 

level training and a field-oriented research program to complement
 

brackishwater fisheries production in Indonesia.
 

has recently been upgraded to a
The fisheries program at UNPATTI 


been added. The faculty
Faculty of Fisheries and 10 BSc staff have 


MSc degrees. The

currently has 45 faculty members, four of whom have 


faculty will graduate about 16 BSc students in 1986, but has admitted
 

approximately 100 students in the past three years.
 

on areas
At UNPATTI, fisheries training focuses two of academic
 

Resources and Fish Processing
specialization: Management of Aquatic 


an aquaculture laboratory
Technology. Facilities are modest and include 


USAID for research and advanced training, a general biology

equipped by 


and food processing laboratory refurbished with UNPATTI funds but poorly
 

processing laboratory built by UNPATTI, which

equipped, and a new fish 


has not been equipped. In addition, advanced students from UNPATTI have
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at the National Institute of Oceanology (LON)
access to facilities 


their thesis studies. Although UNPATTI currently has a

laboratory for 


small program, its recent emphasis on staff and facilities development,
 

fees for research indicate
and plans to use a percentage of enrollment 


that UNPATTI is committed to developing a strengthened fisheries training
 

and research program for Eastern Indonesia.
 

UNRI, with the only fisheries faculty in Sumatra, constitutes an
 

important resource for the advancement of fisheries production in Western
 

Indonesia. The faculty of 38 provides BSc degrees in the areas of
 

aquatic resource management, fishery socio-economics, aquaculture, and
 

fish processing.
 

in 1986, the faculty is
In anticipation of a move to a new campus 


undergoing an extensive staff development program. Six faculty members
 

completed graduate level training: four in Masters-level
have recently 


in PhD-level programs in Japan and
 programs in the United States and two 


Indonesia. An additional 12 candidates (9 MSc and 3 PhD) are currently
 

in the United States, Japan, Europe and at
enrolled in degree programs 


USAID's
IPB. U.S. Masters-level training at UNRI is being supported by 


continue
Western Universities Agricultural Education Project, which will 


for another four years. With only limited additional support for
 

at UNRI could develop a
research, the Fisheries Faculty and students 


field research capability to strengthen classroom instruction, complement
 

RCCF freshwater research efforts at Palembang, and play a major role in
 

the development of fisheries resources in Western Indonesia.
 

Constraints
 

While these universities are advancing well in their development of
 

effective faculties and facilities to support undergraduate teaching, a
 

number of factors seriously inhibit their ability to conduct the graduate
 

level training and research required for sound fisheries development.
 

Similar to counterpart agencies in the MOA, these universities have
 

undergone major budget cuts during the current fiscal year.
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Table 3 indicates, while routine budget allocations in
Financial. As 


of staff salaries and benefits have increased, development budget
support 


percent in 1986/87. Development budget
support has been reduced by 27 


cuts have reduced the capacity to undertake research, with cuts ranging
 

at UNRI. Discussions with fishery
from 9 percent at IPB to 48 percent 


faculty Deans during the development of this Project Paper indicate that
 

GOI research funds are not available this fiscal year, and, during the
 

next three to four years, will be significantly below the low levels
 

constrain efforts to improve
previously provided. This will severely 


field-level research, a critical component in graduate training; limit
 

in research
the productivity of investments in university staff trained 


methods; and forestall the utilization of expertise now in the
 

universities.
 

Staffing. Table 4 indicates that with the exception of IPB, fishery
 

and manage large
faculties have very few PhD staff qualified to design 


the data suggest a significant
research programs. In addition, 


difference in staff development levels at each institute. For example,
 

by 1990 IPB and UNHAS will have a sufficient cadre trained to the PhD
 

level, and thus will be able to undertake PhD training. UNPATTI and
 

UNRI, on the other hand, will. continue to face significant staff
 

At that point, external
constraints with shortages of MSc and PhD staff. 


support should continue to focus on staff development at UNPATTI and
 

UNRI, but concentrate on research at IPB and UNHAS.
 

3.4 Summary of Constraints
 

In addition to funding problems (discussed further in Section 4), a
 

fundamental constraint to the further development of fisheries and
 

of the human resources and
aquaculture resources in Indonesia is the lack 


to plan and implement aquaculture and
institutional capacity required 


fisheries research and production programs. This constraint has led to
 

the limited availability of proven technologies required to increase the
 

2.9 million small-scale
productivity and incomes of Indonesia's 


fishermen. The solution to this problem will not be found in the short
 

term, but will require concentrated effort for at least a decade to
 

establish the organizational and human resource base needed to manage
 

research and production in the fisheries sector.
 



TABLE 3. 	 FISHERIES FACULTY BUDGETS 1981/82 - 1985/86 

(Rupiah 000)
 

I 1982/1983 I 1983/1984 1 1984/1985 I 1985/1986 I 1986/1987 I Total I 
_ RI D [.R I D T K F D R D I FP -D 	 R I D I

I 	 T I II -- - ------ T---------- ---- TIPB 	 12,848,1101 4,785,276 13,088,3031 3,903,401 13,420,2021 7,110,500*1 4,055,9541 3,340,950
I 	 I I I 5,290,8281 3,043,003118,703,397122,183,1301I I I I tI I I 
UNHAS 12,454,5091 6,570,615*12,251,0271 6,560,615*13,011,9401 6,960,610*1 3,575,2751 7,199,72711 5,058,!771 4,752,071116,350,928132,043,6381


I I I i 	 I i I I IUNPATTI 	 I 884,4601 1,700,748 11,025,4551 1,540,748 11,100,4851 1,633,190 1 1,156,9561 2,131,750 1 1,884,7721 1,333,3011 6,052,1281 8,339,7371
1 I I I I I I I I I

UNRI 	 I 763,i061 857,552 I 881,1191 957,552 11,001,3761 1,024,580 I 1,294,0531 1,161,200 11816,7951 482,2001 5,756_,491 4,483,0841I 	 I I I I I 1 - - T . -
Total 
 16,950,185.113,914,91 17,245,904112,962,316 18,534,003116,728,880 110,082,238113,833,627 114.050,5721 9,610,575146,862,902167,049,5841
 

Routine (R) 	 C7
 
0' 

Development (D)
 
* Represents construction of new facilities
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TABLE 4. TOTAL FISHERIES FACULTY STAFF, 

CURRENT AND IN TRAINING, BY DEGREE AND DISCIPLINE
 

Current Now Training 1990 Target Faculty Shortfalls* 

PhD MSc PhD MSc PhD MSc PhD MSc 

IPB 
8 5 4 j1 4 -12 0

Aqua.Res.Mgmt. 14 

2 6 2 3 13 4 	 - 9 0


Aquaculture 

3 7 4 2 Ir 3 	 - 9 0Fish.Res.Exploit. 


6 4 - 6 0Fish. Econ.Mgmt. 0 5 0 	 1 
3 4 5 - 4 - 1Post Harvest Tech. 0 	 1 0 

13 70 20 -40 - 1Sub-Total 19- 2-7 11 

UNHAS 
1 4 2 0 3 4 	 - 1 0


Aquaculture 
1 0 1 0 3 4 - 1 - 4Fish. Mgmt. 


2 2 0 - 2
Fish. Econ. 1 0 0 	 0 


1 2 2 - 2 0
Aquatic Biology 0 2 0 
1 10 12 -4Sub-Total 3 6 	 3 

UNPATTI
 
2 0 1 1 36 - 1 -33Aqua.Res.Mgmt. 0 

0 2 0 0 1 9 	 - 1 - 7Fish Processing 

47 -2 -40Sub Total 0 4 	 0 1 2 


UNRI
 
Fish. Mgmt. 2 	 7 3 9 8 22 - 3 - 6 

7 3 9 8 22 -23 - 6Sub-Total 2 

90 101
TOTAL 1990 TARGET 

-49 -53SHORTFALL 


* 	 MSc projections have been adjusted to reflect the fact that some of the
 

MSc faculty will advance to the PhD level.
 



-28-


Staff constraints also exacerbate problems of research
 

coordination. To date, a comprehensive national fisheries research
 

agenda to guide the research efforts of both AARD and the universities
 

has yet to be developed. The scattering of research facilities, staff
 

and responsibilities results in limited research output. For example,
 

several local universities have (or plan to have) fisheries programs in
 

all sectors. Although applied fisheries research responsibilities were
 

transferred from the Directorate General of Fisheries (DGF) to AARD in
 

1978, important research stations such as Sukabumi and Jepara were
 

retained by the DGF. This has resulted in scattered research efforts,
 

which reduce potential research impact on major fisheries development.
 

There is a serious lack of professional talent to assess the
 

comparative advantages of alternative technologies. In addition, the
 

adoption of new technology is often constrained by marketing and lack of
 

socio-economic skills. Although western aquaculture technology was 

introduced in the 1970s, research needed to adapt it to Indonesia has 

not yet taken place. 

3.4.1 Recommended Actions
 

To address the need for increased manpower and quality research
 

in fisheries, AARD and the universities will have to overcome major
 

obstacles in five areas:
 

First, fisheries research should refocus on more achievable goals.
 

AARD should concentrate resources and objectives on a smaller number of
 

high quality and implementable activities. Due to shortages of staff,
 

facilities and research funding, there is a greater need for
 

collaboration in planning, training and conducting research between
 

research institutes and universities. Basic and production-oriented
 

research on proven species should be emphasized rather than the
 

introduction of exotic species and high-technology production methods.
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more
Second, both AARD and the universities will have to compete 


aggressively with a number of other government agencies for scarce
 

research support. Declining oil revenues limit GOI investment funds for
 

research and support. GOI emphasis on industrial research for import
 

the Ministry of Science and
substitution has directed budget support to 


Technology.
 

Third, even though AARD and the universities have indicated their 

more fisheries
intent to reallocate existing budgets to include 


research, the level of potential research operating funds will not be
 

sufficient to support quality research. Consequently, many of the most
 

qualified staff may be left with inadequate support to finance active
 

field research programs. In the medium to long-term, this austere
 

situation will likely change as non-oil exports increase, domestic
 

resources are taxed more effectively, and the construction of new
 

In the interim, however, effective
research facilities is completed. 


means will have to be found to tap existing GOI funds to meet research
 

needs.
 

Fourth, while AARD's evolving management structure has proven
 

adequate to support intensive research on food crops, new forms of
 

organization will be required to manage, monitor and review the
 

multi-ecosystem focus that the Agency is attempting to implement in the
 

fisheries sector. Critical to this process will be a management system
 

that effectively supports AARD senior policy decisions on the allocation
 

of scarce human and financial resources between competing research
 

programs, facilitates and assists in the development of a national
 

on 

links research outputs to the complex applied field testing efforts 

fisheries research agenda, provides timely feedback progress, and 

necessitated by Indonesia's diverse agro-ecological systems.
 

Fifth, to a.,gment AARD's professional staff, effective mechanisms
 

must be identified to tap human resources in Indonesian universities and
 

the orivate sector. Informal linkages with these groups exist, but
 

dissolve after specific research efforts are completed. It is essential
 

that AARD, the private sector, and universities develop and present
 

well-documented cases to support increased fisheries reseerch.
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3.5 Progress to Date
 

Indonesian efforts to overcome the production constraints in
 

fisheries have met with some success. With 90 percent of the fisheries
 

sector controlled by private enterprise, donor and government
 

investments have focused on improving public services and the financing
 

of large quasi-private initiatives in support of hatchery development,
 

fish processing, marine fish capture and transportation. The emphasis
 

has consistently been on improving production for export, rather than
 

domestic markets. This has been the case even though 95 percent of the
 

sector's production is consumed domestically. Major investments have
 

been made in the purchase of vessels and equipment, ice making and
 

refrigeration facilities, on-shore factory landing, processing, repairs,
 

housing facilities, and refrigerated transportation. Skipjack tuna and
 

shrimp production for export have been emphasized.
 

At an average annual rate of growth of 4.2 percent, Indonesia's
 

total fish production has doubled during the past ten years, from a base
 

of 1.23 million metric tons (mmt) in 1970 to 2.26 mmt in 1984. During
 

this period, marine fish landings have grown by 5.2 percent annually and
 

aquaculture production by 5.7 percent per year, while inland capture
 

fisheries have declined by about 0.6 percent annually.
 

Fisheries research, though limited, has had an impact on
 

production and policy formulation, especially in the marine sector. For
 

example, a by-catch escape device (BED) originally developed in the USA,
 

has been adapted to Indonesian conditions. The adaptation of this new
 

technology was an important factor in the government's decision to
 

continue to allow shrimp harvesting in Eastern Indonesia, a major source
 

of regional income and employment. Application of this technology,
 

however, continues to face problems and the Ministry of Agriculture is
 

playing a crucial role in further research to improve efficiency.
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AARD's work on stock assessment has clearly demonstrated that 

prior to 1980, the majority of Javanese inshore fisheries resources were 

fully, or in some cases, over exploited. This information has been 

from Java.
instrumental in shifting fisheries development programs away 


Also, AARD's research has clearly demonstrated the need to develop
 

different policies to regulate fishing activities in divergent
 

zones off the coast of Java. This research led to the
ecological 


promulgation of regulations prohibiting large trawlers from operating
 

close to shore and thus disrupting traditional fish production.
 

3.6 USAID Experience in the Fisheries Sector
 

USAID has been involved to a limited degree with Indonesian
 

fisheries development over the past two decades. USAID support, through
 

Auburn University, to improve the construction and supply of freshwater
 

a 100 percent increase
and brackishwater ponds in NorLh Sumatra led to 


in production and a 50 percent increase in pond area. These pilot
 

activities have served to attract another donor (ADB)* to support GOI
 

efforts to expand aquaculture production in North Sumatra, and initiate
 

such activities in Central Java and South Sulawesi.
 

More recently, the Science and Technology Project assisted in
 

upgrading the existing university and ministry fisheries programs in
 

Ambon. Activities supported by USAID and the University of Washington
 

under this project have led to the development of a fledging Fisheries
 

Faculty at the University of Pattimura. Also, current development
 

activities under the Small Scale Fisheries Development Project with the
 

Directorate General of Fisheries, and the Pond Dynamics Collaborative
 

Research Project with the Institute of Pertanian-Bogor, have provided
 

the Mission with considerable knowledge and experience related to the
 

primary fisheries issues in Indonesia, as well as the ministries,
 

agencies, and institutions associated with the resolution of these
 

issues. Although both the Science and Technology and the Small scale
 

Fisheries Development Projects have met with moderate success during
 

* ASIAN DEVELOPMENT BANK
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recent years through efforts to directly introduce new technologies for
 

fisheries production/capture, it can now be seen that production efforts
 

cannot be sustained or increased without a long-ter commitment to
 

research and manpower development. Key farmers, DGF personnel and
 

extension agents lack experience in management, and the universities and
 

research stations lack the fisheries scholars and scientists to train
 

the fisheries mLnagers and adapt or develop the technology appropriate
 

for Indonesian fisheries.
 

In addition, there are serious aquaculture production input
 

constraints. Across the board, there are fingerling shortages for food
 

fish production, a lack of effective and least cost fish diets, and
 

water quality problems. Rice-cum--fish, cage and pond culture cannot be
 

sustained or increased without increased hatchery production and the 

development of broodstocks. Freshwater prawn grow-out operations
 

indicate that operating costs exceed present produce price. Although it
 

may be possible to reduce these costs (through better facility design,
 

management, inputs, etc.) and improve production (through polyculture
 

with other species), it will require a series of scientific
 

investigations to develop the appropriate technology and inputs. In the
 

marine fisheries sector, the abundance of fish stocks in Eastern
 

Indonesia offers a potential solution for the problem of overfishing in 

the inner islands area over the short to intermediate term, if marketing
 

and fish processing constraints can be resolved. The lack of research
 

and training capabilities presents a bottleneck for both short and long
 

term development needs in the marine fisheries sector as well as in the
 

freshwater and brackishwater sectors.
 

Thus, the lessons learned through these past project activities and
 

the completion of two comprehensive aquatic resource surveys have been
 

drawn on for the design of this project. The assignment of a fisheries
 

development specialist to the Mission has also strengthened USAID/
 

Indonesia's position to design and implement fisheries projects.
 

Althoigh the Mission has not yet worked with the lead agency for
 

this project - the Research Coordinating Center for Fisheries (RCCF), it
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has worked closely with the parent agency, AARD, on a number of
 

USAID investments in
successful agricultural projects.* Significant 


AARD over the past 10 years have contributed to rice production
 

excellent past research performance
self-sufficiency. Given AARD's and
 

the high level of Indonesian fisheries potential to more fully realize
 

production, income, employment and nutritional gains from its existing
 

aquatic resources, this project is expected to make a significant
 

contribution to Indonesia's economic growth and development.
 

* The linkages among universities, research, and the private sector 

established in the Applied Agricultural Research Project (AARP) can be 

used effectively to achieve the objectives of this project. 

Opportunities exist to tap into some of the AARP mechanisms that would 

appropriately lend themselves to specific proposed fisheries activities, 

e.g., special studies, and commodity research groups. This type of 

integration and coordination would reinforce and accelerate some of the 

fisheries activities by providing an ongoing mechanism and framework for
 

effectively employing educational systems and public and private
 

resources. The Secondary Food Crops Production Project's demonstration
 

farms and experience in uniting researchers and extension workers on
 

areas of mutual concern will also be made available to assist whenever
 

appropriate. Additional possibilities exist for establishing
 

cost-effective fish production systems in collaboration with the Small
 

Rcale Irrigation Management Project.
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4. PROJECT DESCRIPTION
 

4.1 Sector Goal and Purpose
 

The fishery sector's contribution to GDP in 1984 was - percent and 

accounted for 5 percent of the national labor force. Fish provides 62 
percent of the Indonesian people's daily animal protein supply. Although
 

the exploitation of Indonesia's marine resources is estimated to be less 
than 50 percent of MSY,* 0.6 percent of the country's 

domestically-consumed fish was imported (ADB/IBRD). 

The GOI Fourth Five-Year Development Plan (Repelita IV) notes that
 

the optimal level of per-capita fish consumption is 22.5 kg. per year.
 

Per-capita supply 
in 1982 was only 12.9 kg., only 57 percent of optimum,
 

and supplies varied greatly across Indonesia. While annual per-capita
 

supply was only 6.3 kg. on Java, it was 56.0 kg. 
in Maluku Province, more
 

than double the optimum.
 

In light of these facts, Repelita IV established the following set
 

of general fishery development objectives: 1) increase fish production to
 

improve the nutrition of the people; 2) increase exports 
and minimize
 

imports of fishery products to develop the domestic industry and minimize
 

the spending of foreign exchange; 3) improve the standard of living of
 

fishermen and fish farmers through increased income; 4) expand labor
 
opportunities in the fishery 
sector; 5) intensify efforts aimed at
 

sustainable utilization of fishery resources; and 6) equally distribute
 

fishery development and its results throughout Indonesia.
 

23.5 percent of MSY for pelagics, 11 percent demersal, and
 
61.8 percent for large panaeid shrimp, as estimated
 
by DGF for 1981.
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It is expected that a five-year average annual increase in fish
 

production of 6.2 percent will contribute to achieving these goals. This
 

increased production is expected to result in an annual growth rate of
 

3.4 percent in per-capita consumption and 18.9 percent in export income,
 

along with an average annual decrease of 8.9 percent in food fish imports
 

(Repelita IV).
 

4.2 	 Project Goal and Purpose
 

The goal of the Fisheries Research and Development Project is to
 

improve the technological and management resources available to public
 

and private entities involved in Indonesia's fisheries sector. Both
 

these resources are essential to Indonesia's efforts to increase
 

production, employment, per capita income and efficiency. The purpose of
 

the project is to install viable fisheries research programs in the
 

various fisheries subsectors at the AARD in the MOA and in key
 

universities that will address significant regional fisheries production
 

and marketing constraints.
 

The project consists of four components (discussed in Section 4.3)
 

o 	 Upgrading the staff, facilities, academic training, and research
 

programs of selected universities and MOA research institutes
 

needed to resolve priority production, marketing, and
 

policy/management problems (see Table 5).
 

o 	 Assisting the MOA and MOE to establish a national coordinated
 

fisheries research agenda, with special emphasis on common fish
 

production/marketing constraints.
 

o 	 Assisting the MOA in evaluating the need and mechanisms to
 

improve fisheries policy and planning to ensure the optimal
 

utilization and management of Indonesia's aquatic resources.
 



TABLE 5. PROPOSED FISHERIES RESEARCH ACTIVITIES 

A. Freshwater Production 
 Research
 
Location I System I Fish Production I Marketing. 	 Policy 

1. 	 Bogor I-Rice-cum-fish I-Carp 1-Nutrition requirements for broodlf
 
I-Pond-cum-fish f-Catfish I and grow-out fish 
 I 
f-Cage culture I-Miikfiah f-Development of least-cost I
 
I I-Tilapia I rations I

I 1-Gouraml f-Improved broodutock and brood- I
 

I stock production I
I II , I 	 I 
2. Palembangl-Pond productionI-Cat-_ ish I-Culture systems, water quality I-Markets
 

I-Cage culture f-Carp I-Production methods I- Harvesting and
 
I-Polyculture 1-Gourami f-Propagation, fingerling I transportation
 
I I-Belida * I production I- Processing

I I-Polyculture [- Fish farming economics
 
I f-Diet testing, feeding practices I
 
I f-Parasites and diseases 
 II 	 I I 

3. IPB 	 I-Pond productionlAs above I-As above through post-graduate/ I- As above through post- f-National Fisheries
 
f-Cage culture f I faculty research I graduate/faculty Research Planning 
_-Polyculture f I I research
 

B. Brackishwater -Research
 

1. Maros 	 I-Pond productionl-Milkfish I- H~nagement practices 
* I- Bacterial contamination I-Studies on environmental 
f-Polyculture f-Shrimp f-Water quality 	 I in fish processing f impacts on coastal and 

off-shore ecosystems
IIII 	 I 
2. UNHAS As above As above As above through post-graduate/ I As above through post- I-As above through post­

training and faculty research I graduate/faculty I graduate/faculty researchl
f research I-Aquaculture development I 
I Fish farming economics I planning I 
I I-National FisheriesI f Research Planning 

C. Marine 
 Research
 
1. Ambon 	 IMarine Fisheriesl-tuna, I Bait fish mariculture i-Improve shelf live of I-Economic analysis of I 

mackerelsI Sustained yield management I traditional processed I state fishing co. in I
I and minorl Data base f products f E. Indonesia 
products Fish migratory studies 	 I-Improve processing for I-Research on domestic 

I under-utilized species I shipping rates
I-Market research on 
I Eastern Indonesian 

fisheries products 
f-Research on seasonal 
I production with demand 
I markets 
I-Export market diversifi-
I cation 
I 

2. UNPATTI 	 I As above fAs above As above f As above through post- f-As above through post- I 
graduate/faculty I graduate training

SfI 
 research f-National Fisheries I 
I 	 1 Research Planning
 

Notopterus
 

1 


1 
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o 	 Improving technologies for the production and marketing of 

commercially important fish products. 

4.3 	 Project Components 

Project support will be focused on human resources development and 

research at the Research Coordinating Center for Fisheries, and the three 

institutes under its direction (the Research Institute for Freshwater 

Fisheries, the Research Institute for Coastal Aquaculture and the 

Research Institute for Marine Fisheries). In addition, to strengthen 

fisheries training and link university research more closely with 

government research efforts, four universities have been selected for 

project support. The Institute of Pertanian in Bogor and the University 

of Riau in Pekanbaru will work with the Research Institute for Freshwater 

Fisheries in Bogor and Palembag, respectively. The University of 

Hasanuddin in Ujung Pandang will work with the Research Institute for 

Coastal Aquaculture in Maros, and Vattimura University in Ambon will work 

with 	the Research Institute for Marine Fisheries in Ambon (see Figure 3). 

USAID reviews have determined that limited, but high quality, 

post-graduate training and coordinated appliel research programs at these 

institutions would be the most effective mechanism for using project 

resources, and developing the human and institutional resources required 

to increase fisheries production. The geographic selections facilitate 

collaboration between potentially strong university programs and new RCCF 

research facilities in geographical areas that are already major 

producers of freshwater, bracldshwater, and maring fish products. 

4.3.1 Freshwater Aquaculture 

The 	 first project component will develop technologies appropriate for 

improving freshwater fish culture. It will seek to mitigate declines in 

the production of important freshwater fish species by (1) developing and 

testing new production technologies, and (2) strengthening the linkages 

between university and AARD research programs. 



Figure 3. Project Sites
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The design of research activities supported under this component is
 

experience gained by USAID during the implementation of the
based on the 


will be ending on

Small Scale Fisheries Development Project which 


September 30, 1986. Evaluations of this project and the 1985 fishery
 

study have identified problems in fish nutrition,
sector feasibility 


brood stock quality, fry production and extension as major constraints to
 

Field 	 activities will address the

increased production. research 


intensification and expansion for
constraints in reference to production 


the important commercial freshwater fish species in Indonesia as
 

identified under the fishery sector feasibility study (See Table 5).
 

Project activities will be limited to the involvement of two
 

government agencies: the Agency for Agricultural Research and Development
 

Education. In support of
and the Directorate General of Higher 


freshwater fish development activities, project funds will finance
 

research institute and university development, technical assistance,
 

training and equipment.
 

To assure long-term sustained development of freshwater fisheries,
 

selected Indonesian universities will be

professional programs at 


strengthened. At present, the Fisheries Faculty of the Institute
 

adequate program in freshwater fisheries to
Pertanian Bogor (IPB) has an 


begin to link their efforts with the field research activities at AARD'S
 

Riau (UNRI) also has the potential

Bogor facilities. The University of 


for such linkages. Although some support is already in place for UNRI
 

under the Western Universities Agriculture Education Project, there 	is
 

on
little, if any, collaboration with RCCF. The project will focus 


through national fisheries research

establishing such collaboration 


agenda development activities and research studies at RIFF-Palembang.
 

4.3.2 Brackishwater Aquaculture
 

Both the GOI and donor agencies have placed significant emphasis on
 

an 
effort to improve farm employment,
brackishwater shrimp production in 
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income and foreign exchange earnings. Economic returns to semi-intensive
 

production are favorable, with 
one hectare generating Rp 1.4 million net
 

revenue per year. Major investments are underway to improve the
 
construction and management of brackishwater ponds; to relax input supply
 

constraints through 
the provision of credit, large-scale hatcheries and
 
ice plants; and 
to improve the capacity of government extension services.
 

Project activities in this component will be focused 
in South
 
Sulawesi, one of Indonesia's major milkfish-shrimp production areas and
 

the recipient of the majority of government and donor shrimp-related
 

investments. The objective of this component is similar to that of the
 

freshwater component. A brackishwater fisheries research program will be 
established at the AARD Research Institute for Coastal Aquaculture (RICA)
 

at Maros, through collaboration with Hasanuddin University (UNHAS).
 
Existing university research capability will be 
 combined with AARD
 

research facilities to initiate a research-training program that 
will
 
lead to the development of a strong research program at RICA Maros. This
 

program will address 
priority constraints to brackishwater fisheries
 

subsector development and will set the 
stage for UNHAS to embark on a
 

post-graduate MSc training 
 and research program in brackishwater
 

aquaculture.
 

Priority will 
 be assigned to solving constraints limiting
 

milkfish-shrimp production, specifically, issues of production
 

management, water quality 
and bacterial contamination of fish products.
 

The research will be complementary to major GOI and other donor
 
investments underway 
to improve the construction and management of
 

brackishwater ponds.
 

Project funds 
 will support short-term technical assistance,
 

training, research studies and equipment. It is expected that the World
 

Bank will provide the funding to complete and equip the Maros research
 

laboratory and pond facilities and to initiate some foreign post-graduate
 

training of current RICA staff by the end of the first 
year of this
 

project.
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Eastern Indonesia Fisheries Development
 

project component will initially address the technology
This 


constraints and facilities needed to decrease the costs of processing and
 

marketing domestically-consumed fish products. However, once overseas
 

trainees have returned, it is expected that the project will test
 

economical techniques for, and initiate the establishment of, a data base
 

to develop a sustained yield management policy for Eastern Indonesian
 

marine fishery resources; and play an important role in enhancing the
 

government's ability to develop and manage these resources.
 

Project activities will be based in Ambon because it is a focal point
 

in Eastern
for the development of the marine fisheries program 


Indonesia. A staff development program at the University of Pattimura
 

(UNPATTI) will allow the new Fisheries Faculty to strengthen its
 

collaboration with AARD in the area of marine fisheries. The project
 

will also strengthen the capacity for the academic and/or specialty
 

training of DGF provincial staff in Maluku and Irian Jaya.
 

4.3.4 Fishery Research Management, Policy and Planning
 

Training, short-term technical assistance and special studies will be
 

used within this project component to improve staff, data and management
 

capabilities in the MOA to establish national fishery policies. Two
 

foci are planned: (a) the development of a comprehensive national
major 


fisheries research agenda and policies to address key fisheries
 

production and marketing issues, and (b) assistance to st 3ngthen the
 

planning, analysis, implementation and management capabilities of the MOA
 

in conducting its fisheries research.
 

4.4 Project Strategy
 

Strengthening human resources and institutional capacity to plan and
 

implement aquaculture and fisheries research and production programs is a
 

key element of this project. The project will coordinate the human
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resources 
and facilities of key research institutes and universities in 

each of the three fisheries areas for expanding research studies on the 
priority constraints to fisheries production. In Project year 4, the 
program will be expanded and intensified by bringing together the 
components initiated in the early life of the project; i.e., returning 

post-graduate participants, rehabilitated and expanded research
 
facilities, and the development of a national research agenda managed by 

the AARD-D3HE Communication Forum composed of representatives from the 
Ministry of Agriculture, the Ministry of Education and Culture, the 

Indonesian Institute of Sciences (LIPI), the Ministry of State for 
Research and Techology, BAPPENAS, the Department of Finance, and the 

private sector. The upgraded and expanded university system will provide 
the "hands-on" trained fisheries scientists and scholars needed to 
develop the fisheries sector. The special studies component will assist 

in developing policies to support sector development. 

The solution to the problems facing Indonesia will not be found in 
the short-term but will require concentrated effort for at least a decade 
to establish the organizational and human resources needed to manage 
reocarch and production in the fisheries sector. This project represents 
a short phase in the long-tenn development of the human capital required 
to sustain growth in Indonesia's fisheries sector.
 

4.5 Coordination with Other Donors 

The design of this project takes into consideration ongoing and 

planned development activities of other donors. Extensive discussions 
were held with other major donors, i.e. , World Bank, Asian Development 
Bank and United Nations Development Program, and site activities of other
 

donor projects were reviewed. As discussed in Annex G, this project
 
complements other donor support 
in the sector. For example, initial
 

project design supported freshwater fisheries extension activities in 
North and South Sumatra. This element has been dropped because the World 
Bank has plans to improve fisheries extension through a major project 
which is now under design. The AID-supported project will complement 

this effort by upgrading the capability of key universities to provide 
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post-graduate fisheries training for extension specialists assigned to 

train DGF field extension staff.
 

In addition, overseas post-graduate training supported uLder the 

project will complement the World Bank's program to train 30 RCCF staff 

abroad. Combined donor-financed training will still not meet the minimum
 

number of trained scientists required by RCCF to effectively develop the 

fisheries sector. 

4.6 	 Project Inputs 

USAID funds totaling $7.105 million* ($3.785 million in loan funds 

and $3.320 million in grant funds) will provide technical assistance, 

training, facility rehabilitation-cxpansion and equipment purchases for 

research activities, as follows: 

0 	 6.0 person-years of long-term technical assistance in fisheries 

research planning and policy;** 

0 	 68 person-months of short-term technical assistance to assist 

in establishing AARD and university fisheries research programs 

and for project evaluations; 

o 	 funding to carry out special studiea to upgrade marketing and 

policy planning capabilities in the MOA; 

o 	 upgraded and expanded research and training facilities at 

selected RCCF research institutes and universities; 

o vehicles for project activities; and
 

0 equipment and supplies to suppiort research and training.
 

* 	 All currency figures in this project paper are in U.S. dollars unless 

otherwise stated. The exchange rate used to convert Indonesian 

currency to U.S. currency is US $1 = Rp 1,123. 

** 	 Illustrative technical assistance requirements for this project are 

given in Annex H. 



- 44 -


The 	Government of Indonesia will invest an additional $1.507 million
 

equivalent in cash, and will provide an in-kind contribution of $2.7 

million equivalent to support the following:
 

0 Salaries, per diem and travel costs of G01 counterparts to the 

technical advisors; 

0 land and buildings for the expansion of fisheries research 

facilities; 

o operational and maintenance costs of expanded fisheries 

research facilities and project vehicles; 

o 	 in-country travel and per diem costs for 200 person months of 

in-country short-term training; 

o 	 research and special studies support; and 

o 	 in-country commodity procurement. 

All 	 overseas training costs and related in-country English language 

training costs will be loan financed. However, all pre-departure and 

in-country short-tern training costs will be G01 financed. Costs for 

expanding applied research programs will be financed unde r GOI 

counterpart funding. All facility rehabilitation-development will be 

loan financed. Operation and maintenance costs of project facilities 

will be GOI financed. 

The special studies component will be grant funded. However, the 

GOI will share the costs (with a matching contribution) of the functions 

of the AARD-DGHE Communication Form and the development of a National 

Fisheries Research Agenda.* 

The technical assistance component. will be grant financed. It is 

expected that the long-term technical assistance component will be 

limited to competitive bids from U.S. universities and that most of the 

* The Communication Forum includes representatives of the Indonesian 

Institutes of Sciences (LIPI), Ministry of State for Research and 
Technology, BAPPENAS, Planning Bureau of the Ministries of Agriculture, 
3ducation and Finance. 
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short-term technical assistance arrangements, including the special 

studies component, would be provided through a university contract. 

However, to the extent possible, Indonesian university and institute 

staff will be considered as consultants for short-term assignments 

related to special studies and in-country training assignments. 

Upon mutual agreement of the AARD-DGHE Communication Foram and AID, 

some of the grant contingency funds may be used for in-country research 

studies. In addition to the universities mentioned in Section 4.3 above 

and after further analysis of their institutional capacities, research 

activities may also involve other universities, including the University 

of Padjadjaran. 

4.7 Project Outputs 

The project will have both management and physical outputs that will 

have a direct impact on fisheries production and management. The project 

will also produce a substantial number of other management and production 

outputs that will assist in achieving the goal of the project by 

complementing other programs or activities such as the World Bank 

Agriculture Extension Training Project. The major outputs of this 

project will include: 

1. 	 The development of a National Fishery Research Agenda and a 

mechanism to focus research in critical areas and coordinate 

research activities between AARD and Indonesia' s university
 

system. In addition, support will result in more efficient 

planning of AARD's fishery research program and support of field 

research.
 

2. 	 Established centers for graduate training and applied fisheries 

research at three MOE fisheries universities and four MOA 

fisheries research institutes. Target universities will have 

strengthened instructional and research programs and bt- able to 

produce professional fisheries scientists and scholars with 

"hands-on" experience. These universities will have upgraded 
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faculty training, fisheries curricula, and research programs and 

improved laborato ries, computer facilities and pond research 

facilities. Target research institutes will have a critical mass 

of scientists with quality research facilities to develop and/or 

adapt required technologies.
 

Project investments in the freshwater fisheries area under the 

RCCF's Research Institute for Freshwater Fisheries (RIFF) in Bogor 

and Palembang, and the institute of Pertanian Bogor (IPB) and the 

University of Riau (UNRI) will specifically result in: a) the 

development of a fish feed nutrition research laboratory at 

RIFF-Bogor in collaboration with commercial feed processors in 

Java (Cargill) and Sumatra for the development of least-cost 

commercial fish feed fo rmulas for important fresh and 

brackishwater fish species; b) the development and distribution of 

a new line of carp broodstock (ikan mars); c) the development of 

broodstock for fresnwater catfish and carp of Sumatra; d) the 

development of a 10 hectare freshwater fisheries research station 

at RIFF-Palembang; e) established feeding rates for the new diets, 

and the development of breeding technology and commercial 

fingerling production for catfish and carp; and f) established 

commercial production technology for these species in ponds and 

cages. 

Support to the RCCF's Research Institute for Coastal 

Aquaculture (RICA) in Maros and the University of Hasanuddin 

(UNHAS) will yield similar outputs but in the area of 

brackishwater fisheries: a) established feeding rates of new diets 

for shrimp and milkfish; b) established techniques for water 

quality management in tambaks and; c) 20 hectares of brackishwater 

research ponds developed at UIHAS.
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Inputs to the RCCF's Research Institute of Marine Fisheries 

(RIMF) in Ambon and the University of Pattimura (UNPATTI) will
 

establish the following outputs : a) an upgraded BSc marine
 

fisheries training program at UNPATTI; b) the initiation of a
 

research program in fisheries marketing and fish processing aimed
 

at developing locally processed marine fish products with longer 

shelf life and better storage characteristics; and, c) the 

initiation of collaborative research with the National Institute 

of Oceanology (WON) and the National Space Agency (LAPAN) to 

identify the locations and migratory patterns of commercially 

important fish species.
 

3. The completion of several special studies that will result in the
 

development of a policy planning and analysis capacity within the
 

MOA, and the field testing of a fishery market information system 

in Eastern Indonesia in order to improve the flow of fish
 

products, reduce transportation costs and improve the market power 

of small scale fishermen.
 

4. The overseas training of 15 MSc and 5 PhD staff.
 

5. Upgraded aquaculture/fisheries research facilities at the project
 

institutes and universities.
 

4.8 End of Project Status 

To achieve the Project's purpose of installing viable fisheries
 

research programs at the MOA that will address significant regional
 

fisheries production and marketing constraints, the following will be in 

place by the end of the project:
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1. 	Improved capacity of AARD Fisheries Research Institutes to conduct
 
research in support of the national research agenda. 

2. 	 Improved capacity of key universities to teach and conduct 

research in support of the national reearch agenda. 

3. Improved analytical capacity within the government to identify and 
act on constraints to production, processing and marketing. 

4. 	Increased GOI support for a coordinated national fisheries 

research program. 

5. 	 Technological packages for fish culture developed, tested and 
evaluated and systems for disseminating technologies established.
 

The presence of these indicators will be verified through 
field
 
inspections, the passage of GOI laws and decrees, project monitoring 
reports, project 
 reports, private sector investments, and project
 

evaluations. 
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5. SUMMARIES OF THE
 

TECHNICAL, SOCIAL SOUNDNESS, ADMINISTRATIVE,
 

ECONOMIC AND FINANCIAL, AND ENVIRONMENTAL ANALYSES
 

5.1 Technical Analysis
 

Indonesia has significant potential for expanding its aquatic
 

resources, both intensively and extensively. The basic technologies for
 

aquaculture and capture fisheries are in place; fish stocks include
 

several commercially proven species; production inputs of fertilizer,
 

feeds, chemicals and harvest equipment are available; and both the short­

and long-term demand for fisheries products appear to be good. An
 

in-depth examination of this potential is provided in Annex I.
 

5.1.1 Aquaculture
 

Freshwater aquaculture of some fish species on Java and North
 

Sumatra, notably carp and tilapia, approaches the intensive levels found
 

in developed countries. However, over 225,000 ha of brackishwater
 

aquaculture activities with shrimp and milkfish produce only 10 to 20
 

percent of the potential output, primarily due to the lack of appropriate
 

technology for the development of economically feasible spawning/fry
 

production programs and commercial diets. Carp inbreeding in hatcheries,
 

and poor water quality, diets and diseases also represent critical
 

limiting factors.
 

Tilapia, as prolific spawners, mature at three to five months and
 

overpopulate the culture system unless males and females are stocked
 

separately or sex reversal is-used to produce all-male fry. Reproduction
 

techniques for possible important new freshwater species, such as catfish
 

(Pangasius and Clarias), Belida (Notopterus) and Jelawat carp
 

(Leptobarbus) have not yet been refined to fit Indonesia's specific needs.
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and brackishwater

Other production constraints for both fresh 


species include lack of specific and least-cost fish diets/commercial
 

surface quality; the lack of
 
feed for specific species; poor water 


groundwater systems, specifically for hatchery operation and fry
 

and/or bacterial
fish diseases and parasites; pollution
production; 


contamination of fish; poor production facility design; fish farmers' low
 

few
 
management capabilities; weak fisheries extension service; 


educators and researchers; the low level
post-graduate trained fisheries 


of proven techniques and technologies to extend to the producer; and low
 

availability of efficient credit and market systems.
 

5.1.2 Marine Fisheries
 

marine fishermen
Approximately 90 percent of the 1.3 million 


contributed 70 percent of the total landings of 1.71 million mt in
 

1984*. Marine landings more than doubled between 1970 and 1984 while
 

remain modest. Over the
production increases in other fisheries sectors 


past 14 years, the marine sector has grown considerably in importance.
 

As a result of the diverse characteristics of the Indonesian
 

archipelago, the country's marine fisheries are complex. Diverse fishing
 

needed and range from simple hand lines and gill nets to
techniques are 


modern trawlers. The majority of marine landings are produced by a wide
 

range of traditional fishing activities. Of Indonesia's total fishing
 

fleet of 313,640 vessels in 1984, approximately 70 percent were
 

outboard mntors. Ten
non-motorized and 20 percent were powered only by 


percent of marine fishing establishments do not use boats, and therefore
 

are confined to shallow coastal areas.
 

* Fisheries Statistics of Indonesia 1984 (DGF 1986) 
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The DGF estimates a maximum sustainable yield (MSY) of 4.5 million 

mt from Indonesia's 3.1 million km2 of archipelagic territorial waters, 

and a further 2.1 million mt from the 2.5 million km2 within the 200 

nautical mile EEZ (Exclusive Economic Zone). These estimates suggest 

that current levels of resource exploitation are only about 25 percent of 

MSY. However, Indonesia's marine fisheries resources are unevenly 

exploited. The western areas are under heavy pressure, with levels of 

fishing efforts greater than necessary to achieve maximum sustainable 

yields. In the eastern areas, stocks are underexploited and would 

support expanded fishing and larger harvests. Generally, shallow inshore
 

fisheries are heavily exploited and, with the exception of coastal waters 

surrounding some sparsely populated islands, offer limited potential for 

expanded production. This is particularly true for the Maluku Straits, 

the north coast of Java, and South Sulawesi, which accounted for 54 

percent of total landings and 49 percent of all marine fishermen in 1984. 

Modernization in the marine fisheries subsector, without 

strengthened research capability and management training to produce a 

continuous stream of new technologies, will quickly lead to the 

over-exploitation of marine stocks in Western Indonesia. The DGF 

estimates that the marine stocks offtake in Eastern Indonesia is 

currently 20 percent of the potential. Although capture technology is 

generally adequate, the remoteness of the area, the high costs and nature 

of processing and transportation, and marketing requirements for inner 

island distribution, reduce the competitiveness of marine products 

relative to fresh fish. 

5.1.3 Fisheries Extension System 

Fisheries extension activities are provided through the MOA's Agency 

for Agriculture Education, Training and Extension (AAETE) and through 

provincial fisheries offices of the Directorate General of Fisheries 

(DGF). Universities and research stations work with provincial fisheries 

staff to provide limited technical assistance to fish farmers and 
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fishermen. As a general rule the fisheries extension system ranges from
 

good to poor. In the immediate areas where there are universities and
 

fisheries research stations backstopping the provincial fisheries
 

services such as in Java, extension servies are good and technology and
 

services flow through the fisheries extension services to the producer.
 
However, in the outlying areas, services are generally not readily
 

available and fisheries extension staff are inadequately trained, limited
 

in number and are not well supported with critical extension tools
 

(survey, soil, water testing equipment and laboratory backup facilities)
 

or transportation. Moreover, the existing extension services in general
 

need to be strengthened --backed by improvements in the availability and
 

delivery of production and credit inputs - in order to fully capitalize 

on the existing technology and for the extension of new technology needed
 

to increase the productivity in the three fisheries areas.
 

This project will link into and support the upgrading of fisheries
 
extension services by establishing "hands on" training programs at key
 

universities to better train extension specialists to transfer the
 
improved and/or new technology coming from the project's upgraded
 

fisheries research programs.
 

5.1.4 Prospects
 

Policy problems will focus primarily on supply/demand concerns. The
 

uneven distribution of Indonesia's population is reflected in the
 

unevenness with which fisheries 
resources are exploited. Productive and
 

easily accessible fishing grounds located near major population centers
 

are already at or near maximum levels of exploitation. In the eastern
 

half of the archipelago, however, the relative sparseness of the
 
population limits local demand. Available resource assessment data
 

suggest that fishing grounds in the eastern half of the archipelago offer
 

the greatest scope for expanded harvests, contingent on improved
 

processing, marketing and distribution channels.
 

Export-oriented state fisheries enterprises in North Sulawesi, the
 

Malukus, and Irian Jaya have been established, complete with shore-based
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facilities for handling the catch and carrier boats to transport frozen 

fish and shrimp to foreign markets. However, a parallel infrastructure
 

does not yet exist to support domestic inter-island fish trade. 

The processing, distribution, and marketing of fish in Indonesia is
 

complex and no one system dominates. Low value fish products originating 

from small-scale fishermen are handled by several middlemen before the 

product reaches the consumer. Shorter marketing chains characterize high 

value products such as shrimp. Processing techniques also vary. 

Approximately half of the 1.7 million tons of the 1984 marine capture was 

sold as fresh products. The other half was preserved by drying and 

salting, boiling, fermenting, smoking, freezing, canning, and conversion 

into fishmeal. The percent distribution of marine products using these 

preservation techniques can be found in Table 2 in Annex I. 

This project is technically sound because it addresses major 

fisheries development constraints by providing the type of technical 

assistance, training, special studies and support for research and 

education facilities to effectively complement public and private 

resources, and develop a national research agenda that will integrate GOI 

and donor efforts within this sector. 

5.1.5 Future Private Sector Participation 

Recognizing that the private sector currently produces the bulk of 

marine and inland fish, provides a large share of required credit through 

informal arrangements, and furnishes nearly all distribution and 

marketing services, future Government efforts should emphasize the 

provision of basic support facilities and services for the private 

sector. Public sector investment can be directed to the provision of key
 

fishing ports, landing facilities, manpower training, credit, research, 

resource management and technical assistance. If the Government's
 

targeted production levels are to be attained, Government policies should 

be designed to encourage private sector confidence, initiative and
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investment. It is the private entrepreneurs, fishermen and fish farmers 

who have been largely responsible for the past growth of the sector. 

Their efforts require continued strong Government support in terms of 

improved infrastructure, research, training, extension and credit. 

In order to overcome some of the constraints to private sector 

investment in fisheries, consideration snould be given to the following: 

a. The provision of more effective support services to commercial
 

producers, i.e., small to large industrial level fish farmers and 

fishermen, market operators and processors including: 

- the basic infrastructure: fishing ports, landing sites, 

marketing facilities, training facilities and esearch 

centers; 

- increased manpower planning and development, expanded 

applied research, timely dissemination of market information,
 

and simplified consolidated licensing procedures; and 

- expanded commercial credit lines. 

b. The expansion of business opportunities, with emphasis on new
 

areas for development; and 

c. The involvement of the private sector in fisheries development
 

planning at the different levels of decision making. 

5.2 Social Soundness Analysis 

In its early years, the project's primary focus will be to 

strengthen Indonesian universities and research centers to conduct 

applied research in the fisheries sector. Thrne levels of impact can be 

identified for social soundness analysis in relation to this project. 

These levels are: the institutions whose research capacity will be 

enhanced, the producers who will benefit in terms of increased income 

from improved fishery production techniques, and the people of Indonesia,
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who will have the opportunity to improve their nutrition through
 

increased availability of fisheries products and increased foreign
 

exchange earnings obtained from the export of high-value fisheries
 

products (e.g., shrimp). The ultimate evaluation of beneficiary impacts
 

will involve the second and third levels (to be identified in the
 

future). It will depend on complex interactions and cooperation between
 

the involved institutions, a system to deliver the results of research to
 

the producers, and an infrastructure to manage increased production. At
 

each level, social and cultural variables can potentially influence the
 

impact of project inputs.
 

Several factors influence the social soundness of the project at 	the
 

the
institutional level. These include: relationships between 


institutions whose cooperation forms an integral part of the project,
 

factors influencing the willingness and ability of staff to participate
 

in training and research activities, attitudes of key staff towards
 

proposed project activities, an- .mpact on women. Each of these factors
 

is discussed in the following subsections and is examined in more detail
 

in Annex J.
 

5.2.1 Inter-Institutional Relationships
 

One of the basic assumptions of the institution-building component
 

of the project is that there will be cooperation between involved
 

fisheries research institutes and fisheries faculties at the
 

universities. This assumption is basically sound. Staff at both types
 

of institutions note that many of the people working at the research
 

institutes were trained at the nearby universities with whom they are
 

expected to cooperate. In addition, staff at the research institutes are
 

frequently requested to lecture at the universities, serve on their
 

committees, and cooperate with university staff on research projects for
 

the DGF. Research institutes request university staff assistance on
 

design of research studies and frequently send staff to the university
 

for advanced degrees. Most of this cooperation is informal, but several
 

of the universities are in the process of formalizing relationships with
 

the research institutes.
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In addition, the research institutes already have a tradition of
 

Advanced
sharing facilities with university staff and advanced students. 


research institute facilities by
students usually gain access to 


on their thesis committee. It
requesting research institute staff to be 


was noted, however, that as the number of students continues to climb,
 

present facilities may not be adequate. Additionally, some university
 

staff suggest that it is inconvenient to have students and staff
 

from the university. None,
conducting research at facilities remote 


however, say it is impossible. Understandably, each type of institution
 

expresses a desire to have its own facilities improved, but there appear
 

to be no barriers to sharing facilities.
 

5.2.2 	 Staff Willingness and Ability to Participate in Training and
 

Research
 

Staff interviewed expressed an interest and willingness to be
 

involved in advanced training. However, the fact that time spent away at
 

school impedes progress through the university promotion cycle must be
 

addressed as a possible constraint to the success of the training
 

program. While staff do not lose their functional position while they
 

are away for training, they can lose their structural position (e.g.,
 

director, dean). However, most noted that this would not greatly
 

influence their willingness to participate, despite a marginal loss in
 

income. Thus, the project must demonstrate clear benefits to be gained
 

by training that will outweigh other losses to these staff members.
 

All staff interviewed feel that increased research capacity is a
 

positive factor. In the universities, published research papers
 

contribute to academic status and ability to obtain contracts and
 

It was noted, however, that while contract research conducted
grants. 


for the DGF does not improve academic status, it does increase income
 

while involved in the research.
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5.2.3 Attitudes of Key Staff Towards Proposed Project Activities
 

In general, the attitudes of staff in both the research institutes
 

and the universities are positive towards the project. They note that
 

they had been continuously consulted as the project developed and felt
 

they were a part of the development process. Concern, however, is
 

expressed with respect to several issues that can be addressed during
 

project implementation. These concerns are detailed below.
 

Concerns about In-Country Training: Some staff express concerns
 

about in-country training. They note that individuals studying for
 

advanced degrees at in-country universities usually do not finish on
 

time, in contrast to those going abroad for training. University staff
 

note that this is due to the fact that the students frequently have to
 

wait for inputs (e.g., research equipment and supplies) that are often
 

delayed in delivery.
 

involves advanced training in marine sciences.
Another concern 


Staff suggest that IPB cannot give adequate advanced training without a
 

well equipped marine research station. This observation is supported by
 

staff at IPB who note that their training is "literature training" as
 

opposed to hands-on research.
 

Concerns about Technical Assistance: Key staff at the universities
 

note that outside experts who are brought in are usually young and "fresh
 

out of school." They feel that the technical assistance consists of
 

competent researchers, but without the depth and understanding needed by
 

deans and rectors. it is suggested that some technical experts brought
 

"mature scholars' with the type of experiences to provide direction
in be 


for multidisciplinary program development in fisheries science.
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5.2.4 Impact on Women
 

Women are represented in responsible positions in fishery
 

departments in the universities and the research institutes. They range
 

from a low of 12 percent of the fishery staff at UNHAS to 29 percent at
 

UNPATTI. In the fishery research institutes women also make up between
 

20 and 30 percent of the research staff. This Percentage is similar to
 

their percentage representation in the fishery student body at the
 

universities. The project will provide training to women commensurate to
 

their representation among professionals in this sector.
 

5.2.5 Production and Nutrition Impacts
 

The project will be socially sound provided certain socio-cultural
 

variables are considered during the research dissemination process. It
 

to
is anticipated that there is sufficient lead time before tnis occurs 


allow any potential negative impacts to be investigated and alleviated.
 

Analysis of the increased nutrition earnings impact of the project is
 

premature at the present time. However, the project is expected to have
 

positive impact on this level also.
 

5.3 Administrative Analysis
 

5.3.1 Implications for Administration
 

The Ministry of Agriculture (MOA), as the implementing agent, will
 

be responsibie through its .gency for Agricultural Research and
 

Development (AARD), for the overall administrative and policy direction
 

of the project. This responsibility will include close coordination with
 

the Ministry of Education and Culture (MOE), through its Directorate
 

General of Higher Education (DGHE), for the assignment of personnel,
 

development of annual work plans and research strategy, and monitoring
 

and evaluation.
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Liaison between the MOA and the MOE will be maintained through the
 

AARD-DGHE Communication Forum, composed 	of members from both ministries,
 

representatives of universities and 	 the private sector, and other
 

organizations as appropriate. The Forum will meet on an annual basis for
 

planning and monitoring purposes. All MOE grant and loan inputs will be
 

disbursed through the Ministry of Agriculture's Agency for Agricultural
 

and Research Development. The disbursement of GOI support to project
 

activities will occur as an expansion of the existing budgeting
 

activities under each Ministry's DIK/DIP funding procedures. The Loan
 

and timely budget
Agreement will ccntain covenants to ensure adequate 


allocations by each Ministry.
 

5.3.2 Ministry of Agriculture
 

Agency for Agricultural Research and Development
 

The Agency for AgriculturA Research 	and Development (AARD) was
 

research activities. These
established 	in 1974 to carry out applied 


are intended to facilitate increases in agricultural
activities 


production to offset import requirements for basic human foods and to
 

improve the agriculture sector's role as 	a foreign exchange earner.
 

The AARD is directly responsible for administering the GOI's
 

soils,
agriculture research program, which includes research programs in 


crops, industrial crops, and
agro-economics, food and horticultural 


fisheries and animal husbandry, as well as various major international
 

donor programs such as the AID Applied 	Agriculture Research Project, the
 

World Bank National Agriculture Research Projects (I, II) and the
 

The AARD is composed
Government of Australia Animal Production Project. 


of a multi-tier management structure composed of a Secretariat with
 

Coordinating
various supporting Centers, a system of five Research 


of Research Institutes. AARD has the
Centers, and a network 


to act promptly, and it has a semi-autonomous
administrative flexibility 


administrative status which enables it to execute policy defined by the
 

Ministry as effectively as possible.
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Research Coordinating Center for Fisheries
 

RCCF is composed of a multi-disciplinary staff in the three
 

out the
fisheries subsectors, and has the fundamental capacity to carry 


project. Most of the facilities currently being used by the RCCF are
 

adequately sited and distributed throughout Indonesia to provide
 

sufficient exposure to and involvement in the development needs of the
 

fisheries sector.
 

RCCF facilities consist of laboratory and office space and over 100 

ha of research ponds. Two of the institutes - the brackishwater 

fisheries institute in Maros and the marine fisheries substation in Ambon 

- occupy modern facilities recently completed under World Bank funding. 

Most of the research institutes have from 15 to 20 professional staff 

of the staff have theassigned to each research unit, although most 

equivalent of BSc degree training.
 

Many of the RCCF research institutes are located in close proximity
 

to a major university, and liaison between the technical and
 

administrative staffs of the institutes and univerities is excellent.
 

The institutes also have a good liaison with the provincial fisheries
 

service of the Directorate General of Fisheries. Based on these linkages
 

and the administrative capability and infrastructure of RCCF, there are
 

no problems anticipated which would impede project implementation.
 

5.3.3 Ministry of Education
 

The university system has the administrative capability and
 

extremely well
flexibility to carry out the training needs of Indonesia 


at the BSc level, but the lack of a critical mass of post-graduate
 

trained staff, research facilities/equipment and research funding has
 

handicapped the development of good post-graduate training and research
 

programs.
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under the Directorate General of
 are 


is assisted by four
 
These public universities 


Higher Education. The Directorate General 


Academic Affairs, Student Affairs, Research 
and
 

directors: a Director of 


Within each university,
and of Private Universities.
Community Affairs, 


by three
 
or chief executive officer, who is assisted 


there is a rector, 


for Curriculum, Administration and Finance,a vice-rector 

and Student Affairs. Also reporting 

vice-rectors: 


to the rector are the deans of each 

Each dean is served by three

in the university. 


is composed of the departments in the
 
of the faculties 


The last level
assistant deans. 

a
department head, professional staff,
a
faculties. Each department has 


(Details on the
 
secretary, and where appropriate, a laboratory director. 


the project universities are provided in Annex K.)
 
fisheries faculties of 


and
have the infrastructure

the three universities
In summary, 


to carry out the activities planned under this
 
administrative capability 


will serve to join the
 
The technical assistance inputs


project. 


for the development of sound
iw:nistries
scattered resources of both 


and existing
close proximity
programs. The
research and training 


site will facilitate
at each geographic
of the institutions 


project. The geographic sites represent
 
linkages 


meeting the objectives of the 


development constraints.
 
to address 'on-site" fisheries
opportunities 


of equipment and commodities and facility 
development


The proposed inputs 


training. And
 
that training participants receive "hands on" 


will ensure 

to the
 

on training will sicnificantly contribute 

finally, the emphasis 


of fisheries scientists and scholars
 
of a sufficient number 


needs for the development and management of its
 
development 


to meet Indonesia's 


living aquatic resources.
 

5.4 Economic and Financial Analysis
 

investments

Research and Development Project proposes


The Fisheries 


analysis and
 
to support training, technical assistance, research, policy 


to improve domestic research training and
 
commodity procurement
limited 


Project
 
capability in freshwater, brackishwater 

and marine fisheries. 
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funding will focus on improving the human capital and research resources
 

required to develop technologies and management systems that are
 

financially viable, technically sound and ecologically sustainable (see
 

Annex L).
 

The project's focus on capacity-building efforts instead of
 

field-level production systems poses problems for an economic and
 

financial analysis. The causal linkages among investments in human
 

capital development, the research outputs they produce, and the increases
 

in income streams generated when farmers apply new technologies is long
 

and complex. While pre-project analyses of human capital investments are
 

at best difficult, post-project evaluations of such investments have
 

indicated that they generate significant social benefits ranging from 30
 

to 200 percent.
 

The analysis, summarized here, relies on a number of assumptions
 

regarding the performance of the research and academic institutions
 

involved in the project. In the case of carp and shrimp production, the
 

analysis assumes that new capacity developed in participating
 

institutions will be able to modify simple fishery production
 

technologies developed elsewhere in Southeast Asia to Indonesian
 

conditions and that these technologies will be extended and adopted by a
 

limited member of farmers in North Sumatra and South Sulawesi. In the
 

case of marine fisheries, limited data on the economic structure of fish
 

processing and transport firms have restricted the assessment of
 

potential project impacts further. In this case, the analysis focuses on
 

identifying the direction of change in major performance variables, such
 

as fishermen's income, supply, and demand which could result from the
 

application of improved technologies in Eastern Indonesia and Java.
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Different analytical approaches applied in the analysis of carp and
 

shrimp culture systems and the marine fishery system resulted in two sets
 

of analytical results. In the first case, simple techniques were used to
 

determine the financial viability of various components within carp and
 

shrimp production systems: carp hatchery production, paddy carp
 

production, carp pond production and tambak production are examined.
 

This analysis suggests the following general conclusions:
 

1. 	 Annual financial rates of return associated with improvements
 

in these production systems are favorable, ranging from 21 to
 

67 percent after provision is made for family labor.
 

2. 	 Returns on invested capital occur in an acceptable period of
 

time in each system. For example, payback periods on
 

investments range from 3.4 to 5.0 years.
 

3. 	 Favorable financial -ates of return are maintained over a
 

wide range of output prices and quantities. In the most
 

sensitive system, carp pond production, net returns fall to
 

zero only after output prices decline by 28 percent and/or
 

yields drop by 18 percent. Other enterprises could
 

effectively sustain declines of 30 to 40 percent in prices
 

and yields, and still maintain net profitability.
 

4. 	 Potential employment gains from technological adoption could
 

be significant if only 10 percent of the potential area of
 

carp and shrimp available for expansion is converted and uses
 

the new production technology. In this case, 7400 man years
 

of new employment, valued at US 2.65 million per year, would
 

be generated.
 

5. 	 Finally, employing the above conservative assumptions, annual
 

economic returns from expanded production could generate US
 

78.1 million in net economic benefits per year, or seven
 

times the total project investment costs.
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To achieve these returns it is critical that the GOI improve its 
extension capabilit'.es and the supply of credit to producers. Although 
not a specific objective of this project, sizeable Asian Development Bank 
and World Bank loans are now focusing on these problems. 

A different set of analytical methods was used to assess the 
potential impacts of improved processing on marine fish captured in 
Eastern Indonesia. A review of supply and demand trends on Java suggests 
that project investments to improve processing and decrease the 

transportation costs of dried fish shipped from Eastern Indonesia are 
viable and compatible with current demand trsnds. By 1990 Java will 
require 128,000 additional metric tons of fish to meet increases in
 
domestic demand. Traditional suppliers of fish to this market (the 
Maluku Straits, the North and South coasts of Java, and the South coasts 
of Sulawesi and Kalimantan) will not be able to supply this increase on a
 

sustained yield basis. Eastern Indonesia, with low exploitation rates, 
offers a potential long-term source of increased supply. Assuming 23 
percent of incremental Javanese demand will be in the form of dried fish 

(the national E.verage) and 20 percent of this is supplied by Malukuan 
fishermen, this would result in increases in gross income to Malukuan 
processors and fishermen of Rp 21.8 billion or US $19.5 million per year 

and generate 73,000 man days of additional employment annually.
 

5.5 Environmental Analysis 

The construction activities planned under the project will be 

limited to the development of small research facilities in scattered 
locations, which will be used for manpower training and research related 

to the improvement 
in the production and management of Indonesia's
 
aquatic resources. Thus, because the primary focus of the project is on 
manpower training and institutional development, with limited 
construction of research facilities, there will be no negative physical 
impact on the environment. (The recommendation of the initial
 

environmental examination is provided in Annex M.)
 

http:capabilit'.es
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6. IMPLEMENTATION PLAN
 

6.1 Phasing of Project Activities
 

Project activities will be implemented over a six-year period
 

to be 	 initiated in the
(1986-1992). In order for project activities 

part of the first project year, close attention to the planninglatter 
stages 	 of the project will be

and coordination of inputs in the early 

Of particular importance is the contracting of long-tenmnecessary. 


technical assistance, the development of preliminary procurement plans, 

activities.initial 	commodity procurement, and the initiation of training 

12 Months6.1.1 	 The First 

1986 

Aug. : - Project agreement signed.
 

Oct. : 	 - USAID iss"'r PIL No. 1. 

- Technical assistance contracting initiated. 

Dec. : 	- Initial conditions precedent met.
 

-
FY 87-88 GOI project budget developed.
 

- MOA names project manager.
 

- MOE names university coordinators.
 

- AARD-DGHE Communication Forum, PIU, 

and Working Groups establish3d 

- RFP for technical assistance contract completed. 

Jan. : - First overseas training candidates selected and 

English 	language training initiated. 

1987 

Apr. : - Negotiate and award TA contract. 

Sept.: - Project management specialist arrives. 

Research facility design specialist arrives.
-

- First 	vehicles procured. 

- Short-tenr TAs for IPB, 

UNHAS, 	UNPATTI and RCCF research institutes
 

arrive 	for initial assignment.
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Oct. - Research plan drafted for each 

project institute/institution. 

6.1.2 	 Major Events During the Life of the Project 

The major events occurring over the life of project are 

summarized below.
 

Year 1 - AARD-DGHE Communication Forum, Project Implementation Unit, 

and Working Groups established. 

- First group of overseas long-term training participant3 in 

English language training. 

- Long-term consultants on board. 

- Training and research plans drafted for each project 

institute/institution. 

Year 2 	 - Long-term training participants depart for training. 

- Fisheries research facilities at IPB, UNHAS and RIFF -

Palembang designed and construction initiated.
 

- Research plan developed for each project institution. 

- National Fisheries Research Agenda drafted in conjunction 

with DGF and fisheries universities. 

- Project monitoring system initiated. 

- Special studies: Assessment of Fisheries Policy and 

Planning; Strategies for National Fisheries Research 
Policy. 

- Detailed list of commodities developed by short-term 

consultants and project managers for each component. 

Year 3 	- Construction on fisheries research facilities completed.
 

- Project commodities arrive. 

- Special studies: Assessment of Foreign and Domestic
 

Fisheries Marketing Opportunities; Strategies for 

Establishing Pilot Market Price and Reporting System. 
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Year 4 - Fish nutrition and fish processing researchers complete 

diet development and fish processing objectives. Diets 

developed for carp, catfish and shrimp, fish processing 

training and research program underway at UNPATTI. 

- Overseas MSc training participants return to Indonesia. 

- Kid-term evaluation of project. 

- Upgraded fisheries training and research programs 

initiated at project universities and research institutes. 

- In-country short-term training initiated. 

Year 5 - Overseas PhD training participants complete degree
 

training and return to their institutions to initiate
 

training and/or research programs.
 

- Freshwater fisheries programs at IPB, Bogor and Palembang 

expanded. 

- Brackishwater and marine fisheries research programs 

expanded at Maros and Ambon. 

Year 6 - Broodstock and fingerling development programs for carp 

and catfish in place. Fish production technology for 

commercially-important fish developed. Marine fish 

marketing and processing training programs in place. 

- All institutions with critical mass of scientists and/or 

scholars to sustain upgraded research and training
 

programs.
 

- End of project objectives met.
 

- Final evaluation.
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6.2 GOI Implementation Arrangements
 

Project implementation and coordination responsibilities will rest
 

with the Agency for Agricultural Research and 	 Development (AARD),
 

Agriculture in collaboration with the Directorate

Ministry of (MOA), 


Ministry of Education and
 
General of Higher Education (DGHEI in the 


the already established AARD-DGHE communication Forum

Culture (MOE) using 


and procedures for joint research/educational 	 activities. Budget
 

will be the overall
 
requests and financial management for the project 


existing levels of AARD-DGHE
AARD. are
responsibility of There three 


coordinating units in implementation and management of the project.
 

6.2.1 AARD-DGHE Communication Forum
 

General of AARD will
The Communication Forum headed by the Director 


of and

have the responsibility for overall coordination policy program
 

The Communication Forum includes representatives of the
activities. 

Research


Indonesian Institutes of Sciences (LIPI), Ministry of State for 


AARD, and

and Technology, BAPPENAS, Planning Bureau of MOA, DGHE, 


of Finance. Various donor agencies' representatives may be

Department 


ad-hoc members. Development of a National Fisheries
commissioned as 


reviews of project activities and issues will be the
 
Research Agenda and 


Annual meetings will be held

responsibility of the Communication Forum. 


in conjunction with the annual Fisheries Research and Development Project
 

meeting.
 

6.2.2 Project Implementation Unit (PIU)
 

(PIU), headed by the Director
The Project Implementation Unit 


General of the Research Coordinating Center for Fisheries (RCCF), will be
 

the AARD, for co:aducting day-to-day operations of the
 
established within 


of the three working

project. The PIU will coordinate the activities 


reporting, monitoring, and
 
Groups in terms of technical and financial 


evaluation.
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6.2.3 Working Groups
 

Working Groups will be established to address the three

Three 


project areas of freshwater aquaculture, brackishwater aquaculture, and
 

These Working Groups will be located at the respective
marine fisheries. 


Maros and Ambon. The respective
project sites of Bogor-Palembang, 


Working Groups will have the following representation:
 

Working Group on Freshwater Aquaculture Research
-


Bogor Agriculture University (IPB)
 

RCCF Institute in Bogor
 

University of Riau
 

RCCF Station in Palembang
 

Provincial Fisheries Se:2.ce (West Java, South Sumatra and Riau)
 

Private Sector
 

- Working Group on Brackishwater Aquaculture Research
 

University of Hassanuddin
 

RCCF Institute at Maros
 

Provincial Fisheries Service (South Sulawesi)
 

Private Sector
 

Working Group on Marine Fisheries
-


University of Pattimura
 

RCCF Station in Ambon
 

Provincial Fisheries Service (Maluku)
 

Private Sector
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The Working Groups will be responsible for the implementation of
 

project activities related to their respective area, including monitoring
 

all activities and submission of all technical and financial reports to
 

the PIU. In addition, the Working Groups will submit research proposals
 

through the PIU for consideration by the Communication Forum.
 

6.3 AID Implementation Arrangements
 

6.3.1 Project Management Responsibilities
 

Within the Agriculture Research Division, Office of Agriculture and
 

Rural Development, the Division's Fisheries Development Officer will be
 

the designated Project Officer with overall management and implementation
 

responsibilities for the project. The Project Officer will maintain
 

liaison with the PIU and the technical assistance contractor and will
 

coordinate mission project backstopping. The Project Officer will be
 

assisted by an FSN fisheries development specialist who has extensive
 

experience with USAID and the GOI in the areas of fisheries and
 

agriculture development.
 

During the life of the project, the technical research
 

assistance required by the project components will be supplied through a
 

long-term direct USAID technical assistance contract. Long-term
 

consultants will be backstopped by a number of short-term consultants who
 

will return periodically over the life of the project. These short-term
 

advisors will share in the implementation of the project by developing
 

procurement lists, training and research plans, and monitoring plans.
 

Key short-term advisors will assist in project planning and monitoring
 

activities in addition to research program backstopping. Linkages
 

between USAID/Indonesia's Agriculture and Education offices will serve to
 

strengthen the planning and monitoring activities at the project
 

universities.
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6.3.2 Procurement of Goods and Services
 

Loan funded procurement of goods and services under the project will
 

be solicited from firms or individuals in Code 941 countries, Indonesia
 

and the United States. Grant funded procurement of goods and services
 

will b, solicited from firms or individuals in Indonesia and the United
 

States. Goods and services funded by the project budget will be procured
 

on a competitive basis, and will be advertised both in Indonesia and the
 

United States.
 

6.3.3 Technical Assistance Procurement
 

The technical assistance proposed for this project reflects the
 

diversity of technical support needed to address fisheries development
 

needs that vary across the three fisheries subsectors. However, the
 

technical assistance component Lc,6 projected short-term consultants at
 

where limited Indonesian
universities and research institutes 


post-graduate faculty or staff are already assigned or will be assigned
 

early in the life of the project. It is anticipated that an AID direct
 

contract, using educational institution selection procedures, will be
 

used to procure the long-term technical assistance through a lead
 

university with sub-contracts with other universities or private firms,
 

or through a university consortium for the short-term technical
 

assistance. However, some of the short-term assignments to the RCCF
 

research institutes may be provided through a PASA with the Division of
 

Research, U.S. Fish and Wildlife Service, Department of the Interior.
 

Detailed job descriptions for the proposed technical consultants are
 

provided in Annex H.
 

Iong-term Technical Assistance
 

Long-term technical assistance will be provided for a total period
 

of 6.0 years. The long-term technical assistance will support Fisheries
 

research policy and planning related to freshwater aquaculture,
 

A team leader will have
brackishwater aquaculture and marine fisheries. 


his office at the RCCF headquarters in Jakarta and will assist the
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Director of RCCF in the management of the project, and in planning and 

implementing research, training, and policy activities. 

Short-Term Technical Assistance 

Sixty-eight person months of short-term technical assistance will be 

provided at the project universities, the AARD fisheries research 

institutes, and for special studies and project evaluation. Assignments 

will include specialists in the areas of fry production, genetics, water 

quality, nutrition and management. As deocribed in Annex H, short-term 

consultants will play a key role in the planning and implementation of 

research programs for each of the project components and provide 

backstopping to participants returning from training and for the 

expansion of research activities. 

Special Studies 

In order to address critical policy questions related to the
 

continued development of Indonesia's fishery resources, several special 

studies are planned. These studies may include the evaluation of
 

priority issues such as the identification of factors affecting high 

ocean freight rates, the role of public vs. private investment in 

fisheries development, fish market structure and its effects on 

consumption and welfare, and the impact of foreign investment on export 

fish production, and the effects of improved management and conservation 

of coral reef on fish production. In addition, assistance may be 

provided to develop a market data system for policy analysis and improved 

information flows among fishermen, processors and major retailers. 

This project component will establish pilot market price and supply
 

collection and reporting systems in Sulawesi, Sumatra, Ambon and Java. 

If successful, these pilot projects could be expanded to encompass other 

major consumer and producer areas and eventually lead to the time series 

data required to support major policy analyses. Additional special 

studies related to the expansion of business opportunities for the 

private sector are anticipated. 



- 73 ­

6.3.4 TraIninjg 

Long-Term Training Abroad 

The project will provide post-graduate training for a 	 total of 20 

and 10 atparticipants, 10 at key fisheries research institutes 

and 5 PhDuniversities. It is anticipated that 	 this will include 15 MSc 

UNPATTI criticalstaff members at RCCF, IPB, UNHAS and to develop a mass 

of research scientists at RCCF institutes in Bogor, P'alembang, Maros and 

Ambon, and the upgrading and expansion of post-graduate training and 

research programs in aquaculture at IPB and UNHAS, as outlined in Table 

6. 	 In addition, staff in the newly-formed fisheries faculty at UNPATTI 

MSc level in various marine fisheries disciplineswill be trained to the 

to support fisheries development-production in Eastern Indonesia. Every 

effort will be made to maximize the participation of female staff from 

for post-graduateboth the institutes and unive I ties components 

training. In addition, both the AARD and the DGHE will select trainees 

who will return to assignments appropriate to their training (e.g., 

trainees for the activities in Ambon would be current residents of that 

area and would return there after training to apply their newly acquired 

skills in research activities). 

Short-Term Training In-Country 

Two types of short-term training will be utilized to assist in the 

to training coursesdevelopment of project objectives: 1) two three week 

that will be provided under the specialties of the various short-term 

to the research institutes, universities andtechnical advisors assigned 

the MOA extension service, and 2) a four to six week management training 

course that will be provided in years 4 and 6 of the project by a 

short-term management specialist. 
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TABLE 6. TRAINING ACTIVITIES ABROAD (MOA AND MOE)
 

jLong-term Train.ng 1 86 871 88 1891 90 91 92 
IRIFF - Bogor Staff I (Fish Nutrition) I I 
IRIFF - Bogor Staff II (Fish Genetics) I I 
IRIFF - Palembang Staff I (Fish Prod.) I j 

IRIFF - Palembang Staff II (Fish Prod.) ] i 
IRICA - Maros Staff I (Fish Prod.) I I 
IRICA - Maros Staff II (Fish Diseases) I i 
IRIMF - Ambon Staff I (Fish Marketing) I 
IRI.1F - Ambon Staff II (Marine Biology) I 
IRIMF - Ambon Staff III (Post Harvest Loss) I I I I 
IRIMF - Ambon Staff IV (Mai culture) I 
IIPB Faculty Member I (Aquaculture) *
 

IIPB Faculty Member II (Aquacultare) I *
 

1IPB Faculty Member III (Fish Economics) I I 
IPB Faculty ,emier IV (Post Harvest Loss) I * 
1UNHAS Faculty Nember I (Fish Economics) I * 

UNHAS Faculty Memb-r II(Aquaculture) I 
UNPATTI Fa -ulty ?ember I (Fish Economics) i 

1UNPATTI Vaculty Member II(Fish Processing)l I I I I I I 
IUNPATTI Fav.l'.L, Member III(Fish Marketing) I 
UNPATTI 11acuity Member IV (Mariculture) I 

lShort-term Training I 
IRCCF Staff I I _ 1 I 1 1_ _ 

University Staff I I 
I I I I I I 

• PhD Degrees 

http:Train.ng
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provided by the project technical advisorsShort-term training 

upgrade the research, productionduring years 4 to 6 will be used to and 

the project research institute and universitytechnical capabilities of 

staff, and to help train MOA fisheries extension staff and serve to 

intrcduce the latest technology to project activities and producers. 

assist project componentShort-term management Lraining will be used to 

managers in upgrading their management skills and initially (year 4) be 

related to the development of expanded research activities under the 

project. The follow--on course scheduled for year 6 will emphasize the 

of the project managers to more fullymanagement and planning skills 

research instituteutilize the project resources in place. The upgraded 

important role inand university programs are expected to play an 

to assist AAETE in fisheriesproviding the institutional capability 

extension training. 

6.3.5 Renovation/Expansion of Facilities 

The Fisheries Research and Development Project will provide loan 

and expand research facilities at RIFF-Palembang, IPBfunds to renovate 

the basic
and UNHAS. The upgraded research facilities will provide 


to conduct research and training, andinfrastructure for the universities 


for RCCF to conduct integrated research and demonstration activities.
 

The anticipated shift of the RIFF-Palembang research activities from a 2
 

on the large MOA
ha site in the city of Palembang to a 50 ha site located 


Station will provide a potential opportunity toPatra Tani Experiment 

fish in Sumatra and 'o developcommercialize the important freshwater 

research-management for
speciality t raining programs in applied 

university and MOA extension staff. 

The main inputs into the development of the new RIFF site will 

include the renovation of the existing ponds, office, and staff buildings
 

ponds and a wetand the developinent of an additional 10 ha of research 

laboratory. Pond construction costs are expected to be moderate because 

the project will use GOI construction equipment assigned to the Patra 

the pond renovation and theTani Experiment Station to carry out 


construction of new ponds.
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Upgrading the research facility at IPB by constructing additional
 

ponds will provide IPB with the capacity to crnand its capability to
 

conduct practical research on feeding and stocking rates, polyculture and 

reproduction, and to improve its aquaculture training program. 

The development of a small research facility at UNHAS will provide 

facilities for hands-on aquaculture management training for BSc students 

and limited opportunities for some post-graduate participant and faculty 

research. The development of the RCCF research facilities at Maros and 

Ambon is in progress under the World Bank-GOI National Agriculture 

Research Project II. The majority of the post-graduate participant and 

faculty research studies planned for the brackishwater fi.sheries 

component will be conducted in the RICA-Maros research facility. 

6.3.6 Commodities
 

Due to the types and sources of commodities to be purchased under
 

the project, a variety of procurement methods will be used. Table 7 

lists the types of commodities, the projected year of procurement, and 

the commodity source. It is anticipated that the vehicles to be procured 

-will be locally assembled vans of m' edominantly Japanese-manufactured 

parts. This procurement will require a source/origin waiver which the 

Mission expects will be covered in the Agency-wide annual blanket vehicle 

waiver. The equipment p.rocurement will be grant and loan-financed. The 

GOI will finance the osts of locally-available fish production 

commodities. It is anticipated that a US minority-owned procurement 

service contractor will be used to procure the loan-financed Code 941 

source commodities.
 

All loan-financed in-country procurement will be performed by AARD. 

USAID will procure the vehicles and farm research station equipment using 

AID direct procurement procedures. The Mission has adequate direct hire 

support staff to undertake direct in-country procurement effectively. 

In-country procurement by the AARD will follow the guidelines in Chapter 

3 of USAID Handbook 11. 
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TABLE 7. PROPOSED COMMODITY PROCUREMENT PLAN 

Pro cu rement 

Schedule Source/OriginLoan Financed 

Fish Farming - Research Equipment (100% L) 	 year 3-4 Us 
year 1-6 USReference Materials Journals (100% L) 
year 3 US-Indonesia
SSB Radios (100% L) 

US-IndonesiaFeed Mill (100% L) 	 year 3 

year 2-3 	 Indonesia
Computers, Photocopiers (100% L) 

Grant Financed 

year 1-3 Indonesia-JapanVehicles (100% G) 

Miscellaneous (100% G)
 
For equipment/material required for
 
special studies program and
 
emergency parts replacement 	 year 2-6 US-Indonesia
 

GOI Financed 

year 3 	 IndonesiaBrood Fish (100% GOI) 
IndonesiaFish Production Inputs (100% GOI) year 4-6 

6.3.7 Gray Amendment Considerations
 

of small businessThe participation to the maximum extent possible 

concerns, small disadvantaged business concerns, and women-owned small 

business concerns as contractors or sub-contractors is encouraged in 

accordance with Part 19 of the Federal Acquisition Regulation. Thus, the 

request for technical proposals for the competitively-bid long-term 

technical assistance team will include language to this effect and will 

indicate that, if at the time of evaluation, ratings against other 

selection criteria arn found equal, the participation of such firms or 

other Gray Amendment entities may become a determining factor for 

selection with direct AID contracting. If host country contracting takes 

place, bidding procedures will be the same as above so long as they do 

not conflict with Indonesian regulations. 
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It is anticipated that a direct AID contract using the educational 

institution selection procedure will be utilized to procure the technical 

assistance. The request for technical proposals (RFTP) will encourage 

offerers to subcontract with any qualified Historically Black College or 

University (HBCU) for short-term technical assistance and will also 

include the requirement to submit small and small minority business 

sub-contracting plans. In addition, it is anticipated that a minority 

procurement service company will be used to procure the U.S. source 

commodities under this project. 

In executing the Project Paper Facesheet the Mission Director 

certifies that use of Gray Amendment entities in the implementation of 

this project has been considered to the maximum possible extent. 
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7. COST ESTIMATES AND FINANCIAL PLAN 

Recent GOI budget cuts, mandated by declining oil revenues, have 

severely limited the counterpart funds that GOI agencies can pledge in 

support of foreign-assisted development projects. In developing this 

project AID staff have discussed this issue with GOI officials and have 

designed the project in such a way as to minimize risk, First, AID's 

in the project and the delayed support ofsupport of training early on 

research, an area of major AARD fiscal involvement, will provide AARD
 

with sufficient time to secure additional funding, complete heavy capital 

investment commitments, and shift funds from infrastructre to operational 

research support. Also as a result of these discussions AID has agreed
 

to loan fund all international travel associated with long-term training 

abroad. An approval waiver is included in Annex N. 

While these steps will not w ure the required reallocation of funds 

in support of fisheries research, they will facilitate budgetary change 

and increase the probability that counterpart funds are available when 

needed.
 

7.1 Summary Cost Estimates 

Total project costs are estimated at $11.312 million to support 

developmenttechnical asistance, training, research, and minor facilities 

and equipment purchases. The AID contribution includes 3.785 million in 

loan funds and $3.320 million in grant funds. The Government of 

Indonesia (GOI) will invest an additional rupiah equivalent of $1,507 

million and will provide in-kind contributions of $2.700 million in 

support of the activities.* The rate used to convert Indonesian currency 

Total project costs are summarizedto U.S. currency is 11.00 = Rp 	 1,123. 

of $2.7 million include salaries of 39* 	 In-kind contributions 
project components and the 20 participantscounterpart staff at the 7 

for the life of the project; land contributions (4 ha @ 450,000/ha at 

IPB, 20 ha @ 430,000/ha at UNHAS and 50 ha @ 420,000/ha at 

Palembang); and building contributions at Palembang ($100,000) and 
UNPATTI (4300,000). 
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in Table 8, with back-up tables by component, provided in Annex 0. Of 

the $7.105 million contribution from AID, approximately 71 percent 

represents foreign exchange costs and 29 percent represents local 

currency costs. Tables 1 and 2 in Annex 0 provide a breakdown of costs 

by project year and Ministry.
 

TABLE S. BUDGET SUMMARY ESTIMATION
 
($000)
 

AID
 
Grant Loan GOI Total
 

Technical Assistance
 
Long - Term 1/ (6 py) 1,437 1,437
 
Short - Term (68 pm) 2/ 1,130 
 1,130
 

Const ruction 
 500 	 500
 

Equipment 	 240 1,270 482 1,992
 

Training
 
Long-term Abroad (55 py) 3/ 1,671 1,671
 
Short-term In-Country (100 pm) 	 140 140
 

Special Studies 	 220 100 320
 

Project Administration/Research 648 648
 
SUB-TOTAL 3,027 3,441 1,370 7,838
 

Contingency and Inflation 
(10% Subtotal) 293 344 137 774
 

In-Kind Contribution 
 2,700 2,700
 
T 0 T A L 3,320 3,785 4,207 11,312
 

l/ 	Includes 
funds for in-country support (housing, utilities, furnishings,
 
appliances and travel for long-te3m consultants and job-related
 
operation and maintenance costs of vehicles for the consultants) and
 
for 	miscellaneous equipment items.
 

2/ 	Includes t110,O0 for additional round-trip air fares/annum for the 7 
senior short-term consultants assigned to the universities and research
 
institutes to participate in the annual project reviews and National
 
Fisheries Research Planning activities.
 

3/ 	 Loan funds include in-country English language training and overseas 
degree training for 5 Phd and 15 MSc Degrees; GOI funds include all 
pre-departure and in-country travel for overseas training. 

4/ 	 This figure is not exactly 10% due to the requirement to make a last 
minute budget change after receipt of budget allocation from
 
AID/Washington. Upon mutual agreement of the AARD-DGHE Communication 
Forum and AID, some of the grant contingency funds may be used for 
in-country research studies. 
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7.1.1 Loan Budget 

of project research facilities (AARDThe upgrading and/or expansion 

facilities at Palembang and university research facilities at IPB and 

UNHAS) will require an estimated $O.5 million, which will be provided 

under loan financing. In addition to construction, the AID loan will 

support a variety of equipment procurements ($1.5 million) and provide 

t1.7 million for overseas training (see Tables 3 and 4, Annex 0). The 

GOI will contribute to the procurement of commodities to be purchased 

in-country, namely fish production inputs ($0.5 million), and to training 

costs ($O.1 million). A key component of support from the GOI is for the 

expanded research activities to be implemented in project years 4 through 

an expanded use of existing laboratory6. Activities will include 

facilities and fish production in 46 new hectares of research ponds. The 

GOI will $0.6 for to research programcontribute million support the 

the production inputs underunder administrative costs in add-..on to 

commodities. 

has been calculatedA contingency and inflation cost of 10 percent 


by funding component and project year (Table 1, Annex 0).
 

7.1.2 Grant Budget 

AID grant funds of 2.6 million are provided for 11.7 person years 

of long-term and short-term technical assistance in fisheries research, 

production and management (Table 5, Aniex 0). The contuact will be a AID 

direct payment and normal audit coverage.direct contract with 


support development 

Approximately t0.3 million of the technical assistance funding is 

provided for in-country support to the technical advisors and $0.2 

million is provided for the special studies component, which includes 

for the of national fisheries research plans. GOI 

the special studies component.will provide tO.1 million to support 

stationApproximately $0.2 million is provided for vehicle and research 

equipment procurement. Table 6 of Annex 0 contains the illustrative list 

of special studies and budgets. AID funds for special studies support 
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related to the development of a national fisheries research agenda will
 

be committed via a PIL, and payment documentation will be subject to the
 

USAID Controller's Office program of voucher verification.
 

7.2 Disbursement Procedures
 

7.2.1 Loan Funds for Construction
 

The renovation/expansion of the research facilities under the
 

project will be designed and supervised by a long-term technical
 

specialist. Construction activities will be limited to the completion of
 

construction tasks designed by the facility development specialist and
 

GOI counterparts. It is anticipated that funds for these minor
 

construction activities will be disbursed through the technical
 

assistance contract.
 

7.2.2 Loan Funds for Other Components
 

Equipment and commodities procured offshore and overseas training
 

will be committed via PIOs and financed through direct AID payment to the
 

suppliers. AID financed local equipment and commodities and in-country
 

training support, such as research funding and English language training,
 

will be financed under PIL procedures with direct payment to suppliers.
 

It is anticipated that there will be a university contract and that this
 

contract will include training. The university contract may also include
 

a limited amount of funding for equipment and commodity procurement.
 

7.2.3 Grant Funds Disbursement
 

The major use of the grant funds is for technical assistance.
 

Disbursements will be by direct payment to the Contractor(s). Grant
 

funds for special studies will be disbursed by direct payment to
 

suppliers for the short-term contract special studies and by
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related to the development of areimbursement to GOI for the activities 

national fisheries research agenda. Grant funds for vehicles and
 

station equipment will be disbursed by direct payment toresearch 

suppliers. 

7.3 Audit Procedures 

Technical assistance financed by AID direct contracts is 

audit. In order to minimize vulnerability, the Missionsubject to 

examination of records, and as part ofController will conduct periodic 

proceduresits voucher examination program, will review GOI accounting 

and documenta+ion relating to their direct procurement financed under the 

project. Project funding is also available for audit of host country 

contracts should they be employed, following guidelines from the USAID 

byInspector General's Office. This audit coverage will be performed 

auditors through local representatives of U.S. certified public 

by AID/Washingtonaccountant firms, the selection of which will le made 

with assistance from the Regional Inspector General-Audit Division in 

Manila. These services will be procured by AID direct contract following 

direct payment procedures. 
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8. MONITORING AND EVALUATION
 

The monitoring and evaluation system proposed for the Fisheries
 

Research and Development Project is structured to address three sets of
 

is the need to monitor the formulation and
information needs. The first 


coordination of a national fisheries research agenda. The second
 

information need concerns the institutional development of AARD and
 

their capacity to undertake
participating universities with regard to 


fisheries research. The third information need concerns assessment of
 

overall project performance. This is a periodic rather than continuous
 

informatioh need which will be addressed in mid-term and final
 

continuous and will
evaluations. The first two needs, in contrast, are 


be addressed in the establishment of a routine monitoring system.
 

of specific indicators to be monitored and mechanisms to
(Details 


undertake monitoring activities are contained in Section 1 of Annex P.)
 

8.1 Project Monitoring
 

8.1.1 Research Agenda
 

The principal mechanism for monit-ring the formulation and
 

be annual reviews sponsored by
coordination of research activities will 


the AARD-DGHE Communication Forum. The purpose of the review will be to
 

bring together scientists from AARD fisheries programs and university
 

in the three
researchers to discuss national research priorities 


Research undertaken to date
subsectors supported through the project. 


will be discussed and plans formulated for overall sectoral research
 

activities in the coming year. Included in these reviews will be
 

of such issues as whether or not the current research
discussions 

programs are addressing the priority needs of the country and the 

allocation of budgets based on the identification of these priorities. 

The extent to which research findings are being successfully disseminated 

and the role of the private sector in research and extension would also 

be included in these discussions.
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the basis of these annual meetings, recommendations will be made
On 


research agenda and the
regarding changes in the national fisheries 


revised program. To assist with the
 resources requiree to carry out the 


annual reviews, the project will provide a special studies fund for
 

visits by eminent fisheries researchers to assist AARD and the
 

the research
universities in analyzing the direction and performance of 


program.
 

8.1.2 Institutional Development
 

The monitoring of institutional development will be accomplished
 

through the preparation of annual workplans for each institution involved
 

in the project. This plan will be expected to conform to the priorities
 

the reviews the research agenda and
outlined at annual of national 


specify areas of activity for the coming year (staff assigned to the
 

activities, technical assistance requirements, budget, and a description
 

of the specific outputs of the project). A principal function of the
 

technical assistance team will be to assist with the preparation of these
 

plans.
 

Institutional development monitoring will also track progress in the
 

development of improved linkages among the participating institutions.
 

The focus of this component of the monitoring system will be the degree
 

to which the participating institutions share facilities and information,
 

and cooperate with one another in other ways.
 

Finally, the monitoring of institutional development will involve
 

tracking improvements in research capacity. Areas of focus will, for the
 

related to the management system
monitoring system, be primarily 


developed to support research. Specific issues include the establishment
 

proposals, the review of
of procedures for preparing and submitting 


proposals, and tracking the progress of research in process.
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8.2 	 Project Evaluation
 

Two project funded evaluations involving non-project personnel are
 

planned. The mid-term evaluation will occur in year 4 of the project and
 

will focus on overall progress towards increasing the capability within
 

AARD and participating institutions to plan and carry out aquaculture
 

research in the three subsectors supported under the project. The
 

following questions will be addressed as part of the mid-term evaluation:
 

o 	 Has the project resulted in improving the quality and quantity
 

of research proposed and conducted at the involved
 

institutions, have adequate financial and human resources been
 

provided, and is the research proceeding in the directions
 

outlined by the project and is it applicable to the needs of
 

Indonesia?
 

o 	 Has the manpower development program been effectively
 

implemented, as eviden. J by attention to national fisheries
 

research requirements and the specific project training needs
 

of each institution?
 

o 	 Are mechanisms being developed to improve the quality and
 

quantity of interactions between the involved institutions?
 

o 	 If problems have developed in the process of project
 

implementation, has management learned lessons from these
 

problems and taken steps to apply these lessons to improve the
 

implementation process?
 

She 	team for this evaluation should include expertise in the areas
 

of freshwater aquaculture, brackishwater aquaculture, and marine
 

fisheries. At least one of the team members should have extensive
 

experience in the management of institution-building projects.
 

The final evaluation will focus on the achievement of the specific
 

objectiveL if the project. The following questions will be asked:
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improved to the extent that
 
o 	 Has institutional capability 


able to both produce capable
are 


and plan and conduct high quality research on
 
involved institutions 


researchers, 


their own?
 

o 	 Is there evidence that the institutions involved are working
 

together to solve problems in aquatic research and development?
 

the 	quality and
 
o Has the project resulted in 	an increase in 


quantity 	of appropriate aquatic research which can be applied
 

manner to the solution of fishery
in a socially-sound 


as outlined in the project

development problems in Indonesia, 


paper?
 

The team for the final ev,!' ation 	should consist of experts in the
 

areas of freshwater and brackishwater aquaculture, marine fisheries,
 

fisheries economics, fisheries anthropology/rural sociology, and the
 

to these
 
management of institution-building projects. In addition 


in similar areas will

outside consultants, Indonesians with expertise 


participate in the evaluation.
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9. CONDITIONS AND COVENANTS
 

9.1 	 Conditions
 

Additional Disbursement: Construction Activities
 

to the issuance by A.I.D of
Prior to disbursement under the Loan, or 


pt:suant to which disbursement will be made for

documentation 


parties may
the 	Borrower will, except as the
construction activities, 


furnish to A.I.D. in form and substance

otherwise agree in writing, 


satisfactory to A.I.D.:
 

(a) evidence that sufficient land and/or buildings for the
 

facilities to be constructed have been acquired;
 

(b) 	evidence that a comprehensive survey of the proposed pond
 

sites has been completed to ensure that the soil and water
 

conditions are suitable for the culture of fish; and
 

for pond construction, facility

(c) 	a detailed plan and budget 


maintenance
renovation or construction, and operation and 


of facilities constructed.
 

Short-Term Technical Assistance
 

of funds for short-term consultancies, the
 
Prior to disbursement 


approval an Annual Short-term
submit to A.I.D. for
Contractor shall 


supporting Financial Plan 	to include
 
Technical Assistance Work Plan and 


and identification of counterparts and
 Terms of Reference, sp..cific dates 


contact institutions.
 

9.2 	 Covenants
 

Except as A.I.D. may otherwise agree:
 

three months from the signing of the Agreement, 
the
 

(a) 	Within 


appoint the Director of the Project
Borrower/Grantee will 


and 	Project Implementation Unit Committee members.
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adequate budget
(b) The Borrower/Grantee will ensure 	that 


allocations for project implementation, including funds 

for the procurement of commodities, research studies, and 

operation and maintenance,
research facility and vehicle 


GOI project counterpart travel and per diem will be
 

a timely manner consistent with implementation
provided in 


schedules developed by the Project Committee.
 

in form and(c) 	the Borrower/Grantee will furnish to A.I.D., 

A.I.D., time-phasedsubstance satisfactory to 


for the project years commencing
implementation schedules 


1991, each on September 1, 1987, 1988, 1989, 1990, and 

based upon the results of a review of the Project during 

the previous twelve-month period. 



UNITED STkTES TUTERAU!TIO:;A DE\TELOP:NIT COOFERAToK AEUC
 
AGEICY FOR 1 R;IOAL DEVELO~rZlNT
 

C7 L 17 mm 

97,-0~~ 

Au-us: 9z 



ANNEXES 

A. 	 Project Logical Framework 

B. 	 Project Checklist 

C. 	 Section 611 (e) Certification: Fisheries Research and Development 

Project 

D. 	 Prcject identification Document Facesheet (PID) 

E. 	 GOI Request for Assistance 

F. 	 Project Design issues 

G. 	 Other Donor Assistance 

H. 	 Technical Assistance Requirements 

I. 	 Technical Analysis
 

J. 	 Social Soundness at the Producer Level 

K. 	 Administrative Analysis 

L. 	 Economic and Financial Analysis 

M. 	 Initial Environmental Examination 

N. 	 Approval Waiver: International Travel Costs for Long-Te~r 

Participants
 

0. 	 Cost Estimate Tables 

P. 	 Monitoring and Evaluation System 



A-I 
ANNEX A. PROJEGT LOGICAL FRAMEWORK
 

Project Title: Fisheries Research and Development Project 

OBJECTIVELY 

VI'RIFIABLE INDICATORSNARRTIVE SWiARY 

Gal j ia~u:a of .oal AchievemeutA.Prorram or Sector 
Improve public and private sector incraaeJ flow of se rvace-


systems whiich prc~vda .:-3earcn, huan c-apitai.
management 
rie3 transfe r-a'iaiiabi e 

fishn aen and an increase 
key inputs to fish -i7duesia'C technoicgy 	 to fish 

sector and ths improve sector farmers and 
in production accGuapanied by
employment, per capita income and 


efficiency. Jdeciininl unit costs.
 

B.Proiject Puxooee J:ni of Project Status 

To install viable fisreries jl.loproved capacity of AkAR Fisheriea 

key I Research Institites to conductresearch programs at HCA and 
research in support of the national
universities that will address 

research agenda.
significant regional fisheries 

ties to teach and conduct research2.Irproved capacity of key universi-

production and marketing
constraints. 

in support of the national research 

a5 enda. 

13.Improved analytical capacity within 
government to identify and act on 

constraints to production, proces-
sing and marketing. 

14.Increased GOi support for a coor-
dinated national fisheries research 

program. 
5.Technological packages for fish 


culture developed, tested and
 

evaluated and system for dissemi-


nating technologies established.
 

Evaluation
 

for Period: 
 to
 

Date Prepared: 

,Efi S
 

OF VERIFICA'IOINASSUMPTIONS 


I isountions for Achie'rLnc Go!31 ­

i mproved governmOnt/privat --ector I. Local pm7ductic&! 

services will lead to increa2u I price sta tistics 

employment/income/efficiency. 12. Pr tJect 

wonitorin- system
 

lAosumDticnS for Achievin-e Purpose _ 

1I.Field inspection
lI.Availability of improved tecnno-
lugies to fish producers removes
 

constraints to increased
 
productivity and employment.
 

2.GO.i interested and willing
policy: encouragealter current to to 12.GOI laws, decrees 

private sector involvement in 

input supply market development I 
and extension. 	 I
 

13. 	Private sector interested in 13. Project monitoring 
reportsexpanded role. 

I 	 I 
can be generated that 14.Project reports4.Technology 

is economically viable and accep- I
 
table to producers. 15.Private sector
 

investment
 

16.Evaluaticn
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C.Outputs IMaunitude of Outputs ]Assumptions for Achieving Outputs -T
.Ilmproved AARD and university Il.Upgraded research and training IComplimentary budget available l.Project reports, 
programs in fisheries research and programs at RCCF, IPB, I[MA.S, and for AARD and universities to copies of docu­
training. Staff trained in new/ UNPATTI. Overseas training of 15 
 operate facilities and conduct ments produced.

improved fisheries research and IMSc and 5 PhD staff/faculty. research studies; and staff/
 
management systems. I100 pm of ST in-country fisheries/ 
 faculty acceptable for overseas
 

management training for RCCF and 
 training.
 
university staff. 
 I 

2.Upgraded aquaculture/fisheries 2.16 laboratories equipped. 1
34 new 2.W1ater and soil quality adequate 2.Field inspection,

research facilities at selected ha of research ponds (10 ha RCCF-
 I for pond constntction and fish Project reports.
project institutes and universities. Palembang, 4 ha IPB, 20 ha U-14AS). I production at all sites. 

3.Development of a national fisheries 13.Deve!opment and support of a nation-13.GO[ willing 
to support research 3.Field inspection,
research agenda to be implemented byl al research program, adoption of a 1 implementation. Project reports.
AARD and Indonesian universities. cooperative agreement between the I
 

MOA and DGHE in support of research I 
program. I 

D.Inputs 
 i
implementation Targets 
 A oss aptionsDe
 

GO[ AID(L) AID(G) ($000) 11. GO! and &ID funds will Ee GOI budgets,

Technical Issistance I - - 2,567 2,567 1 available. project reports

Construction I - 500 - 500 
 and financial data.
 
Equipment 
 I- 482 1,270 240 1,992
 
Training 
 140 1,671 - 1,811
 
Special Studies 
 100 - 220 320
 
Administration/Research 
 648 ­ - 648 
Contingency/laflacion 
 137 344 293 
 774
 
In-Kind Contribution 
 2,700 
 2,700
 

T o t a I s 4,207 3,785 3,320 11,312
 

http:nation-13.GO


ANNEX B. STATUTORY CHECklIST
 

5C(2) PRCJECT CHECKLIST
 

Listed below are statutory criteria
 
applicable to project;. This section 
is divided into two Darts. Part A. 
includes criteria applicable to all 
projects. Part B. applies to projects 
funded from speci=:. sources only: 
B.I. applies to all projects funded
 
with Development Assistance loans, and
 
B.'. applies to projects funied from
 
ESF.
 

CROSS REFERENCES: 	IS COUNTRY CHECKLIST
 
UP TO DATE? HAS 

STANDARD ITEM 

CHECKLIST BEEN 
REVIEWED FOR THIS 
PROJECT? 


A. GENERAL C TIL~JA FOP PROJECT
 

1. FY 1986 Continuina Rc.olution
 
Sec. 524; FAA Sec. 634A.
 

Describe how authorizing and 

appropriations committees of 

Senate and House have been or 

will be notified concerning 

the 	project. 


2. 	FAA Sec. 611(a)(1). Prior to
 
oblication in excess of
 
$500,000, will there be (a) 
engineering, financial or 
other plans necessary to 
carry out the assistance and
 
(b) a reasonably firm estimte 

of the cost to the U.S. of
 
the assistance?
 

3. 	FAA Sec. 621(a)(2). If 
further lec-sla:.ve action is 
recuired within recipient 

country, what is basis for 

reasonacle -xzectation that 
such azticn will be completed 
in time to permit orderly 
accomplishment of purpose of 
the 	assistance?
 

YES. SEE GPT II PP AMENDMENT
 
2, ANNEX F.
 

YES. SEE ATTACHED 	 5C('). 

A CN has been prepared.
 
Obligation will occur upon
 
expiration of the notifica­
tion period without Congress­
ional objection.
 

(a) Yes.
 

(b) Yes.
 

No further legislative action
 
is reauired.
 

http:lec-sla:.ve
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~501 7~ 7-If, f or water' or: "r 


water,-related,land resource '' 
'"
 

the" princip er tandars,A-7
 
and procedures, established
 

PI. pursuant, to 7the Water~.K
 
Resources 'Planrning Act, (42
 

Iu.S.C. 1962, et sec.)?W (see"-

AID Handbook 3 for 'new
 

77'guidelines.) 


5.FAA Sec. 611(e). 'If project
 
is caoita1 assistancei(e.g.
 
construction), and all U.S., Yes. See Annex C.
 
assistance for it will exceed
 

'7'.' 

million, has Mission
77~7K>:42Wi$1 

Director Certi4fied and 
Regional Assistant 
Administrator taken into ~~ 

capability effectively to 

maintain and utilize the 

-

project?
 

,,6. FAA Sec. 209. Is project 
'Jsusceptible to execution as 


7part of regional or 

project? If so, No, but 

. 

based upon AID'S 
why is project not so previously assistance in 
execut~e'd? Information and this area,~multilateral 

74'multilateral 


o
iacn myflo
sitnccocuinwete 

will enc~ourage regional 	 ativities initiated by
 
AID under this project.
'development programs. 


7'*. FAA Sec. 601(a). Information
 
and conclusions whether
 

S project.s Will encourage
 
efforts'of the country to:
 

7'(a) increase the flow o~f' This project should directly
 
international trade; (b) encourage (b),(c), and (d).7
 

7~fosler private initiative and 

cometiion and (c)7
 
encourage developm1ent an~d use
 , 

of tooperatives, and credit.77 
savinos and loan
Sunions,,and 


"'Vassociations; (d) diiscourage 

777777 ,777monopolist.ic pract7ices; (e) 

~ i-mr)rove technic.al~ efficiency,7'I77.777 

of i'ndustr. ,agrcul&-ure and,, 

and (f),strengthen7
77' , 3~"~7"commnerce, 

,7.7.K%7fre le7abor unions.
7 

http:technic.al
http:monopolist.ic
http:credit.77
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8. 	FAA Sec. 601(b). Information
 
and conclusions on how
 
proDect will encourage U.S.
 
private trade and investment 

abroad and encouraoe private 

U.S. pa:'icipation in foreign 
assistance pvograms 
(including use of private 
trade chmnS and the 
services of U.S. private 
enterpr se). 

9. 	FAA Sec. 612(b), 636(h) ; FY 
1986 Cont:nuina Resolution 
Sec. 507. Describe steps 
taken to assure that, to the 
maximun extent possible, the 
country is contributing local 
currencaes to meet t-he costofont.- an oeetthercost 
of contrctual and other serv e, and foreign
 

currencies owned by t U.S. 
are utilized ir. lieu of
 
dollars.
 

10. 	FAA Sec. 622(d). Does the 
U.S. o-wn excess foreign 
currency) of the country and, 
if so, what arrangements have 
been made for its release? 

11. 	FAA £ez. 6D(e). Will the
 
project ut-ilize competitive 


selection procedures for the 
awarding of contracts, except 
where aDDlicable procurement
 

rules allow otherwise?
 

Resolution
 
Sec. 52. assistance is 


12. 	FY 1986 C : .nuna 
.f 


for tne production of any 
commodity for export, is the 
commodi- y likely to be in 
surolus on world mar.etz at 

the time t-.e resulting 
productive capacizy becomes 
operat've, and is such 
assistance likely to cause 
substantial injury to U.S. 
producers of the same, 
similar or competing
 
commodiv?
 

Private U.S. Contractors
 
will supply substantial
 
amounts of technical assistance
 
and U.S. manufactured commod­
ities under the project.
 

The GOI contribution is 
approximately 37% of the 

total costs of the project, 
in Rupiah or "in-kind."
 

No.
 

Yes.
 

N/A.
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13. 	FAA 118(c) and (d). Does the
 
project comply with the
 
environomental procedures set Yes. An IEE has been
 
forth in AID Regulation 16. prepared as an Attachment
 

to
Does the project or Drogram this PP.
 

take into consideration the
 
problem of the destruction of N/A.
 
tropical forests?
 

14. 	FAA 122(d). If a Sahel 
proiect, .has a deiermination N/A. 
been made that the host 
government has an.adequate 
sysem for accounting for and 
contro!ling rece.r't and 
expenditure of pDoject funds
 
(dollars or local currency
 
generated therefrom)?
 

15. 	FY 1986 Cortinuinc Resolution 
Sec. 533. 1.3 .;isnursement of 
the assistance conditioned 
solely on the basis of the No.
 
policies of any multilateral
 
institution?
 

16. 	TSDCA of 1985 Sec, 320. For
 
development assistance No set amount will be only
 
projects, how much of the so available, but the RFTP
 

funds will be available only for the TA contract will
 
for 	activities of highlight the opportunities 
economically and socially 	 for Gray Amendment entities
 

to participate, particularly
disadvantaged enterprises, 

as subcontractors for short
historical!v black colleges
andns ai private term TA. In addition, a

minority PSA will be used
 

and voluntary oraniations furnish U.S. source commod­

which are controlled by ities.
 
individuals who are black 
Americans, Hispanic
 
Americans, or 1,ative
 
Americaris, or who are
 
econcmically or socially 
disadvantaged (including
 
women)?
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B. FUNDING CRITERIA FOR PROJECT 

I. Develonment Assistance 
Pronect Crteria 

a. FAA Sec. 102(a), ill, 
123, 281(a). Extent to 
which activity will (a)- The project will contribute to 
effectively involve the (a),(b),(c),.and (d). It will 
poor in development, by 
extending access to 

develop technology to improve 
the production, processing, 

economy at local level, transport and marketing of 
increasing fisheries oroducts which will 
labor-intensive 
production and the use of 
appropriate technology,. 

favorably impact on the 
majority of small scale fisher­
men and fish farmers. Emohasis 

from cities to small of fish products will promote 
towns and-rural areas, 
and insuring wide 

an increased level of participa­
tion of women. Twenty percent 

parti-ipation of the poor of the training inputs for the 
in the benefits of project will be for training of 
development on a women staff in the project 
sustained basis, using institutes and universities. 
the appropriate U.S. 
institutions; (b) help 
develop cooperatives, 
especially by technical 
assistance, to assist 
rural and urban poor to 
help themselves toward 
better life, and 
otherwise encourage 
democratic private and 
local governmental 
institutions; (c) support 
the self-help efforts of 
developing countries; (d) 
promote the participation 
of women in the national 
economies of developing 
countries and the 
improvement of women's 
status, (e) utilize and 
encourage regional 
cooperation by developing 
countries? 



b. 	FAA Sec. 103, 103A, 104,

105, 106. Does the 

proDect fit the criteria 

for the type of funds 

(functional account)
 
being used?
 

c. 	 FAA Sec. 107. Isemphasis on use of
 
i tYes.


avropriae technology 

(relatively smaller,

cost-saving, labor-using 

technologies that are 

generally mos-z
aropriate smalap.r at- or the small 

farms, small btisinesses, 
and 	small incomes of the
 
pno 	) ~? 

d. 	FAA Sec. 110(a). Will
 
the recipient country 
provide ar least 25% of 
the costs of the program, 
project, or activity with
 
respect to w:hch the 
assistance is to be 
furnished (or is the 
latter cost-sharing 
requirement being waived 
for 	a "relatively least
 
developed country)? 

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

Yes. The project meets fully
 
the criteria under Section
 
103 of the FAA.
 

The project will
 
emphasize a'range of
 

appropriate fish production
 
technologies to maximize
 
fish production and manacge­ment capabilities found at
the small farm and small
 
business levels.
 

Yes. The GOI will contribute
 
approximately 37%,in cash or
 
"in-kind".
 

Yes.
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f. FAA Sec. 128(b). If the 
activity attempts to in­
crease the institutional 
capabilities of private 
organizations or the 
government of the' 
country, or if it 
attempts to stimulate 
scientific and 
technological research, 
has it been designed and

-wi-ll i 'tbvmonitored to­
ensure th-it the ultimate Yes. 
beneficiaries- are the 
poor majority? 

g. FAA Sec. 281(b). 
Describe extent to which 
program recognizes the 
particular needs,
desires, and capacities 
of t;le people of the 
country; utiliz-- the 
country's intellectual 
resources to encourage 
institutional 
development; and supportsdeoen;n uot
civil education andtraining in skils 
raiing inr skills 
prtuiieao einecmajor 
participation in 

The project supports establish­
ed GOI policy to increase food
production through the expan­
sion of research and develop­
ment of fisheries production 
and management technology at 
a national level. There is a 
strong institutional develop­ment and training component tothe project. Project R&D will-e - etRDwlkey on the priority constraints 
to fish Production, i.e., the 

problems of the producers
of fisheries products. 

governmental processes 
essential to 
self-government. 
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2. Development Assistance Project 
Criteria (Loans Only) 

a. FAA Sec. 222(b). 
Information an conclusion on 
capacity of the country to 
repay the loan, at a 
reasonable rate of interest, 

The GOI has an excellent 
history of loan repay­
ments. 

b. FAA Sec. 620(d). If 
assistance is for any 
productive enterprise which 
will compete with U.S. 
enterprises, is there an 
agreement by the recipient 
country to prevent export to 
the U.S. of more than 20% of 
the enterprise's annual 
production during the life 
of the loan? 

N/A. 

3. Economic Support Fund Project 
Criteria 

Not ESF-Funded 

a. FAA Sec. 531(a). Will this 
assistance promote economic 
and political stability? To 
the maximum extent feasible, 
is this assistance 
consistent with the policy 
directions, purposes, and 
procrams of Dart I of the 
FAA? 

N/A. 

b. FAA Sec. 531(c). Will 
assistance under this 
chapter be used for 
military, or paramilitary 
activities? 

N/A. 

c. ISDCA of 1985 Sec. 207. 
Will ESF funds be used to 
finance the construction of, 
or the operation or 
maintenance of, or the 
supplying of fuel for, a 
nuclear facility? If so, 
has the President certified 

N/A. 
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that such country is a
 
party to the Treaty on the
 
Non-Proliferation of Nuclear
 
Weapons or the Treaty
 
for the Prohibition of
 
Nuclear Weapons in Latin
 
America (the "Treaty of
 
Tlateloico'), cooperates
 
fully with the !AEA, and
 
pursues nonproliferation
 
policies consistent with
 
those of the United States?
 

d. 	 FAA Sec. 609. If
 
commodities are to be
 
granted so that sale 
proceeds will accrue to the 

recipient country, have
 
Special Account
 
(counterpart) arrangements
 
been 	made?
 

N/A*
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5C(3) - STANDARD ITEM CHECKLIST 

Listed below are the statutory items
 
which normally will be covered
 
routinely in those provisions of an 
assistance acre--ment dealing with its 
implementation, or covered in the 
agreement by imposing limits on 
certain uses of funds. 

These items are arranced under the 
general headincs of (A) Procurement, 
(B) Construction, and (C) -ther 
Restrictions.
 

A. Procurement
 

1. 	 FAA Sec, 602. Are there
 
arner~iuntto ,,eri.t. U.S. Yes.
 
small business to
 
particiDate eCuitably in the
 
furnishing of comodities

and services ininanced? 

2. 	 FAA Sec. 604(a), Will all
 
procurement be from the U.S.
 
except as othr'1-se
 
determined by the President Yes.
 
or under delegation from
 
him??
 

3. 	 FAA Sec. 604(d), if the
 
cooperating country 
discriminates against marine Indonesia does not so
 
insurance cc-:moani : discriminate. 
authori...ed to do b ...Siness in
 
the U.S., will commodities
 
be insure,:' in the United
 
States aaa;irF* marine risk
 
with such a company?
 

4. 	 FAA Sec. 604(e); !SDCA of
 
1980 Sec. 7 05(a). If
 
offsnore procurement of
 N/A.
acricul-ural commodity or
 
Droduct is zo be financed,
 
is there provision against
 
such 	procurement when the 
domestic price of such
 
commodity is less than
 
parity? (Exception where
 
commodity financed could not
 
reasonably be procured in
 
U.S.)
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5. FAA Sec. 60! (c-. Will 
construction or engineering 
servries be procured from 
firms of coun-...es which 
receivc direct econonc 
ass ...... .o- tIhe FAA and 
which &re otherwise e2ligible 
under CcLic "'4-, -u: which 
have a...>.,ed a connetitive 
ca.abil l: i. international 
markets :n , >::,of these 
areas? :o these countries 
per Mli Urited S'ates firms 
to cou et for c'onstruction 
or engq.nee:ing services
financed :ron assistance 

Droarams of tnese countries? 

6. FAA Sec. 603. s he 
snippinQ excluded from 
compliarce with requirement 
in section 90i(b) of -he 
Mercha.. Marine Act of 1936, 
as amended, that at least 50 
per cenoum of the gross 
tonnage of commodoties 
(computed separately for dry 
bulk carrie/s, dry cargo 
liners, and tankers) 
financed .shall be 
trans,.)cr.e on .rivately 

owned U.S. l c,co:mercia 
vessels to the extent such 
vessels are available at 
fair and reasonable rates? 

7. FAA Sec. 621. If' technical 
assistance is frnancea, will 

such assistEance be furnished 
by private enterprise on a 
contract basis to the 
fullest extent cracticable? 
if the facilities of other 
Federal acencies will be 
utiized, are :nev 

part:cuarv suitable, not 
C)-oe ttVr cr..'ate 
enterprise, and mawe 

o nU.S.availab-le w_thou: undue••-­

interference with domestic 
DrograTms? 

No. Local cost financing
 
under the TA Contract
 
will be undertaken for
 
construction actvities.
 

No.
 

Yes.
 

Yes. Project PASA actvities
 
will not be comoetitive with
 

rivate enterprise and
 
will not interrere with
 
domestic programs.
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8. 	 International Air
 
Trans:ortaton Fair
 
Conoetit~ve Pract:ces Act,
 

1974. "f air transDortation Yes.
 

of persons or property is
 
fi1nanced on grant basis,
 
will 	U.S. carriers be used
 
to the extent such service 
is available?
 

9. 	 FY 1986 Continuing

Resc:ut~on Sec. 504. if the 

Any direct AID 
contract
 
U.S. Government is a party under the project will so 

for
to a 	contract 
 provide.
 
procurement, does the
 
contract contain a provision
 
authorizina terMInation of
 
such contract for the
 
convenienIce of the United
 
States?
 

B Construction
 

1. 	 FAA Sec. 601(d). If capita.l
 
(e.g., construction) No. The construction planned
 
project, will U.S. will be designed and contracted
 
engineering and professional with locally established
 
services be used? firms.
 

2. 	 FAA Sec. 611(c). If
 
contracts for construction
 
are to be financed, will
 
they be let on a competitive
 
basis to maximun extent Yes.
 
practicable?
 

3. 	 FrA Sec. 620(k). If for
 
construction or productive N/A.
 
enterpri se, will aggregate
 
value of assistance to be
 
furnished by the U.S. not
 
exceed S100 million (except
 
for productive enterprises
 
in Ecvpt that were described
 
in the CP)?
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C. 	Other Restrict ons 

1. 	 FAA Sec. 222(b). If 
oeveloDment loan, is 
interest rate at least 2% Yes. 
Der annum durinc grace 
period an6 a- least 3% per 
annum there t..... 

2. 	 FAA Sec. 20!(d). If fund is 
estac..Lsned solely by U.S. 
contributions and N/A. 
administerec. v an 
international organization, 
does Comptroller General
 
have audlt rights?
 

3. 	 FAA Sec. 620(h). Do
 
arrancements exist to insure Yes.
 
that United States foreign
 
aid 	is not used in a manner
 
which, contrary to the best
 
interests of the United 
States, promcte. or assists
 
the foreign aid projects or
 
activities of the
 
Communist-bloc countries?
 

4. 	 Will arrangements preclude
 
use of financing:
 

a. 	FAA Sec. 104(f); FY 1986 
Continuina Resolution 
Sec. 526. (1) To pay (1) Yes. 
-or performance of 
abortions as a method of 

family planning or to 
motivate or coerce 
persons to oractice 
aor::ons; (2) to pay (2) Yes. 
-or 	:erformance of
 
involuntary 
seilization as method
 
of fa-ily planning, or
 
to coerce or provide
 
1Inanc:al incentive to
 

any person to undergo
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sterilization; (3) to 
pay for any biomedical 
research which relates, 
in whole or part, to 
methods or the 
performance of abortions 
or involuntary 
sterilizations as a 
means of family
planning; (4) to lobby 
for abortion? 

(4) Yes. 

b. FAA Sec. 488. To 
reimurse persons, in 
the form of cash 
payments, whose illicit 
drug crops are 
eradicated? 

Yes. 

c. FAA Sec. 620(c). To 
compensate owners for 
exprc )riated 
nationalized property? 

Yes. 

d. FAA Sec. 660. To 
provide training or 
advice or provide any
financial support for 
police, prisons, or 
other law enforcement 
forces, except for 
narcotics programs? 

Yes. 

e. FAA Sec. 662. 
activities? 

For CIA Yes. 

f. FAA Sec. 636(i).
purchase, sale, 

For 
Yes. 

long-term lease, 
exchange or guaranty of 
the sale of motor 
vehicles manufactured 
outside U.S., unless a 
waiver is obtained? 
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g F 'Y1986 Continuing 
hesoiution. ec. y03. Yes. 
o0pay pens2lons, 

annuities, retirement 
pay, or adJusted ser-vice 
compensation for 
milizary personnel? 

h. - 1986 ConzinuinP Yes. 
Resoiutlon, ec. .05. 

T Ey _U aJss es smLents, 
arrearages or dues? 

. Y 1986 C-on. "nuing 
Resoiution, Sec. 306. Yes. 
Io carry out provisions 
of FAA section 209(d) 
(Transfer of FAA funds 
to multilateral 
organizations for 
lending)? 

J. FY 1986 Continuing 
Resolution, c.510. 
To finance ne export of Yes. 
nuclear equipment, fuel, 
or technology? 

k. FY 1986 Continuing 
Resoiur'on, Sec. Dl1. 
For the purpose oz 
aiding tne efforts of Yes. 
the government of such 
country to repress the 
legitimate rights of the 
population of such 
country contrary to the 
Universal Declaration of 
Human Rights? 

1. BY 1986 Continuing 
Resoution. Sec. 516. Yes. 
To be use' -or puDliCity 
or propaganda purposes 
wirhin U.S. not 
authorized by Congress? 



ANNEX C: 

SECTION 611 (e) CEP.TIFICATION 

RL.--,C,. DEVELO-.IE'T YROJECT
W TSHERIE ANii 

This project will loan:-finan.e approved diesign and construction costs of 

e s  and re lated commodities for
research faciliJ at key nrc ject sites 

approximately '-I770,000.prcject will dPveloo collaborative fisheriesThe a 

Drogram in three fisheries subsectors researcn institu te-un.ve....y research 

in four icey geographic locazions within Indonesi_. 

o tne U.S. Agency for
1 William ie,-. P runcipal Officer 

Internatzonal Develonnent in indonesia, do nt.reby certify that in my judgment 

capacity and the resources tothe Government of indonesia has the financial 

carry out, maintain an3 utilize the capital resources financed byeffectively 
-roject.Se cased the contained ins upon analyses thethise ,i3 . - J


Project Paper, as well as upon the successful maintenance and utilization of 

projects in indonesia previously financed or assisted by the United States. 

pro_ -Z
 

William P. -er 
Director 
USAID/!ndonesia 

cc: G. Bisson
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Agriculture that will address significan~t regional fishery production 

* and capture constrainlts. 
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2. ANNEX 	 E. 
-oGO] 	 REQUEST FOR ASSISTANCE 

REPUBLIC OF INDONES.A
 
NATIONAL- DENTMOPM7NT PLANNING AGENCY
 

J.ILAJR., INDON SlA
 

o._. !-/-, 	 A.Lvt.zl, 199C 

Mr. Wilil-. P. Fuller 

USA.Ul/M2_ss ion
 
c/o Arecan Errzssy
 
Jakarta
 

Re : 	 Fsheries Research and Develcoent Project 

Dear 	Mr-. Fuller, 

Hav.ng diszussed the F'sheries P'-search anf Development Project 

wirh the.s- ,yof Aqri.nuxlcre and the Mnis---,y of Bfuzation and 

Culture, we herew-.th remiest - -)an of un to 3.785 million United 

States DoX! (US$ 3.725 millon) an a grant of up to 3.32 million 

United Stazes Dollars (US$ 3.32 million). The Government of Indone­

sia will pcnide the Kzr=iah euavalen.t of USS 1.507 million in cash 

and US$ 2.7 ndi!!ion in kir to suport this Droject over its six­

vear life. 

The ptz_ oses of tohe prje= are as follo s 

-A. 	 To s,.-or re-earch nrocrams at the 'n - of Ar-iculture 

(Y.CA) an: at kev unve±-ities to ixrt._ove the technological and 

;---= resores av-ife to the ='nli ard private enti­

ties inv32ve. ;r. !rdnesia's fisrires sector. 

B. 	 Tr- su.reo-r the _sr-bicshmnnt of a rin! coor-irated fzshe­

ties researt acania to i atify arxf priorltize the fisheries 

produ_-_ifl Orlt in's ani esrcb needis on- a national scale. 

C. 	 To -refltfl the cacZ-1hi1ty of key fz kraries research ansti­

tJ~e ~cV~2Z~tE5 to or new in­an zaff adczrv 6eveacyp on 


proved fzisneries tz--d-toor. !icxies arE nde:-ma=ent sys-


Enu, ..o-.e tc, re"s of the frsne-s ren an fish far­.= r= 

ners .i. thqe trzee fc-a: .--- ts'o_--
r 

D. W -wzrih:-e th . _-zr.:.aate f:_shw.ies traixn capability 

o 0- % 	 an/ mrnati-Swisne'e~'rl--.. .. eiei-e ­-. 


/2 
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REPUBLIC OF INDONESIA
 
NATIONAL DEVELOPMENT PLNNNG AGENCY
 

JAIKARTA, INDONESIA
 

- 2 ­

olicy and planning
E. To assist in the asses~mvnt of fisheries 

issues, 	 fisheries mancketinq o-zo-rtunit i e s and in developing 

research policy and marketing systems
strateg7ies for fisheries 

szudies anr research efforts with the
through collaborative 

the Agency forof Fisheries (DGF) andDirectorate G-neral 

araining and Dztension (AAPTE).Agriculture Education, 

of lqriculture.
The projezt ,il! b j,=irenentc6 by the Ministry 

consideration.We look forward to ,e 

Vif 

DAut, Chairman of rPPsA,S 

1. Head, A;AMcc. Dept. of Agricuture
General Fucatii2. Director of Higher 

Department of Education & Culture 



ANNEX F. PROJECT DESIGN ISSUES
 

the following issues for
The Project Identificaton Document identified 


Project Paper preparation:
additional analysis during 

1. GOl Financial Sunort for Research 

In spite of' -he economic and budgetary constraints facin- indonesia, the 

has mainta-ned a strong commitment to agriculture sector research and
GOI 

Tne results of This commitment are highlighted by the success in
development. 

delays in .1iinistry of
rice production. Despite some shortfalls and 

(VOA) coun-,e roart budgets to the USAIE-supported AppliedAgriculture 
GO contributions have

Agriculture Reseaich Project (LARP) prior to IFY 84/85, 

over the past two years. Construction activities are beingbeen accelerated 

completed on schedule. 

discussed moza fully in otction 3.2, "Institutional Setting," the AARD
As 

and budgets over the last
Fisheries C.nters' consolidated routine development 

have ranged from a high of Rp. 2.69 billion in FY82/83 to the
five years 

fluctuation in the2.07 billion in FY86/87 with somecarrent low of Rp. 
budget

interim years. TiLis has represented about 10% of the overall AARD 

cut It 
annually. The FY86/87 development budget for Fisheries was 

455 from the prior year's level, while the rou tine budget was
ac'proimaTely 

13%. While the reduction in the development budget
increased by some 

reduction taken by
necessitated across-the-board cuts, one third of the ,aas 

cutting the number of operating research vessels from three to one. 

Under the Fisheries Project the cost of research activities will peak and 

an estimated additional cost of Rp. 0.50 billion.
level off in year four at 

In essence, the anticipated post-project research and development budget would 

levels to sustain the level of research
need to be restored to the LY 1985/86 

This is not an unreasonableunder auspices.activity achieved project 

budget striagencies in the short to
proposition. However, in light of GOI 

optimistic. In implementing the
medium tens, this expectation may be overly 



project, the research element will be focused on short-term, high impact 

studies. As imortant, however, the project will identify and establish 

prio. ties for a research agenda in the fisheries subsectors to provide both 

AARD institutes and the universities a reasonable basis for allocation of 

scarce human and financial resources. 

2. Coordination Between Einistries of A7iculture and Education 

The Droposed coordination between AAP.D -and the universities builds on 

e isting agmc men-s. Formal ag.eements already exist between a numb- r of the 

AARD institutes and univer-ities for collaborative research and training,. In 

addition, althougnh fornal coll.aborative mechanisms are new and not yet well 

developDed, facult.ies an] research institute staff nave a lon- history of 

sharing facilities and exchaning; infornatiun on an informal basis. A similar 

collaborative progran between AARD and IO'; under the Applied Agriculture 

Research Project has been made fin-al and orocedural questions of management 

and control resolved. Both ministries have agreed to follow existing 

arrangements in this project, i.e. , the AA:UD will se rve as the implementing 

agency throu:h a project committee chaired by AARD's Director of the Research 

Coordinating Center for Fisheries (RCCF) and composed of members from each of 

the AARD fisheres research institutes and university faculties involved in 

the project.
 

3. Institutional Capability of IP3, UiTHS and UNPATTI 

The 1985 AID Aquatic Resource Sector Review did not identify serious 

instivational problems at IPE, UNHIAS or UIPATTI. A follow-up review by USAID 

staff in early 1986 confinned this conclusion. The review team found the 

fisheries curricula and staff at TPB and UNHAS generally adequate for 

under-graduate studies, and post-graduate studies in some departments. New 

fisheries faculties at both institutions should be adequate for expanded 

research and training. 
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In addition, institutional problems at UNPATTI encountered during the 

and Technology Project, completed in
implementation of the AID-funded Science 

appointed, the Department
1983, appear to be 	 resolved. A new Rector has been 

been upgraded to a Faculty of Fisheriez, and plans forof Fisheries has 

being formulated. Szaff appointmentslong-term development of the faculty are 

staff having, DMSc
have increased from 15 to a current total of 45 with five 

post-graduate fishe-ries degrees and twenty-five Sarjana level degrees from 

IPB. Finally, a fish technology laboratory has been constructed and a 

research program in post-harvest handling and fish processing is being 

both the capability and
planned. These chan.es indicate that UNPATTI has 

a strong BSc training program in marine fisheriescommitment to develop 

this project,technology and economics with support from 

d. Overall Level of Technical Assistance 

The task of molding scattered manpower resources and facilities of two 

into a national fisheriesministries in the three fishEries subsectors 

research and development program requires substantial technical assistance 

will be provided.input. Six person-years of long-term technical assistance 

Short-term technical assistance, 68 person-months, will assist the four 

research institutes and three universities to develop, implement, manage, and 

over the life of the project.evaluate research programs 

5. Coordination with Other Donors 

The design of this project takes into consideration ongoing and planned 

other donors. Extensive discussions were held with
development activities of 

other major donors i.e., World Bank, Asian Development Bank and United Nations 

reviewedDevelopment Program, and site activities of other donor projects were 
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wherever possible. Rather than overlap with other donor activities, the 

project complements other donor support in the sector. For example, an 

initial project design supported freshwater fisher ies extension 

activities in North and South Sumatra. This element has been dropped and 

activities restructared to support a major World Bank effort to improve 

fisheries extension beginnirng in 1987. The All-supported project will 

comolimenz this effort by upgrading the capability of Ley universities to 

provide post-araduate fisheries t raining for extension specialists 

assigned to zrain DGF field extension staff. 

in addition, overseas: post-graduate training supported under the 

project will complement the World Bank's progiam to train thirty RCCF 

staff abroad. As pointed out in the World Bank review of the Research 

Coordinating Center for Fishries (RCCF) in 1985, the outputs of the 

combined training will not provide more thLan the minimum number of 

scientists that RCCF needs to develop the vast Indonesian fisheries 

se cto r. 

6. Technical Clarification 

a. Freshwater Fisheries Subsector Activities in Sumatra 

The USAID-funded aauatic resource survey in 1985 included a broad 

sector analysis of the aquatic resources sector of Indonesia. it is an 

exceptionally good review of the constraints to developing the freshwater 

subsector and has offered sound recommendations for increasing production 

over the short-term through the adoption of modern technology. However, 

previous attemnts to introduce modern fisheries production and management 

have not worked very well in Indonesia because of the extremely weak base 

of technically-trained manpower. Thus, this project will emphasize 

post-graduate training for Indonesian staff to develop programs that will 

adapt or develop the technology and management systems that Indonesia 

needs to better utilize and manage its freshwater fisheries subsector. 

A'
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b. 	 Bracjishwater Fisheries Subsector Activities in South
 

Sulawesi
 

The design for the bracldshwater fisheries subsector has addressed 

priority constraints to improved milkfish and shrimp production and the 

fish products. Thus, activities to bequality of bra ckishws te r 

will focus on aspects not beingimplemented under this component 

namely manpower development and research onaddressed by other Jknors, 

for upgrded training andselected environmental issues. The potential 

and RICA is significant;research in bracldshwater fisheries under U~MA5 

and the support for conducting research to improve management, water 

quality and the quality of fish products addresses priority constraints 

across the three fisheries subsectors. 



ANNEX G. OTHER DONOR ASSISTANCE
 

1. Asian Development Bank Assistance
 

ADB is the largest donor involved in development of Indonesia's 

fishery sector. Total funding provided by the Bank since 1972 has been 

approximately t94.6 million. ADB has financed six projects, four of 

which have focused exclusively on marine fisheries. Two current 

projects, the Sumatra Fisheries Development Project located in Padang, 

several
and the Brackishwater Aquaculture Development Project located on 


islands, are involved with aquaculture. A second brackishwater project,
 

It will
currently in the planning phase, is expected to begin in 1986. 


focus on increased production of both marine fish from the eastern region
 

and expansion of shrimp and milkfish from tambaks. The ADB projects are
 

listed in Table 1.
 

These ADB projects have traditionally been capital development
 

percent for fishing vessels, 31 percent for contingencies
projects: 37 


and working capital, 22 percent for shore facilities, 7 percent for
 

carrier vessels and 3 percent for consultants and training (ADB, 1984).
 

The Bank's emphasis on production-oriented projects does not address the
 

underlying marketing constraints that USAID intends to address through
 

manpower development in key institutions.
 

\
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TABLE 1. ASIAN DEVELOPMENT P-NK PROJECTS 


Projects Date 

Riau 1* -2/72-07/77 

Irian Jaya 1* 03/74-01/82 

Java 1* 07/75-12/84 

Sumatra 1* 05/81-12/86 

Irian Jaya 11* 09/82-03/88 

First 05/83-03/89 
Brackishwater 
Aquaculture* 

Second Proposed 
Brackishwater 
Aquaculture Project** 

Marketing Study** Proposed 

IN FISHEPES AND AQUACULTURE 

Description
 

Production of fish and prawns in
 
Sumatra for export to Singapore
 

Pole and line (P&L) fishing and
 
export of skipjack from Sorong, Irian
 
Jaya
 

Purse seining for small pelagic fish
 

in the Java Sea and storage and
 
distribution of fish in Java
 

Production of demersal and pelagic
 

fish in Sumatra for local market and
 
export
 

Production of tuna and skipjack for
 
export and local marketing.
 
Development of an artisanal fishing
 

village in Sorong, Irian Jaya
 

Production of shrimp and milkfish for
 
export and local marketing
 

Production programs in East
 
Kalimantan, South Sulawesi, West Nusa
 
Tenggara, South Kalimantan, West
 

Kalimantan, West part of Sumatra
 

Detailed study of the production,
 

distribution and marketing of fish
 
for domestic consumption and export.
 

* ADB Report No. INO: APR-91 

** Information from Directorate General of Fisheries 
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ADB has been involved with two quasi-state enterprises, P.T. Tirta
 

Raya Mina (TRM) and P.T. Usaha Mina, both of which are operating in
 

fisheries in the same areas of Eastern Indonesia. Closer
marine 


coordination between these two enterprises could alleviate the private
 

sector's distributional problems through access to these carrier services.
 

The ADB has also conducted a short-term study entitled "Fish and
 

Fishery Products Marketing Study." The study's field work was conducted
 

in 1985 and the report examines all aspects of marine and brackishwater
 

marketing systems.
 

2. World Bank Activities
 

The World Bank has a major loan program in the fishery sector (see
 

Table 2). The Bank's loans include investments in commercial fishing,
 

tambak development, training and market facilities. The majority of
 

their loans are for outer island development. Production loans are site
 

specific, and marketing is not included. In addition, two Bank projects
 

(NAEP III and NAR III) will train approximately
planned to begin in 1987 


of other
200 fisheries extension workers and a limited number 


professionals, and 30 RCCF staff members, respectively.
 

3. Jananese Investment
 

The Japanese Government continues to make investments in Indonesia's
 

fishery sector, most recently funding a new port in Jakarta. New loans
 

are being proposed to develop that facility further. The Japanese
 

other port facilities in the
Government is also involved in improving 


on sites during
archipelago. Construction these will be conducted 


1985-1986.
 



TABLE 2. WORLD BANK AND GOVERNMIENT OF JAPAN LOANS TO TIHE GOVERNMENT OF INDONESIA FOR FISHERY PROJECTS 

Agency/Country 


1. 	 BECF/Japan 


Japan
 

2. 	 BECF/Japan 


3. 	 World Bank 

Fisheries 

Development
 

4. 	 World Bank 

Fisheries 


Development 


5. 	 World Bank 


Fisheries 


Development
 

6. 	World Bank 

Fisheries 

Development 


7. 	 World Bank 

Fisheries 


8. 	 World Bank 


NAEP
 

9. 	World Bank 


NAR III
 

Description 


Jakarta fishing port 


Engineering service 


Strengthening tambak 

development
 

Strengthening 

fishery extension 


Develoment of 


skipjack fisheries
 

Shore facilities 


Brackishwater 


Training 


Training 


Location 


Jakarta 


6 distribution centers 


Semarang 


Sorong, Ambon, Medan, 

Singaradja, East Nusa
 

Tenggara 


East Nusa Tenggara 


Halmahera, Maluku, 

Tomini Bay (Ampana and
 
Tilamutu), North Sulawesi
 

Aceh, Riau, Jambi, 

Central Sulawesi and
 
South Sulawesi
 

National 


National 


Amount of Project 


US 	 50 Million 


US t1 MIlion 


US $4 Million 


Proposed
 

Proposed
 

Proposed
 

Proposed
 

US 	 70 Million 


Proposed
 

Time Period
 

Finished
 

1985-1986
 

1986-1989
 

1,
 

1987-1992
 



TABLE 3. TECf-NICAI. ASSISTANCE GRANT PROGRAMS TO THE GOVERNMENT OF INDONESIA 

Agency/Country Description Location Amount of Project Time Period 

1. FAO Sea farming Lampung US t1.3 Million 1984-1988 

2. FAO Support to extension North, Southeast, and US tI.2 Million 1984-.1986 

services on outer islands Central Sulawesi, 
Maluku, East Nusa 
Tenggara 

3i Indonesia Fish Description not available Not kncwn US .250,000 1.984-1985 

Development Project 
(INFIDEP) Second 

Phase FAO/Canada 

4. USAID Small-scale fisheries Several US 3.4 Million 1980-1985 

5. West Germany/GTZ Small-scale fisheries West Nusa Tenggara D.H. 3 Million 1980-1987 i, 

Second Phase - production 
- marketing 

- processing 

6. European Economic Fresh fish marketing and Prigi and Bulu US t.8 Million 1984-1988 

Community (EEC) production Central Java 

7. Belgium Artemia culture Jepara, Java B.F. 19 Ifillton 1982-1985 

8. Denmark Study of fisheries Ujung Pandang US t300,00O 

9. Italy Study on brackishwater Aceh Province US tl.2 Hillion 1985-1986 

irrigation North Sumatra 

10. Denmark Development of fisheries- Pelabuhan Ratu Proposed 

fishing West Java 

11. Nordic Group Shore facilities and West Nusa Tenggara Proposed 

expansion (Lombok) 
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4. Technical Assistance Grant Programs
 

Most of the technical assistance projects shown in Table 3 are 

production oriented. The EEC project in Prigi and Bulu will market fresh 

fish in the interior" of East Java. Fishing boats, shore facilities and 

transport trucks are all planned for the project. There are no projects 

to assist private sector export marketing firms. Furthermore, no 

projects address key constraints to improving the distributional problems
 

of moving fish from surplus areas to defizit consumption areas.
 



ANNEX H. TECHNICAL ASSISTANCE REQUIREMENTS
 

(ILLUSTRATIVE ONLY)
 

Technical Assistance1. Long-Term 

Senior Fisheries Management Specialist (Team Leader) 

The person selected to fill this position will play a key role in 

-of ine prject. individual shouldD Tnethe implementation and management 

have wide ezperience in tropical fisheries development, management and 

research. Training and/or experience in administrativ management is 

(and manage) various researchessential. The ability to coordin te 

institute and university freshwater, brackishwater and marine fisheries 

research programs into a national fisneries research program will be 

necessary. This person snould have a generil knowledge of pond design 

and construction, fish farming-culture, hatchery management, processing 

and marketin., and agriculture credit and 	 extension. Some knowledge of 

This individual should have afisheries capture would be most helpful. 


minimum of five years of fisheries development experience in developing
 

countries. This experience should include a minimum of 	 three years of 

cultures.administrative experience dealing with people of different 

in addition to fishe ries development and administ rati ve 

experience, the senior fisheries management sp e ial. t must have a 

minimum of seven years teaching/research experience in a warm-water 

university fisheries departments.fisheries prugram in one or more U.S. 

minimum rank of associate professor and publication in majorAn achieved 

are a A PhD warm-water fisheries productionfisheries journals must. in 

in either freshwater or

and/or management, with a speciality 

Leadership capability will bebrackishwnter fisheries is required. 

extremely impo -ant. 

The person in the position of team leader 	will work directly with 

the project director. He will report directly to the Fisheries 

and keep him fully informed of theDevelopment Officer of USAID/I 


project. The team leader will also work directly with the various
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urAi-rsities of the Diectorte General of Higher Education, involved in 

the rerject. He will be r!soorsible for the activities of all the 

mermbers of the technical assistance team and for project monitor-ing 

ac i ies. The team leade r will De resoonsible for juarter v and annual 

p n-o-res-' retDor-s, End tno im, ementation and control of any 

r cor-i-ee nin.-, syst. r: u r,-J USA'Il. lie will also hl, identify and 

scneduie sn;r -, - - assisttnce and seociatl stadies as required unde r tne 

ncniv1 s -:tncecon rac- . Tris speciLlist w;ili oe needed for five 

Yea a r s. 

Aiuacultur Facilt Dein Specialist 

This se cialist should hnve oractical knowledge of tropical 

aquaculture or fish farninS %nc a minimum of five years of commercial 

aquaculti re e-rerience. ExDe rience in the design and construction of 

fish pons and na rien is a must as the assignment will require the 

design and constnaction suprvision of research facilities at three of 

the project comonent sizes. 

The facility design specialist will work directly with the 

director of the Research Institute of Freshwater Fisheries in reference 

to the devuooncrit of a freshwater fisheries research facility at 

Palembang. He will report directly to the project director and the team 

leader and keep them fully iufonued on his activities. 

ne f-cility design stwill also work directly with the 

Institute of Pertanian and the University of Hasanuddin in reference to 

the design/rehabilitation of aquaculture research facilities at the two 

institutions. This individual will be responsible for quarterly and 

annual progress reports and the implementation, monitorirg and control of 

any management system assigned by the team leader, to include the design 

of the three facilities to be constructed by the project. This position 

will be for one year (project year 2). 
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B. Short-Term Assistance 

Under the technical assistance portion of the project, a total of 68 

person months of short-teiin assistance will be reau-ired during the life 

of the project. This will include, but not be limited to, the following 

disciplines: fisn n- rition/genetics, aquacul tu re, marine fish!ries, 

research manaement, fish economics, post harvest, water quality, and 

fish marietlag and processing, special studies, and project evaluation. 

The disbursement of funds for short-term consultants will be contingent 

on submission by the contractor for USAID's approval annual sh-ort-teno 

technical assistance work plans and associated financial plans, to 

include terms of reference, dates, identification of counterparts, and 

institutes involved. 

Short-term Shecialists 

The short-term specialists shoald have a minimum of ten years 

teaching and/or research experience and a PhD in their speciality. An 

achieved rank of professor or senior scientist (if assigned to an 

expe rLmental station) with a minimum of two years of administrative 

experience is desirable. Publication in major journals is a must. 

Leadership capability will be extremely important. 

Short-term specialists will work directly with the institute 

director or faculty dean of their assignment. They will report directly 
to the project director/team leader. They will be responsible for 

progress and/or trip reports for each annual assignment. The short--erm 

specialists will be responsible for the development and implementation of 

any record-keeping and monitoring system required by USAID. They will 

also assist in short-term studies, seminars or assignments as required 

under the technical assistance contract. It is recommended that specific 

annual assignments be carried out by tne same individual for the life of 

the project. 
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3. Reorting 

Quarterly reports to USAID (in English) and the G0I (in Bahasa 

indonesia) will be required to provide data and information on the 

progress of the project and whee appropriate, recommendations and 

decisions or actions which are required in the view of the consultant. 

Annual implementation reports wiil be prepared by the TI team assigned to 

each component and combined, detailing project implementation plans and 

recommendations for future action. Reports to USAID should be sent to 

the SiD office in Jaharta (3 coies). Reorts to the GOI snould be 

sent to: K[epala Research Coordinating Center for Fisheries (1 copy); 

IDirektmrao , A,.ency fo A-riculture Research and DeveloDment (1 copy); and 

-ne Director Gener of Higher Education (1 copy). 

4. imolementation 

An important aspect of project management will involve monitoring 

activities. Technical reports from the shcrt-te rm consultants should 

complement the monitoring and reportinrg activities for their components. 

The team leader, however, should visit component sites at least once 

every quarter to personally review activities. The technical assistance 

contract w.ill provide funds for this travel and the cost of prepa--ing 

quarterly and annual reports. 



ANNEX I. TECHNICAL ANALYSIS
 

1. Fisheries Conditions and ImTlications for Development
 

The archipelago of Indonesia consists of over 13,603 islands dispersed 

over an area of 2.7 million k1m
2 . As a result of this dispersed land mass,
 

development has been uneven. At present two-thir.-s cf The population are 

concentrated on the inner islands of Java, Bali, Madura and Lombok where 

development and utilization of resourzes and irnrast:-ic-ure are reasonably 

modern. On the other hand, most of indonesia's undeveloped resources, and 

in this case, potential for fisheries development, are located in the 

sparsely populated islands, which include the larger islands of Sumatra, 

Kalimantan and Sulawesi for fresh and brackishwater fisheries and the
 

Malukus for marine fisheries. 

Fisheries technology varies greatly across Indonesia. Modernization 

in the marine fisheries subsector - without the research capability and 

fisheries management trainir2 ' adapt and manage new technologies - has 

led to the over exploitation of the marine stocks in Western Indonesia.
 

Freshwater aquaculture of some species on Java and in North Sumatra, 

notably carp and tilapia, approaches the intensive levels found in
 

developed countries. However, over 225,000 ha of brackishwater
 

aquaculture activities with shrimp and milkfish only produce from 10 to 

20' of the potential output, primarily due to lack of technology to 

develop sound and economic spawning/fry production programs and a 

satisfactory commercial feed. With the exception of carp aid tilapia, the 

availability of fry is probably the most serious constraint for the 

intensification of production with most fresh and brackishwater species; 

however, fry production with carp in many hatcheries has been decreasing 

due to inbreeding. Water quality, diets, and diseases are factors which 

have less of an impact, but limit production with all of the species. 
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The DGF estimates that the marine fish offta.e in Eastern Indonesia is 

currently 20 percent of the potential. Although capture technology is 

generally adequate, the remoteness of the areo, higher capture costs and the 

processing and transportation requirements for marketing in the inner 

islands reduce the comnetitiveness of the product within exiating fres. fish 

markets. 

Thus, Indonesia has significant potential for exoanding its living 

aquatic resources, both intensively and extensively. The basic technologies 

for aaunculture and capture fisneriLs are in ploc.; fish stocks include 

several commercially proven species; the potential for production inputs of 

fertilizer, feeds, cshemica.b ai nirvest equirn!ns is adequate; and both the 

short- and ldtemnand for fisheries cucst, appear to be good. 

However, based on GOi nd donor invusiments zo drcte, efforts to adapt modern 

technology and management to Indonesia's fisheries sector have not 

significantly increased production. Thercfoure, faced w.ith the need to 

develop a critical mass of researchers and scunolurs si address this problem 

in the three fisheries subsectors, this project has selected four geographic 

sites: Java (Bogor) and Sumatra (Palembang) for freshwater fisheries,
 

Sulawesi (Ujung Pandang) for brackisnwater fisheries and Naluku (Ambon) for 

marine fisheries ('Table 1). These sites represent key areas for development 

in each of the subsectors, and provide for the collaboration of research 

institutes and university programs to develop manpower training and research 

capability under programs that will address the priority constraints to
 

fisheries development in each subseczor.
 

The following sections answer questions about: a) the availability of
 

the proper technology and inputs to support a viable fisheries production
 

program in each of the subsectors; b) the existence of the proper resources 

inputs and fish stocks; c) the ability of the GOI agencies to develop and
 

extend the various production systems to the producers; and d) the ability
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TABLE 1. PROJECT STRUCTURE 
FISHERIES RESEARCH AiD DEVELOPU1ENT 

Agency 


Ministry of Agriculture
 

Agency for Aricultural Research and
 

Development
 

Research Coordination Center for Fisheries 


Research Institute for Freshwater Fisheries 

(Bogor and Palembang) 


Research institute for Coastal Aquaculture 

(Maros) 

Research Institute for iaiiLne Fisheries 
(Ambon) 

Ministry of Education and Culture
 

Directorate General of Higher Education 

Institute Pertanian Bogor 

(and possibly Riau Univ.) 


Hasanuddin University 


Pattimura University 


PROJECT 

Project Activity
 

Fisheries research
 
management
 
Fish
 
production/nutri­
tion/broodstock:
 
aquaculture
 
research, and
 
staff development
 

Staff development
 

Staff development
 

Freshwater fish
 
research/faculty
 
develomont
 
Aquatic ecology
 
research/faculty
 
development
 
Marine fisn
 
economics,
 
processing and
 

marketing/
 
faculty
 
development.
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and willintness of the producer to adopt the improved technology. The 

imnortance of marketing, credit and extension are also addressed. 

2. 	Aauaculture Kethods
 

Acuncultur was in-troduced to Javanese fish farmer-, io the colonial
 
era, 	 werhen f"ound ti lt the freshwater native curs was suitooe for pond 

.... . both r wrowsu.:ei!l 'or......... n, 


re ai i- rIs'.ht 	 well in .ro.soth "resh and brac,:isnwater 

and which - "rolific breede:r, was inaroduceo rl traIl A~ri..s during. 

the late ' . !.ore recently, additional Tlnti ye 31 " C51 SU50 05 

catfis.s), .ti shrinp have bEen successfully cul ured by 

fish farmers inlndonesia, on i. basis. 

The aquaculture methods used in indonesia ore similar to those found 

elsewhere in Aaii. asicaly, there are three aquaculture systems: a) pond 

or tambak culture, b) cage culure, and c) rice-cue-fish culture. Each 

s ,,stem but direc'tly, or irdirectly, severalvari.. 	some.,hat includes 

distinct activiie-: brood fish development, -nd saWn.in or the alternative 

of fry collestion from the" wilds, fir:cer'i,' .oouction, food fish 

production, harvesting and mark.et :ins. De pending :)n the species and the 

production system 'oin, used by thie fan;ler, rucl.ticn inouts ma-' include 

only fertilize: (organic and/or inorcganic), ture was'es as feed 

and/or a co~amer ial fish feed. The .or ambal. farmers 

generally use fertilizer, feed, chemicals for di:<'ase and parasite control, 

and water exchani,e to maintain t w qualit', maximum production andrater for 

profit. 

Rice-cur.-fish culture with carp or tilapia is also well established on 

the more populated islands and in North Sumatra. However, production in 

t1i s system is usually limited to extensive produstior teclu-iques, with 

littie or no production inputs. 3roou stock development, fry production and 

food fish production are usually combined in the sanLe system with ilan.ia. 

However, with carp, some farmers so:-ialize in fry, production and most 

farmers purchase frs, to carry out; rice-cure-fish to produce finerlings for 

aldy food f'ish production during the two-month p2riod between rice crops. 
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Cage culture is relatively new to Indonesia. Fry inputs usually come
 

from pond production systems or from fry collected in tie. wild and reared 

through a succession of stocking densities in cages. Unlike pond and 

rice-curi-fisi, culture systems, fish in cage culture systems require a full 

ration of feed inputs.
 

The assistance for planning, implementing and managing aquaculture 

systems in indonesia varies greatly. Overall, MOA fisheries extension 

officers are rained modern fisneries technology, limited intooriy in 

numbEr and often not adequately equipped with extension support equipment 

(survey equipment, soil and water testing equipment, etc.) or a mode of 

transport. however, in certain areas such as West Java and North Sumatra, 

the limited extension service does provide good assistance to fish farmers, 

which includes assistance in calculating production cost/return, for 

obtaining credit, and in the procu'rement of fingerlings from a govertment or
 

private hatchery. However, such extension support is generally limited to 

the culture of carp and is only -,and in areas where previous fisheries 

development/intensification activities have taken place such as in Java, 

North Sumatra and South Sulawesi. 

Although there are some fisheries which are capable of utilizing modern 

aquaculture technique3 and technology, on the whole aquaculture production
 

in Indonesia is at the extensive level, with a production output of less
 

than 20 percent of the potential. The unavailability of fry is probably the 

most important immediate production constraint to most aquaculture
 

programs. This is especially true for the 225,000 ha of tambaks in the
 

brackishwater subsector, where the availability of fry is a priority
 

production constraint for both milkfish and shrimp production. In carp 

fisheries, the inbreeding of brood stock has resulted in low survival rates
 

and a loss of growth vigor. Althougn tilapia are prolific spawners, they 

mature at three to five months and in effect overpopulate the culture system 

unless males and females are stocked seperately or sex reversal is used to
 

produce all-male fry. On the other hand, the reproduction techniques for
 

possible important new species such as catfish (Pangasius and Clarias),
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Belida (Notopierus) and Jelawat carp (Leptobarbus) have not been adequately
 

developed for commercial production; thus, the priority production
 

constraint for these species is also the availability of fry. Attempts to
 

promcte the culture of freshwater shrimp have also not been very successful. 

Other -roduction constraints, across the board for both fresh and 

brackishwater species, are the lack of specific and least cost fish 

diets/commerci%! feed for s-ecific species; Poor surface water quality; the 

lack of g-roundwater sste ...(snecif call for hatc;her, oPeration and fry 

production); fish diseases ana parasites; pollution and/or bacterial 

contamination of fish; 1ocrprofuation facility de1in; the lack of 

management canability for fish . .rer:rs; fishe 4ean " s 

e::teasion EreViCC.; th lack of Tost-FTraduate trained fisheries educators and 

researchers; and corIsecuently the lack of tried and proven techniques and 

technology to extend to the producer. The availability of credit and 

markets are factors that will have to be addresoed in most 

expansion/intensification programs. 

Freshwater Fisheries 

This project will combine the programs at IPB and RIFF-Bogor and 

UNRI-IPB-RIFF Palembang to directly address most of the above constraints in 

order to intensify production through a combined post-graduate training and 

research program. Other constraints such as weak extension capabilities 

will be addressed indiirectly by the trainingu of fisheries extension 

snecialists for AIETE tan DGF fisheries extension training programs. 

At RIFF-Bogor and IPB, and in collaboration with RIFF-Palembang, a 

number of studies will be initiated to upgrade and develop broodstocks, and 

to develop specific and least-cost diets for carp (ikan mas) Jelawat carp
 

(Leptobarbus) and catfish (Pangasius). At RIFF-Palembang the main emphasis
 

will be directed toward develoing commercial production systems for 

fingerling and food fish production for the above species that can be 

transferred to the private sector. Fingerlings produced at the 
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RIFF-Palembang should be sold at cost to the private sector to stimulate
 

fish production. Although research activities at RIFF-Palembang will
 

concentrate on intensive pond production systems, some research should be
 

diracted to improve rice-cum-fish and cage culture systems.
 

The project will assist in the transfer of fisheries technology by 

providing hands-on production training for post-graduate extension 

specialists to be trained in collaboration with the World Bani: Extension 

Training Program. The upgraded technology and extension service will assist 

key farmers in designing and establishing successful fish production 

facilities. Such programs will serve both to reduce existing credit 

availability bottlenecks and stimulate new credit sources. Upgraded 

university-research institute programs coming out of the project will be 

capable of developing or adopting new technology in aquaculture to 

Indonesian co;nditions and this new technology can be transferred to the 

producers through an upgraded extension service. The uechnology of fish 

culture is evolving rapidly anu this res'arch and extension capability is 

essential if obsolescence is to be avoidea and new techniques are to be made 

available to farmers. During the life of the project key farmers and 

extension specilists will also be encouraged to attend short seminars at
 

RIFF-Bogor and Palembang to learn new production techniques.
 

Brackishwater Fisheries 

Brackishwater aquaculture activities are well established in Java and 

South Sulawesi. Production methods are generally based on the adaption of
 

intensive commercial aquaculture techniques and technology but much of the
 

existing brackishwater system generally lacks the design, production and
 

management inputs to produce at the intensive level; hence, increases in 

production are principally due to the extensification of tambak: areas,
 

rather than the intensification of production in existing tambaks under 

commercial aquaculture methods.
 

\
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The principal brackishwater culture species are shrimps and
 

milkfish. The lack of fry inputs and the low availability of an adequate
 

commercial feed generally limit production to less than 20 percent of the
 

potential. However, production facilities have increased at the rate of 

anproximateiy 9,000 ha per year, from 172,000 ha in 1978 to 225,000 ha in 

1994, primari!y due to the hig7h price of shrimp and facility develonment 

support from the GOT and donorc7 such as the World Ban: and Asian Development 

Bank. Due :o the- importance of -hrimp production as a foreign exchange 

earner and miif:fish as a ot.c source for in-count7., consumption, the I)CF 

plans to eve-io-, an "dditional 175,001) - 200, ha o. the larcor but less 

populated islands of Sula ,esi, K,%limantan and Sumatra. }{owever, in South 

Sulawesi there is probab!y mot,-Pthan adecuate production inirastucture 

already in place to support short-term production needs through the adoption 

of new technologies and management. in addition to the high failure rate of 

shrimp and milkfish hatcheries, there is a decreasing supply of fry from the 

wild apparently due to a combination of water pollution (siltation and 

bacterial contamination) and over exploitation. Thus, a continued expansion 

of facilities for extensive production - pending the breakthrough on the 

technology for comercial fry production - does not look promising. 

The RICA researcn institute and UNiHAS in South Sulawesi need to 

develop a training and research program with a critical mass of researchers 

and scholars to address tho priority constraints for increasing 

brackishwater fisheries production in indonesia. Taking into consideration 

the ongoing and planned activi s of tiso otne:r donor prograns, USAID 

activities should primari~y address water oualiy and bacterial 

contamination constraints to production and fish quality. This research 

will help ensure the continued availability of ffry from nature - and 

production in the natural system - and improve the production and quality of 

fisheries in tambaks. Support for this research and research to overcome 

other production constraints could lead to improved production methods and 

significant increases in production over the life of this project. The
 

linkage of project activities under this subsector to extension programs
 

would be similar to that described under the freshwater aquaculture
 

subsector.
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3. Marine Fisheries Methods 

Indonesia's marine fisneries sector is dominated by the small-scale
 

.
 
subsector, which accounts for approximately 90 .ercent of the 1,20 ,000 

people dizetly employed as marine fishermen ann who contrbuted roughly 70 

percent o_ the total. lenaingrs of 1 71 mi ion mt ir 1984- . arine 

than doubled between 1970 and 1934 while production increaseslandings acre 

been modest. Marine fisheries thus not onlyin othe" fisherie sectors have 

contribute tne bull: of total supply, but also, over the past 14 year-s, this 

sector has grown in overall importance. 

As a result of the diverse characteristics of the Indonesian 

are complex. Fishing techniques
archipelago, the country's marine fisheries 

hand lines and gill nets to modernare also diverse and range from simple 

trawlers. However, the majority of marine fish landings are still produced 

by a wide range of traditional fishin.g activities carried out by a large 

number of small vessels. Of uones.a's total fishing fleet of 313,640.­

vessels (1984) approximately 70 percent were non-motorized and 20 percent
 

were powered only by outboard motors. Ten percent of marine fishing 

boat, fishing close to shore in the shallows.
establishments used no 


The DGF estimates a maximum sustaina bie yield (MSY) of 4.5 million mt 

from Indonesia's 3.1 million lin2 of archipelagic territorial waters, and a 

from the 2.5 million km2 within the 200 nautical mile
further 2.1 million mt 

EEZ (Exclusive Economic Zone). These estimates suggest that current levels 

of resource erpolitation are only about one-thinr of MSY. This, however, is 

are unevenlymisleading because Indonesia's marine fisheries resources 

exploited. Some fishing grounds, particularly the westerr areas, are under 

effort greater than necessary toheavy pressure, with levels of fishing 

achieve maximum sustainable yields. In eastern areas, stocKs are
 

undereyploited and would supnort expanded fishing effort and larger 

harvests. Generally, shallow inshore fisueries are heavily exploited and, 

l/ Fisheries Statistics of Indonesia 1984 (DGF, 1986)
 



I-10
 

with the exception of coastal waters surrounding some of the more
 

sparsely populated islands, offer limited potential for expanded
 

production. This is particularly true for the Maluku Straits, the north 

coast of Java, and South Sulawesi Province, which combined, accounted for
 

54 percent of tcotal landings and 49 ercent cf all marine fishermen in
 

1984.
 

A key problem facing Indonesia's fisheries policy makers is how to 

match supply with demand for fisheries products. The uneven distribution 

of Indonesia's population is paralleled by unevenness in the degree to 

which fisheri .s resourc%*s fire e:.:aloited. In broad terms, productive and 

easily accessible ".rrniis near major population centers,fishin >oca ted 

where demand for fish is sarn, .re already at or near maximum levels of 

exploitation. In the eastern half of the ar.bip lego, however, the 

relative sparseness of tle zospul.tion limits local demand and thereby 

constrains exoanded fi:hn,- effort. 

Available resource assessment data suggest that fishing grounds in 

the eastern half of the arch'pelago offer the greatest scope for expanded 

harvests. Increased exticitation of fisheries resources in the eastern 

islands of indonesi a wou]d economically feasible only if improved 

processirn, na1r'-etirZ and diEribution channels to domestic and 

international markets were established. Export-orientel state fisheries 

enterprises in North Sulaiesi, the 'alukus, and Irian Jaya have been 

established, complete with ahe, re--based facilities for handling the catch 

and carrier boats to transport frozen fish and shrimp to foreign 

markets. No parallel infrastracture exists to support domestic 

inter-islands fish trade from these islands at a level that would 

significantly increase the supply of fish on Java and encourage expanded 

fishing efforts in these areas. 

4. Marketing and Processing of Principal Fish Types 

The processing, distribution, and marketing of fish in Indonesia 

parallel that in many Asian fisheries in terms of their complexity. 



There is no one system that is dominant throughout country. For lower
 

valued fish products originating from small-scale fishermen, several
 

agents handle the products before they reach the consumer. Shorter
 

marketing chains characterize high value products such as shrimp. In
 

general, the smaller the producer the larger the number of middlemen.
 

Processing techniques are also varied. Only 49.9 percent of the 1.7
 

sold fresh (either iced
million tons of marine fish capture in 1984 was 


or uniced). Fifty and one tenth percent was preserved in some manner,
 

including drying and salting, boiling, fermenting (terasi, peda, or kecap
 

ikan), smoking, freezing, canning, and conversion into fishmeal. The
 

percentage distribution of marine fish products across these various
 

preservation techniques can be found in Table 2.
 

Table 2. PERCENT DT"T-IBUTION OF MARINE FISH DISPOSITION
 
AND PRODUCTS 

Type of preservation Disposition (%) Products (%) 

Dried, Salted 65 61 

Boiled 
Fermented (terasi) 

14 
4 

18 
3 

Fermented (peda) 
Fermented (kecap ikan) 

Smoked 

1 
1 
5 

1 
1 
5 

Other 2 2 

Frozen 5 5 
Canned 2 2 

Fishmeal 1 1 

Total Processed (MT) 859,157 549,229 

Source: Fisheries Statistics of Indonesia 1984 (DGF, 1986) 
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Fresh Fish
 

The domestic marketing and processing of fresh fish is generally done
 

relatively close to landing areas or in cities not overly far from
 

coastal areas. Some inter-island trade exists but is limited for the
 

most part to production areas close to Java such as South Kalimantan.
 

There are frequently several middlemen between the producer and retailers 

in the marketplace. In scme coastal areas where there is a large
 

pculation concentration, fishermen land their fish at the market and
 

sell directly to retailers. In less populated areas, they sell their
 

fish to middlemen who transport the product to the market and resell it 

to retailers. In rural areea3, especially in Maluku, fishermoen's wives 

retail the catch, Where ice in: available it is frequently used during 

transport, but is little used in the retail market. In general, 

distribution and marketing of fre2sh fish suffer from the relatively high
 

cost, in relation to retail prices, of transporting fish from surplus
 

areas to shortage areas (e.g., from East Indonesia to Java) as well as
 

from an inadequate number of ice-plants and cold storage.
 

Dried and Salted and Boiled Fish 

Dried and salted fish can be found in all areas of Indonesia, 

representing a significant source of protein as well as product 

traditionally preferred among some groups. The trade of dried and salted 

fish has evolved over a lor period of time, and long-distance trade in 

this product is reported to be concentrated in the hands of a relatively 

small group of traders. 

The level of quality of dried and salted fish is generally low, with
 

relatively high levels of deterioration due to inadequate procedures used 

in processing. Also, insecticides are sometimes used directly on the
 

product, creating a health hazard to consumers. Boiled fish suffer from 

a relatively short shelf life. 
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Frozen Fish
 

Domestic marketing and processing of frozen fish are practiced
 

substantially by only one state-owned company. No private enterprises 

are involved in the inter-island trade due to high transportation costs 

and limited demand, which has a negative impact on profitability.
 

Distribution and Processing of Exported Fish 

Most exported fish, including tuna, shrimp and other crustaceans, and
 

jellyfish, are usually frozen. The value of shrimp exceeds all other
 

fishery commodity exports. Processing is usually accomplished close to
 

production areas due to high transportation costs. Collection agents
 

purchase shrimp from producers and hold them until sufficient quantities
 

have accumulated to justify shipment. Shipment to processors is
 

accomplished by truck, boat, or aircraft depending on production areas.
 

Exported shrimp suffer from being closed out of some markets (e.g.,
 

U.S.A.) due to high levels of contamination. This quality control
 

problem is especially severe with tambak produced shrimp. 

Inter-Island Trade in Fish and Fish Products 

The major components of Indonesian inter-island trade involve the
 

"export" of fish and fish products from South Sumatra, Kalimantan, South 

Sulawesi and Bali-Nusa Tenggara to Java. These "flows" have developed 

due to the demand on Java and the costs of transporting fish, which make 

it commercially impossible for Java to "import" fish from provinces 

further away. Most inter-island trade flows are controlled by middlemen 

on Java. 

Most dried fish trade enters Java via trading vessels (primarily 

sailing ships) through the ports of Jakarta, Semarang and Surabaya. 

Further study is required to fully understand the volume and value of 

inter-island trade. 
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All Fishery Products
 

All fishery products suffer from a. lack of adequate market information 

that could be used by both middlemen and producers to govern the 

production and movement of fish. The lack of inforation concerning 

markets results in periodic shortages in some areas and surpluses in 

others, sometimes resulting in .o-'s of product and price instabilities 

which have negative economic effects on producers, middlemen and 

c onsume rs. 

These processing and marketing constraints have a strong negative 

impact on the movement of fish from Eastern Tndonesia to the more 

populated areas; hence, such constraints will be the focus of one 

component of the project. 

The Eastern Indonesia Fisheries development component of this project 

should facilitata product development research aimed at extending the 

shelf life of traditional products such as pindang (fish steamed with 

salt and sugar) and peda (dried and salted fish) through the application 

of new technologies, i.e., vacuum packing and solvent extraction as well 

as improved traditional processing methods for minor products (shark 

skin, jelly fish, etc.). In addition, research should include the 

investigation of appropriate storage and improve appropriate technologies 

for traditional processed products, especially salted skipjack tuna.
 

This component of the project should also explore the development of
 

marketing activities to enhance policy analysis and improve information
 

flows among fishermen, processors and major retailers of fish products.
 

This project component could establish pilot market price and supply
 

collection and reporting systems in areas affected by the project.
 



ANNEX J. SOCIAL SOUNDNESS AT THE PRODUCER LEVEL
 

The three major components of the projact--freshwater fisheries
 

development, brackishwater fisheries development, and Eastern Indonesian
 

fisheries development--have potential impacts at the producer level.
 

These impacts will not occur until institutional development begins to
 

provide research outputs that can be used to increase small-scale
 

producers' production and incomes. Potential social impacts are briefly 

reviewed here to ensure the future social soundness of proposed areas of 

institutional research.
 

1. Social Soundness of Brackishwater Fisheries Development
 

Socio-Economic Setting
 

Initial project activities are to be focused in South Sulawesi which
 

is inhabited primarily by Muslim Buginese and Makasarese. Producers who
 

will be directly effected are small-scale farmers living sufficiently
 

close to the seashore to maintain brackishwater ponds. 1982 statistics
 

put the number of brackishwater pond (tambak) operators in South Sulawesi
 

at 16,515 (RDA 1985). It is difficult to determine accurate numbers of
 

producers at the present time, but DGF statistics indicate a 15 percent
 

increase in production between 1982 and 1984. In addition, today's
 

falling rice prices are reported to influence coastal farmers to shift
 

rice fields to tambak production. Thus, the number of tambak operators
 

in South Sulawesi at the present time is estimated to be as high as
 

20,000.
 

Tambak operators usually practice fish farming and paddy rice
 

production in separate fields. All operators interviewed devote some of
 

their production to rice, and many also keep domestic animals such as
 

ducks, chickens, goats, and water buffalo.
 

Another category of small-scale operator who will be affected is the
 

middleman who buys tambak production and sells it to the processors.
 

These middlemen also function as suppliers between post-larval shrimp
 

collectors and tambak operators and frequently provide credit and loans
 

to tambak operators. Interviews at the village level suggest that there
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is one middleman for approximately every ten tambak operators; hence, 

about 2000 middlemen will be affected by the project in South Sulawesi.
 

The final small-scale group to be affected is the post-larval shrimp
 

collector. No figures are available concerning their numbers, but they
 

are estimated to be in the mr.iny thousands. Their activity is highly
 

seasonal; hence, the collectors are all part-time. Interviews indicate 

that when post-larval shrimp collection is at its peak, almost all 

categories of People become involved. School teachers collect in the 

afternoons; children slip school to be involved; and farmers and fish 

sellers take off time t collect the post-larval shrimp. Males, females, 

and children are inlrolvoi in the activity. For some collectors, the 

activity contribues iisnifi"a 'y to their income, and they note it 

would hurt them severelr if curtailed. 

Sociocultural Feasibility 

Cultural Appropriatencss: Prackishwater aquaculture has a long 

history in Indonesia, prcbably starting with milkfish culture in 

conjunction with salt product.on on the north coast of Java. In 1982 

almost 70,000 households operated brackishwater ponds. Development of 

traditional (extensive) tamb k operatious has been spreading in the 

coastal zone of South Sulawesi for many years; hence, small-scale 

farmers' attitudes towards the Dractice in general are positive, and they 

increase their income. Intensive tambak operations,
see it as a way to 


as improved by research stinulated by the project, would have a
 

traditional base upon which to build.
 

Income Effects: Financial analyses of traditional and improved
 

tambak management indicate a 650 percent increase in wages to labor and a
 

700 to 900 percent increase in income to management (Aquatic Resources
 

Development Feasibility Study 1985:287). Field interviews with tambak
 

operators support these findings. Hence, tambak operators able to unje
 

intensive techniques would clearly benefit. Middlemen and post-larval
 

suppliers, handing more production, would also be likely to benefit.
 

http:product.on


J-3
 

Nutrition Effects: At present most tambak production is a high value
 

export product (i.e., shrimp) and milkfish. Imprcved production will
 

thus provide locally consumed fish as well as increased income which can
 

be used for food purchases.
 

Spread Effects: Distribution of tambak area, although clearly not
 

eq-,al, indicates that a wide range of producers could benefit, including
 

a large number with relatively small holdings. According to DGF (1985),
 

45 percent of the tambak operators in South Sulawesi manage less than 2
 

hectares, 34 percent from 2 to 5 hectares, 15 percent from 5 to 10 

hectares, and only 6 percent manage more than 10 hectares of tambak. It 

should be noted that the distribution of tambak holdings exceeding 10 

hectares varies widely across the 19 districts of South Sulawesi. Tambak 

holdings greater than 10 hectares make up less than 5 percent of the 

productive units in 12 of the districts, but in 3 districts, they make up 

10 percent or more of the holdings. In one district, Wajo, fully 25.4 

percent of tambak are larger than 10 hectares. Although it is reported 

that, in general, the holdings of those with more than 10 hectares are 

between 10 and 20 hectares, there appears to be some excessive 

accumulation of tambak area in a few localties. For example, an 

extension agent reports that in one village 108 families operate 907 

hectares of tambak. Of this 907 hectares, nine families hold 306 

hectares, or about one-third of the tambak area. This type of 

accumulation is made possible by the distribution of land ownership
 

certificates throughout the extended family. However, it is not clear if
 

such accumulation of tambak area benefits one nuclear family or if the
 

benefits are distributed equitably to the entire extended family which
 

could include the nuclear families of brothers and sisters. Although
 

this is an extreme example, it indicates a potential for reducing
 

opportunities for the targeted small producer. 

Opportunity to take advantage of fish production intensification
 

techniques in tambaks requires both capital and skills. Capital is
 

required to improve existing tambak areas and provide inputs such as
 

fertilizer, feed, pesticide, and increased quantities of post-larval
 

shrimp for stocking. Knowledge is needed to manage the ponds and inputs
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effectively. Although the existing shrimp production intensification
 

program, "INTA," had a goal of 4000 hectares in South Sulawesi for 

1985-1986, it has only achieved 100 hectare,-r operated by 69 families. 

This failure to reach the target is attributed to .everal factors: 1) too 

few trained extension agents to suply the k:nowledge to a larger number 

of operators; and 2) the inability of targot tambal operators to obtain 

capital. To obtainr capi taL frm the ,.uk u i, r 1celq A, P r ogram farmers 

have to meet criterinL w h include 1) appropr-ite tcma-bai: enviroo.sent, 2) 

good credit ) u ccr i;od Lad c: 1. ± c C -c-,.nd 4) 

recommendation hy extensin ,- n . it iu imated that only ;0 percent 

of tambak tr 1o i rae or a-.oTRpfrt) he i i-i'-i-,. ad dulted on 
'3earlier loans ( in Ziso,,re veoi: Loi noe='e in arrears in 1980 

and 32 paereit in !911); ,end toU 1in.tAd no.bo r of eot-0esion offices 

makes it difficult for Lie: to - rain and certify tambak cpra;ors for the 

program. Hence, nilthoug> sorei; improved tec hno'logies are already 

available, delive-y to the pre-Ju-er i8 .impeded by extension and credit 

difficulties. 

Potentially- Negative Effects: Potentially negat ivu social 

consequences may occur to the post-larval shrimp collectors if nursery
 

production, which is clearly needed for a major intensification program, 

becomes so efficient that it puts post-larval shrimp collectors out of 

business. Although post-la.zwal shrimp collcc Hin.Ln .t a full-time 

occupation for anyone, it is reported to be an irmportant supplement to 

income for many. This potentially negative eff'ct is :any years in the 

future, it it ever occurs. By that time remedial action such as the 

development of aLternative employment opporttnities may be implemented. 

Changes in post-harvest handling, which may i.,ffect middlemen, must
 

also be haidled with care. Middlemen provide serviece. other than the 

buying and selling of tambak production and are frequently of 

considerable social standing in the coniunity as wall as connected by 

ties of kinship to some of the tainbak operators. Project outputs that 

might involve post-harvest handling between the tanbak and processor must 

account for the social and economic roles of middlemen if they are to be 

acceptable to the target population.
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Effects on Women: Women are not involved in tambak operation on any 

of the farms visited. Nor are they involved as middlemen. In one
 

processing plant visited, 100 percent of the casual labor is provided by 

women, so increased production will provide additional employment 

opportunities in that sector. In general, however, increased income will 

positively affect both men and women in farm families which will benefit 

from the by results of the research generated by the project. 

2. Social Soundness of Freshwater Fisheries Develonment 

Socio-Economic Setting 

The results of freshwater aquaculture research activities stimulated 

by the project will initially be applied in North and South Sumatra. 

Populations of the two regions are approximately 9.5 million and 5.5 

million respectively. The socio-cultural characteristics of potential 

producer beneficiaries in the two areas are different. Most paddy rice 

farmers in the target areas of North Sumatra are either Batak or 

long-time Javanese residents who migrated to the area as plantation labor
 

during the colonial period. Many of both groups are Christian. The 

percentage distribution of the two groups in individual communities 

varies widely, ranging from almost exclusively one or the other, to an 

almost equal distribution. In South Sumatra native residents along the 

rivers refer to themselves as orang plus the name of their community. 

The same name is applied to the local dialect or language. Transmigrants 

from Java also inhabit some areas along the rivers. 

In North Sumatra the target popalation consists of paddy rice farmers 

with potential for rice-cum-fish culture. There ar some 17,000 

producers involved in rice-cum-fish culture at the present time (DGF 

1984). DGF estimates that production could spread to 96,000 hectares. 
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Given that an average family would operate at maximum .5 hectare of 

rice-cum-fish, the minimum potential target population is some 180,000 

producers. In addition to rice production these farmers currently grow 

some vegetables and fruits and keep domestic animals such as ducks, 

chickens, goats, sheep, and water buffalo. Women are generally involved 

in all phases of rice production, but this varies from community to 

community, reportedly according to ethnic group. Women are more involved 

in rice production among the Batak than the Javanese. Some Javanese 

farmers report that their wives do no work in the fields, while others 

said they do about 50 percent of the work. Observations of workers in 

the paddy fields of North Suratra support the reported wide range of 

variability. 

In South Sumatra the type of cage culture proposed requires access to 

a river, its tributaries, or the oxbow lakes associated with the rivers. 

At present most cage culturists practice both farming and fishing. Where 

potential fo: paddy rice farming exists, the fisherman usually operates 

some paddy. Women do most of the work in the paddy ana men fish. 

Although fishing is reported as strictly a male occupation, 75 percent of 

the individuals observed operating very small lift nets were females and 

child r3n. 

At present, most of the freshwater fishermen in South Sumatra live 

along the river, its tributariea, or the oxbow lakes. This is especially 

true in the non-urban areas where fishermen's houses are strung-out alone 

the river bank, giving each family water frontage adequate for cage 

culture. Urban congestion along the river results in some fishermen 

without water frontage. Given this information, if we assume that the 

target population consists of only 50 percent of the present freshwater 

fishermen of South Sumatra, the target population is approximately 11
 

thousand families, but potentially larger, especially if non-fishing 

farmers with river frontage are included. 



J-7
 

Several types of land tenure operate in the target area of North
 

Sumatra. Some lands are traditional lands owned by Batak clans (marga),
 

and clan members obtain permission to use portions of the land. Other
 

land was obtained by individuals (either Batak or Javanese) who settled
 

and cultivated an unoccupied area, thus gaining rights to the land. Many
 

of the latter do not have land certificates (titles), but their village
 

tax receipts give them rights to continue to use the land. Some farmers
 

have bought land and have purchase receipts signed by the sub-district
 

chief, and finally, some have certificates (titles) issued by the DGA,
 

district level. In South Sumatra, clan land ownership was not reported
 

among tne fishermen. The only types of owership encountered involve 

use, as evidenced by a tax receipt, sales receipt, and certificates.
 

Sociocultural Feasibility
 

Cultural Appropriateness: Freshwater fish culture has been practiced
 

in Indonesia for generations. In the early 1980s some 360,000 Indonesian
 

families were involved in the activity. These freshwater pond operators
 

are for the most part small-scale, with three-quarters of them working
 

ponds of .1 hectare or less and only about 4 percent with ponds over .5
 

hectare. In South Sumatra freshwater fishermen have been using cages to
 

hold fish for sale during low-catch periods for years. The applied
 

results of the proposed research development activities will thus bt
 

improvements to traditional practices; hence, they will most likely be
 

culturally acceptable, if costs of the proposed changes are kept within
 

the means of the target populations. This conclusion is supported by the
 

fact that USAID-sponsored freshwater aquaculture improvement projects in
 

these two areas have been well received, but limited in impact and spread
 

effect due to unavailability of inputs and inadequate extension support.
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Income Effects: Financial analyses indicate that the fish-cum-rice 

systems are economically attractive because of relatively low initial 

investment costs as well as fish oroduction being an add-on to income 

already generated by the Daddy culture of rice. interviews with 

fishermen practic4 
ng the system indicate additional income, after costs, 

of from 50 to 100 percent for a given area of Daddy production. Some 

renort that -he additional fertilizer used for the fish even increases 

rice yields. As rice prices fall, the system will become even more 

attractive. 

Analyses of the cage culture systems to be improved for Scath Sumatra 

suggest that the system does not yet provide adequate returns (RDA, 

1985). However, interviews ith several fishermen using the system 

indicate that it has been addino anywhere from 10 to 30 percent onto 

their incomes from fish capture and farming activities. They feel it has
 

potential an~d pian to continue to try and improve the system and would be 

very receptive to trying out new technologies to improve the system. 

Nutrition Effects: The fish cultured in both North and South Sumatra 

are luxury items. Producers do not normally consume the cultured fish
 

themselves, but sell them and use the proceeds to purchase other food.
 

For example, a farmer in North Sumatra said thnt if he consumed one of 

the carp (ikan mas) he produced, it would feed his family for one day.
 

If he sells the carp, with the proceeds he can buy two to three kg. of
 

dried small fish and eat them for a week. Hence, the culturing of the 

relatively expensive fish has ar effect on nutrition through increased
 

income.
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This is not to say that the fish are not eaten by the local
 

population--they are. In North Sumatra the ikan mac plays a significant 

part in many Batak ceremonies. At feasts given at the time of the 

ceremony, matrilateral relatives nrovide fish while the patrilateral 

relatives provide red meat. Traditionally the fish used was ikan bazai: 

(lyssochillus sD.) coming from Lake Toba, but the capture of this fish is
 

so small today that the ikan mas is being used as a substitute.
 

Itan mas now plays a role in birth ceremonies (makkaroani), name
 

giving ceremonies (mambaen goar), festivities marking the seventh month
 

of the first pregnancy (mangalean deke ni boru), house warmings (mamasuki
 

ruma), weddings (pangolihon anal:; mangalap ooru), ceremonies surrounding
 

the death of the old (marujung ngolu), and the reburial of bones (pananko
 

simin or mamestahon holi). At these ceremonies ikan mas is a ritual
 

necessity which incidentally provides high quality protein to
 

participants. Tts consumption is also reported to rise in December in
 

conjunction with Christmas and the New Year. Hence, although ikan mas is
 

relatively expensive in North Sumatra, too expensive to be a regular part
 

of the diet of rural people, its role in ceremonies creates a demand
 

which exceeds current supply.
 

In South Sumatra the species targeted for cage culture are also
 

relatively expensive but in demand. There the species (Leptobarbus
 

hovenii and Pangasius pangasius) are reported to give status to the
 

person who serves them.
 

SDread Effects: Access to land suitable for fish production is not
 

overly unequal among paddy rice farmers in North Sumatra. Most could
 

practice some form of fish-cum-rice production in part of their holdings;
 

hence, project impacts could be widespread among all levels of
 

landholders. In a sample village where the earlier USAID-sponsored
 

rice-cum-fish project had successful impacts, some 18 percent of the land
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with potential for this fish culturing activy-v is being used. Grow out 

of ian mas (in rice fields) during fallow periods is pract'ced by all 

farmers with suitable irrigation potential. Seventy-one percent of the 

rice farmers in the village have water suitai't,L for fisn culture. With 

respect to the distribution of paddy, 78 percent nad less than .hectare, 

12 nercent between .5 an- I heta:'e, 6 percent betw, en I and l.5 hectare, 

3 percent L.5 -o 2 hectare, and only 1 pe.rcent i:nI over -' hiectare. 

Dist.ributions differ from vitiage to village, but for Nlorth Sumatra as a 

whole, most of tne lu:rmerF hzV. Les.s tnuarn I hec o,, while oxly a Iew have 

more than 2 ip:cturec of pa J, rice fie lid. 

Access t. water for cage culture among fishe.mnen/fLarmers in South 

Sumatra a sto, be relati v~v u.... in rural areas where households 

are strung out along the river bani~s, in urban areas, such as Palemban,, 

not all fishemlen/farmers dave access to oxbow 1Irces or riverbanks, but 

many ao. if a fisherman/fain r does not have water frontage from his 

residence, access and security for the cagpo would prooent a problem. 

Overall, the opportunity to take advantage of both rice-cue-fish and 

cage culture appears to be relatively high. Investment costs for both are
 

minimal, and although some rice-oum-fish farmers say credit for inputs is 

a problem, the gradual buildirg up of an area devoted to the practice 

through partial roinvestnent of profits could resu't in the desired 

impact. Some problems with credit are attributed to a lack of land 

certificates which can be a problem. The low availability of inputs 

(fingerlings and feeds) also nauners some farmers. The final barrier to 

the spread of both fish culturing techniques is a lack of extension 

agents who are trained and provided with transportation sufficient to 

reach a significant number of key farmers to stimulate the spread of the 

technology. 



Potentially Negative Effects: Potential for increased production is
 

high, and at present, rrices of cultured species are relative!,, high.
 

Unless care is takren to improve the marketiin- and distribution 

infrastructure, oversupply and falliing prices may result. Interviews at 

retail markets in North Sumatra found that givern present marketing 

conditions (e.g., nolding facilities) most fish sellers interviewed 

stated that they can handle only double the present levels of
 

nroduction. If prices plumnet along with increased input costs on the 

part of farmers, the resultant failures could have a negative impact on
 

the future of small-scale fish farming activities in the region for many
 

years.
 

Effects on Women: In North Sumatra effects on women Will probably be
 

proportional to the present level of effort they now provide for paddy
 

rice culture. As noted above, there is a great deal of variation among
 

villages, but in general the Batak women work more in the fields than the
 

Javanese in North Sumatra. In some cases men do the additional fish
 

culture work, and in others, the women. The distribution of fish culture
 

work seems to depend on existing workload rather than a belief that it is
 

either a woman's or a man's work.
 

in South Sumatra both sexes tend the cages. in cases where the man 

spends a great deal of time capture fishing, the women tend the caged 

fish. A woman and several men interviewed felt that cage culture would 

provide women with additional opportunity for productive activity while 

the man was out fishing. In most cases where a family member collects 

plant feed for herbivorous fish culture, it is a woman. 

In North Sumatra women are also involved in fish marketing. In one
 

maitcet visited, 20 pe-cent of the fish sellers are women. The RDA team
 

visited a market where all sellers were women. Increases in production
 

would have positive effects for these women. In South Sumatra no women
 

fish sellers were observed.
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In general, however, the increased income generated by fish culture 

will have a positive impact on the quality of life of women in fish
 

farming families. 

3. Social Soundness of Eastern Indonesian Fisheries Develonment 

Socio-Economic Setting
 

The institution building and resulting research to be developed by
 

this component of the project addresses techniques and facilities needed
 

to decrease th costs of processing and marketing domestically-consumed 

fish uroducts as wea. tr initiate establishment of a data base to 

develop a sustained yield management policy fcr East Indonesia's marine 

fish resources. Producers potentially affected by the research are the 

individuals involved in small-scale fish proceosing and distribution. 

Also affected will be the fishermen served by the processing- and 

marketing sector.
 

Throughout Indonesia there are some 1.17 million people directly
 

employed as marine fishermen, approximately 90 rercent of whom can be 

classified as small-scale. Overall incomes among full-time small-scale
 

fishermen are among the lowest in indonesia. Somewhat over 50 nercent of 

marine small-scale fishermen, however, are only part-time, gaining income
 
from other sources as well. Impacts of research developed by the project
 

will first occur in Maluku where DGF statistics report approximately 70 

thousand fishermen--40 percent full-time, 42 percent part-time with mejor 

emphasis on fishing, and 18 percent with a minor portion of their
 

employment being fishing. No figares are available concerning the most
 

directly affected group--the small-scale processing and marketing 

specialists--but observation and informants indicate that a great deal of
 

the processing and initial distribution and marketing is carried out by
 

fishermen's wives in the rural areas. In more urban areas, much of the
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capture is sold fresh in the market where male sellers predominate.
 

Cottage industries of smoking and drying of fish are operated by women in 

the urban areas. If the ratio of small-scale fishermen to small-scale 

processors, middlemen, and retailers is similar to that in otner sectors,
 

it is estimated that there are some 20,000 indivuiuals involved in
 

small-scale processing and marketing; hence, results of improved
 

oroducers
processing and marketing research could affect some 90,000 


(fishermen, processors, distributors, and fish sellers) and their
 

families in Maluku.
 

Sociocultural Feasibility
 

Cultural Apropriateness: There is a long tradition of fish
 

processing and marketing in Eastern Indonesia. If researchers are
 

careful to build upon traditional knowledge and techniques, the results 

will most likely be culturally anpropriate. With the respect to the
 

development of information for management, fishing communities in Malukcu 

use a traditional system of local law (sasi) to manage their inshore
 

fishery. To be culturally appropriate, development of management schemes
 

in the region must take this traditional system as a starting point for
 

the development of information gathering and management.
 

Income Effects: There is no way to estimate income effects at the
 

present time because specific research directions have not been defined.
 

Nevertheless, decreasing post-harvest losses and increasing markets
 

usually result in better prices to both fishermen and other fishery
 

workers. 

The resulting higher quality fish and potentially
Nutrition Effects: 


increased incomes will enhance nutrition in areas affected by the
 

research. 
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Sread Effects: The small-scale fishermen, fish processors, and fish 

wholesalers and retailers are sprea6-out over some 1000 remote islands in
 

Maluku. Each district within Maluk province has only one fishery 

extension officer who must cover many islands with inadequate 

transportatior and funds as wcll as limited communication with the head 

office. Thus, the spread of new technologies will be severely hampered 

by this inadecuate extension ability. However, by the time new methods 

are developed by improved research capacity, it is anticipated that the 

extension situation will be improved. 

Potential Negative Effeco: Since specifics concerning the 

directions of research are not yet determined, it is difficult to 

identify negative effects. If the research builds on the traditional 

methods of the small-scale fishery, keeping in mind effects on employment 

from the level of the fishe-nen to the retailers, potentially negative 

effects will be least likely to occur. 

Effects on Women: In rural areas and to some extent in urban areas,
 

women are intensively involved in the processing and marketing of fish.
 

Improvements made in this area should improve their well-being as long as
 

labor-saving techniques do not displace workers without consideration of
 

alternative emploment opportunities.
 



ANNEX K. ADIINISTRATIVE ANALYSIS 

1. Implications for Administration
 

be

Tne Ministry of Agriculture (1,OA), as the implementing agent, will 

for Agricultural hesearch and 	 Development
responsible, througl its Agency 

(AARD), for the overall aaministrative and policy direction of tne 

will include close cooridination with the
 
project. This responsibility 


through its irectorate General
 
Ministry of Education and Culture (iOE), 


(DGI{E), for the assignment of 	 personnel, developmentof Higher Education 

strategy, and monitoring und evaluation.
of annual work plans and resear-h 

the MOA and the .4OE will be maintained tnrough aLiaison between 

from both ministriesAARD-DGHE Communication Forum composed of memers 

on a basis planning and monitoring purposes.
that will meet annual for 

All MOE grant and loan inputs will be dispursed through tne MOA's Agency 

for Agricultural and Research 	Development. However, the directors of the 

of project universities may be required to
fisheries faculties the 

project
co-authorize disbursements. - disbursement of GOI support to 

of the existing budgetingoccur expansion
activities will as an 


under each Ministry's DIK/DIP funding procedures. The Loan
 
activities 


which will ensure adequate and timely

Agreement will contain covenants 


budget allocations by eacn Ministry.
 

2. Ministry of Agriculture 

Agency for Agricultural Research and Develooment
 

The Agency for Agricultural 	 Research and Development (AARD) was 

applied activities. These
established in 1974 to carry out research 

to facilitate increases in agriculture production
activities are intended 

and to improve tne 
to offset import requirements for basic human foods 


as a foreign exchange earner.
agriculture sector's role 
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The AARD is dire- ctly responsible for administering the GOI's 

ag.culture research program, which includes research programs in soils, 

agro-economics, food and horticu.tural crop-., inaustrial crops, and 

fisheries and animal husoandr', as well as various major international 

donor programs such as tre iSTIL Applied Agricultire REese-rcn- Project, 

_­the 'vorld 3 ani: hiationai Aricsltur e Ftesear-i. .jec: I, Ii) and the 

Government of Austri Anim! Production Project. Tne AARI is composed 

of a multi-tier nanazsment strcture coosed of' a Secretariat with 

various supo rt... Cen - , a s,,stem of five esearch Coo rdinatin, 

Centers, a ne ff: eseurch institutes (Figurs 1, Section °) By 

the end of this- decde AAT7P wll! comlete the develonment of its onsical 

infrastnricture which wi 2 include 2 research institutes and 

anoro::imatel, 200 stations, sub-stations and exj. rimental1 tef 

througho -t the nation's 27 prov:inces. Over 100 Pl and 500 iSc 

scientists are now in oiace and the Drofessional staff is projected to 

grow to 1100 sost--graduate research scientists by 190. AARD has the 

aiministrati e .. to act promptly, and it has a semi-autonomousflxibility 

administrative status whici. enables it to exe:cute policy defined by the 

Ministry as effectively as Dossible. 

Research Cooriinatings Centcr for Fisheries 

The Research Coordinating Center for Fish- ries (RCCF), in 

collaboration with the three project universities, will manage the 

day-to-day operation of the project from its headquarters in Jakarta. 

The organizational structure of RCC is showni in Figure 2, Section . 

RCCF is composed of a multi-disciplinary team of staff in the 

three fisneries ibsectors, and has the fundamental capacity to carry out 

the project. !-lost of tne facilities currently being usad by the RCCF a 

adequately sited and distributed throughout Indonesia to provide a good 

exposure to the development needs of the fisherics sector. In addition, 

many of the facilities are located nea major universities.
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RCCF facilities consist of laboratory and office space and over
 

institutes - the brac]:ishwater100 ha of research ponds. Two of 	 the 

marine suustatiord in nmbonfisheries institute in Naros and the fisheries 

Word Ban: funding.
- occupy modern facilities recently 	completed unuer 

staff
Most of the research institutes have fro 5 ;o 20 professina 

naveunit, although most of the staff the
assigned to each research 

BSc training.eouivalent of degree 

To further support tne development 	 of the fisheries sector, the 

GOI is currently improving infras-ructure and staffing tnrougn various 

donor artivities. The G20 nas recently transferred 50 ha of land to RCCF 

for the development of a major freshwater fisneries research station in 

budget includes funds for tne developmentSumatra. The proposed project 

and operation of this site. 

will directly control allThe RCCF headquarters center in Jakarta 

in Java, Sumatra,
project activities at the selected institute sites 

Sulawesi and Ambon. The .;_adauarters center has the administr-tive 

and manage the proposed project activities.capability to implement In 

AARDand of
the services support otner

addition, it has access to 


centers, i.e., statistics and data processing and library services.
 

The additional inputs of the 	 proposed p rojec t (tec nical
 

and construction) will allow tne RICCF
assistance, training, commodities 

without diluting the effectivenessto upgrade and expand its activities 


operates.
and efficiency with which the unit now 

Th AARD has recently authorizeJ each of its Research Institutes 

of tne results of
to assume greater responsibility in the dissemination 


pa:-ticipating
its research programs. Twenty AARD staff are now 	 in 

agriculture communication training at 	the institute Pertanian at Bogor. 
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Many of the ECCF research institutes are located in close 

proximity to a major university, and liaison between the tecnnica], and 

administrative staffs of the institutes and uaiverities is excelent. 
The institutes also nave a good liaison with trie provincial fisneries 

serv4ce of the Directorate Geicral of Fisneries. Lased on these linkages 
and the administrativo capasility and infrastructure of RCF, there are 

no problems antici -,ccd which would impede project iaplementation. 

-.Iinistrv of Education 

The university systeu consists of 45 public institutions of which 10 

are devoted primarily to the training of teachers and 4 are specialized 
technical institutes. Nine institutions are authorized to grant master's 

degrees and docoraates: University of Indonesia UI), institute or 
Agriculture at Bogor (IPB), University of Padjadjaran at Bandung (UUIPAD), 

University of Gajan Made at Jogyaiarta (UN), University of Airlangga at 
Surabaya (UNAIR), and the teacher training institutes of ja.kara, Bandung 

and Malang. Those are the most prestigious institutions of' higher 

education in indonesia and each is at least 21 years old. The rest of 

the instizutionr are rated class B or C in regard to their reputation and 

number ,f i'a:ul!,; with adv.nced degrees. 

These public universities are under the Directorate General of 

Higher Educ.tion. The Dire3ctorate General is assisted oy four directors: 

a director o Academic Affairs, Student Affairs, Research and Community 

Affairs, and of Privaie Universities. Within enaTh university, there is a 

rector, or chief executive officer, who is assisted by three 
vice-rector:.arvice-rector for Curriculum, Administration and Finance, 

and Student Affairs. Also reporting to the rector are the deans of each 
of the faculties in the university. Each deni i.s served ny three 

assistant deans. The last level is composid of the departments in the 
faculties. Each department has a department nead, professional staff, a 

secretary, and where appropriate, a laboratory director. 
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The uLiversity system has the administrative capability and
 

flexibility to carry out the training needs of Indonesia extremely well 

at the ESc level, but the lack of a critical mass of post-graduate 

trained staff, research facilities/equipaent and research funding has 

handicapped the development of good post-graduate training and research 

programs.
 

The commitment to improved formal fisheries training programs is 

obvious in the expansion a-id upgrading of programs at many of the 

for theseumiiversities and the active support of regional governments 

activities. Once the infrastructure is in place, the universities will 

need to increase their emphasis on post-graduate training and research. 

However, the inputs of this project will allow the IPB and the
 

one of
Universities of Hasanuddin and Pattimura, each of which represents 


the fisheries subsectors and has a key geographic siting, to bridpe the
 

gap for developing such post-graduate training and research programs.
 

Institute of Pertani' -ogor
 

The Institute of Pertanian (Agriculture) Bogor (I±?B) is located in
 

Bogor, Java near the capital city of Jakarta. It is the premier
 

agriculture university in Indonesia and the principal source of fisheries
 

scientists and managers.
 

At the present, IPB offers fisheries training and MSc and PhD
 

degrees in five basic areas in its Faculty of Fisheries. About 36
 

perceant of its 106 staff members have post-graduate degrees and an
 

additional 4 percent are abroad for post-graduate degrees. However, with 

the exception of the Aquatic Resource Mlanagement Department (12 PhD and 6 

MSc staff), the faculty lacks sufficient post-graduate staff to offer 

sound graduate training programs in the other departments.
 

To support the proposed project, IPB is currently improving its
 

A recent move to
infrastructure and staffing through various activities. 
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a new campus has solved the problem of lecture and laboratory space, but 

the new facility is poorly equipped and some laboratories have no 

equipment. Field stations include the Darmaga Fisheries Station in 

Bogor and a Marine Science enter at Ancol near Jaartr. Pond research 

facilities are limited to a 2 na facility; however, the faculty has the 

university's permission to expand the existing pond facility and/or to 

ievelop a new 4 ha facility at a new site near the campus. The proposed 

project budget includes funds for the development and operations of the 

ne, pond facilitien. 

.n addition to serviag as the principal institution for the 

in-country fisheries training, IPB has a "credit-earning activities" 

agreement with UNHAS that allows UNHAS students to have the opportunity 

to conduct NSc level studies and degree research in brac-ishwater and 

marine fisheries at UNHAS with the degrees actually granted by IPB. It 

is expected that a similar agreement will be established between IPB and
 

UNPATTI.
 

University of Hasanuddin
 

The University of Hasanuddin (UNHAS) is the lead university in the 

Eastern Indonesian University Association. It is located in Ujung 

Pandang, Sulawesi, which is the fifth largest city in Indonesia and 

serves as the hub for East Indonesia.
 

In any overall ranking of universities in Indonesia based on 

status, reputation, and number of faculty with advanced degrees UITHAS 

would be ranked below the major universities in Java but above all the 

other universities in East Indonesia. UNHAS was established in 1948 and 

now is composed of 13 faculties. Although its current fisheries program 

is a department in the Faculty of Animal Husbandry, it is approaching the 

critical mass of post-graduate fisheries staff for a good MSc program in 

fisheries (25% of the fisheries staff have or are obtaining post-graduate 

degrees). As a result, the department may soon be elevated to faculty
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moved to a new campus, however, thestatus. The university aas recently 

and the department
fisheries laboratories are not yet adequately equipped 


does not nave much field equipment or a developed field station. At
 

is limited to a BSc program in fisheries and an
 
present, fisheries study 


MSc program under the "credit-earning activities agreement" wLth IPB.
 

University of Pattimura
 

The University of Pattimura (UiPATTI) is located in Amoon on the 

island of Ambon in far Eastern Indonesia. Ambon - as a result of the ban 

on marine fish trawling in Western Indonesia in 1980 and the subseauent 

-transfer of the marine fisheries capture industry to Eastern Indonesia 

has become the center for an important and expanding marine fisheries 

of the Indonesian trawler fleet is basedindustry. At the present, most 


in Ambon and this has stimulated the development of a significant amount
 
of landing and processing infrastructure in Ambon to support the industry.
 

Established in 1962, UNPATTI is a young university. However, it
 

is already a respected in __ ution with widespread impact in Eastern
 

Its Fisheries
Indonesia. At present, the 	university has 13 faculties. 


having been upgraded from a department in
Faculty is the most recent, 


the needs and
1985. The facilities are modern and adequate for present 

student levels. The Faculty of Fisheries nas reasonably equipped wet and 

biology laboratories and a library which was completed in 1983 as a
 

result of the AID Science and Technology Project. A new fish processing
 

laboratory has just been completed and the faculty has increased its
 

project
staff level to 45 in preparation to support the proposed 

adjacent to the new Researshactivities. The UNPATTI campus is sited 


research institute and
Coordinating Center for Fisheries marine fisheries 


institute of Oceanology
is about 4 kilometers away 	from the National 


(LON) laboratory. 

offers a BSc 	 marine biology and is prepared,
UNPATTI program in 


with the inputs planned under the project, to upgrade the program to
 

offer graduate training and 	research in the specific areas of marine
 

fisheries marketing and processing. It would thus urovide the nucleus
 

for the expansion of the program into other areas.
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In summary, the three universities have the infrastructure and 

administrative capability to carry out the activities planned under this 

project. Tne technical assistance inputs will serve to jcin the 

scattered resources of--4oth-ministries for the development of sound 

research and training programs. The close ron:imi zy and ex:isting 

link-zages of the universities with the research institutes at each 

geographic size will facilitate meeting the objectives of the project. 

The geographic sites represent opportunities to address "on-site" 

fisheries development constraints. The proposed inputs of eauipment and 

commodities and facility development will ensure tnat training 

participants received "hands on" training. And finally, the emphasis on 

training will significantly contribute to the development of a sufficient 

number of fisneries scientists and scholars to meet Indonesia's needs for 

the wise development and management of its living aquatic resources. 



ANNEX L. ECONDMIC AND FINANCIAL ANALYSIS
 

1. Introduction 

The Fisheries Research and Development Project is proposing the 

technical assistance,investment of $8.6 million in support of training, 

research, policy analysis and limited commodity procauement to improve 

research and training capability in the freshwater,domestic 

bracIdshwater and marine fisheries subsectors. Project funding will 

focus on improving domestic capacity to de velop technologies and 

management systems that are financially viable, technically sound and 

ecologically sustainable. 

The selection of specific project activities is premised on four 

basic assumptions : 1) a strong university system is an essential 

prerequisite to preparing the number of young professionals needed to 

define and implement sustainable fishery development programs in the 

future; 2) a dynamic research capacity in both the university and the 

national agricultural research systems is needed to provide a continuous 

stream of new technologies for dissemination by the extension service to 

farmers; 3) a consistent and well-articulated set of government plans and 

policies and information about them and other basic sector-wide 

performance variables are necessary if private sector investment is to be 

encouraged and increased; and 4) building upon past relationships and 

programs, AID's comparative advantage lies in the support of longer-term 

The application ofinstitutional and human capital resource activities. 

these basic assumptions to improving research capabilities--especially in 

fish nutrition and breeding, technology development and testing, and 

research management and coordination--within the Agency of Agricultural 

Research and Development; and the strengthening of staff, research and 

curricula at selected universities will be the main focus of the project. 



2. Analyrtical Approach 

Emphasis on support of capacity building efforts within the 

university and agricultural research systems poses problems for an 

economic analysis. Post-project analyses of investments to strenghten 

agriralsiral research systems have demonstrated substantial returns ­

usually in the neighborhood of 25 to 300 percent. However, due to the 

length of time reoui red to gen-rate returns and the complex -Irray of 

variables that affect returns, pr?-iruject economic estimates of economic 

benefits are often misleading. in the case of investments for improving 

analytical capacity or infonnation systems, similar problems exist. 

While historical evidence suggests that such investments are pn-ductive, 

the absence of basic information about system oerformance hinders the 

detailed definition of system constraints and the economic returns likely 

to be generated by improvdag information and analysis. 

TV- following analysis attempts to address these problems by adopting 

a thr e-step approach. First, wheie the input/output structure of a 

production enterprise is kmown, such as for rice-cur-fish and tambak 

production systems, estimates of annual financial rates of return are 

presented. These estimates use data compiled from production sites in 

Indonesia which a r currentiy using selected advanced managemc nt 

techniques and field data from other Southeast Asian countries where 

complete improved management and technological packages have been 

introduced. This step in the analysis provides rough estimates of the 

financial viability of semi-intensive systems that are likely to emerge 

with the adoption and spread of new production techniques. Second, 

financial rates of return are- converted into economic rates of return 



L-3
 

using a series of standard assumptions about boner prices and marginal 

value of labor and the value of foreign exchange. Finally, wiere the 

potential impacts of inveszments are diff-icult to quentify, is theas 

case with improved procesSinr, techniques and fish mariceting systems, the 

direction of changes in major perfona.ice variables such as fishermen's 

income, commodity prices, and demand is calculated. 

Data used in the analysis are from feasibility studies commissioned 

by USAID/Indonesia and conducted by Resources Development Associates in 

January and October 1985, and from secondary sources (World bank, Asian 

Development Bank and FAO). 

Given the complex nature of the production relationships under 

analysis, this report begins with a description of known technologies and 

management systems used in rice-cum-fish and brackishwater systems, and 

changes which would occur with semi-intensification. This is followed by 

a discussion of assumptions used in the analysis and a summary of 

analytical results. A separate section at the close of the analysis 

explores the potential impact of investment in fish processing and 

marketing in Eastern Indonesia.
 

3. Rice-cum-Fish and Tambak Production Systems 

Current Production Practices 

Unlike agricultural field crops, aquaculture production systems use 

multiple facilities for the rearing of fish species. For example, 

rice-cum-fish production employs hatchery ponds, rice paddies and ponds 

in the production of carp. Tambak systems rely on hatchbry production 

and wild capture of shrimp and milkfish fry, nursery and brackishwater 

pond production. The production techniques carrently used in each of 

these systems are described below. 
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P.ice-cum-Fish Production System: !. typical carp hatchery uses a 

hectare of land div-ided into brood -zook, spawnin, and nurs"ry ponds. The 

far:er usual, maintains brodstoch popuaition of approrimatety 60 

emales of 2 kg. each and as equal number of smaller mles. Each female 

is soawned thr:ee or four times er year and produc.Js 70,000 to 80,000 

T I- weir et l. are producede ,s r . of b ov i e r s:in Egs in a 

s5)awnin- pond aol :intril ,n1 °.'-d nurser, Ionds ofin p" for L 'eriod 15 

to 15 da'.S. .rory ponds ai fe-:ilizcd with u and 205 ry 
-- I n~or ce 2050 fr0nd 

are fed on a diet of JC). o:f sn feed, and/or "ice oran per 50,000 
fry. 3urviv! r te te:-d to below, averogiri; 12 rrent, Production is 

auroazimately 1,500, u;:o -entimeaer fry er kilogram of brood stock or 

6.6 million fry per var. 

Follow:ing iaturiy, fry are sold and stocked into a specia.ly 

prepared rice paddy. Fanmars prepare the paddy by digging a ditch 'around 

the erimeter, then flood the field, plant rice, and apply 22 to 24 kg. 

of fertilizer (urea, P205 and amia sulfate). S t " ,205an- sufat). ag rates areamoni toni, 

low, av=-ra-ing 15 fry p-!r squsro met-er of' paddy and two harvests are 

common during a griwin- season. Fry remain in the oaddy from 40 to 45 

days. Survival tes are typ'ically low, ova ragin- 50 p-rcent during the 

first harvest and 40 percent during the second due to limited food supply 

and a shert-r s-cond grOing season. Tyicaliy, one hectare of paddy 

produces from 14 to _F thousand in.rerlings per year of approximately 4 

centimenters in length. 

In fl'rt, r Sumatra, f*ingerligss are typically transferead from 

paddies to shallow ponds 4 0 cm deep for grow out to food fish size. 

Stocking rates average 1500 fingerlings per hectare. Fish remain in 

these ponds aprroximately three months and ave rage 300 grams at harvest. 

The majority of farmers provide supplemental feeding, usually after the 

first one and a half months, but feed quality tends to be poor. Yields 

vary widely from 200 to 60J ag. of' carp per he:.tur depending on soil 

fertility and food availability. Due to tre age of the crp during this 

Phase in production, mortality i. low. 

http:specia.ly
http:produc.Js


L-5
 

Tambak Systems: in South Sulawesi brackishwater ponds are used in
 

the production of both shrimp and milkfish. The majority of farmers 

of tambak culture which rely on the capture ofemploy traditional methods 


fry from natural waters, as well as the purchase of hatchery seed stock.
 

Food fish production is based on the enhancement of the natural pond
 

productivity through water management, fertilization and pest co..trol.
 

This system is composed of a number of separate accivities. Two to four
 

weeks before shrimp and milkfish fry are introduced, pond soil is dried
 

and fertilized. Tambaks are usually divided into at least two sections,
 

a nursery and a groi-out area. Prior to stocking, generally in October
 

and March, ponds are flooded with sea water, and banana and metapenaeus
 

shrimp are introduced. Giant tiger shrimp milkfish fry are purchased
 

commercially and added to the tambak. Stocking rates for giant tiger
 

shrimp are low, averaging 10,000 fry per hectare. Typically, fry
 

percent of demand currently supplied by
supplies are limited with only 30 


also
hatcheries and the remainder from the wild. Milkfish fry, which are 


areas stocked a rate fingerlings
captured from coastal, are at of 1500 


per hectare.
 

Both shrimp and milkfish remain in thL tambak for approximately
 

100 to 140 days. Some farmers use chicken manure, peletized fish feed
 

and pesticides, but yields from this intensively managed system tend to
 

be low. Tiger prawn production averages 160 kilograms per hectare per
 

year while miildish production averages 308 kilograms.
 

Assumed Changes in Production Patterns and Yields
 

Applied research and field experience in Indonesia and other
 

Southeast Asian countries suggests that significant increases in the
 

efficiency of existing rice-cum-fish and tambak production systems can be
 

and management
achieved through the introduction of improved technologies 
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systems. For example, bette r management, improved genetic material and 

better feeds and feeding regimes could make a significant differe-nce in 

mortality r:utes and rutes of growth of carp. The analysis assumes that 

imnrov'd orood szock and the, usE of more appropriate feeds would decrIase 

current Ievels of 80 to 90
mortality in cnrr hat _lz.-'es from the 

Dercent. Better design and mor- intensive management would result in a 

(. 4 ha),significantly smalir a iM.a requiuld for hatche rv constriction 

smaller brood stock roquir ments (30 brooders) and mror3 rapid turnover 

,37 days p %o..niLcycle). 

In the paddy c:roduction stage, an imprjved p acka&ge of management 

techniques, incu ding be te r field constriction, control of aquatic 

weeds, suppeentl feedi.n., fertilizr-ation, anvd better harve s is 

techniqiues, c-,u!l 	 reiucen the gro-irg n-riod fron 45 to 30 days and would 

rates 5 for first al percentincrease survival by percent the harvest 10 

the second 1!avest. Finally, improved feed quality in the grou.-olLfor 


oeriod would inbyase yield by appro :dmae-y 20 percent per fish.
 

A number of imurovements are also oossible in t-ambak production. 

Currently, tiger snrimp mortality rates tend to vary between 15 to 25 

percent during nursery op rration and could be reduced to 10 percent with 

improved diet and nutrition, With improved tambak management, it is 

that yields comparable to other semi-intensivereasonable to assume 

systems in Southeast Asia could be approached. In the Philippines, tiger 

prawn yields are averaginz, 300 to 400 kg. per hectare per crop with 

stocdng rates of 20,000 fry per hectarn. Milkfish yields are 500 kg per 

hectare more per crop using the same stocking levels carrently used in 

Indonesia. 

Cost and Return Estimates 

Cost and return estimates used in the analysis are those experienced 

by aquaculture producers in North Sumatra (rce-cure-fish), South Sulawesi 
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of Soutneast Asia. Individual(brackishwater) and other similar areas 

annual constructedas amortized costs,estimates of capital costs appear 

using straight line depreciatiou. All costs and re1trns are exoressed in 

1985 prices. Cost and return estimates are taken from field data 

prepared by Resource Development Associates on contract to k:D and field 

staff working in North Sumatra under USAID's Small Scale YisnerLes 

Development Project. 

Farmer Adontion 

A basic ass.umption of this analysis is that as technologies and
 

systems a re developed by a st renghtened research andmanagement 

faners.university program, they will be extended and adopted by 

However, as the Project Paper suggests, current fisheries extension 

capacity is weak. In the future, extension capabilities are. likely to 

improve with the implementation of the World Bank's $65 million extension 

Howeve r, the analysis,development project. for purposes of this 

farmer are constraintsconservative estimates of adoption used to reflect 

currently faced by the development and/or adoption of appropriate 

technology and limited capability of the extension service. In North 

that only theSumatra and South Sulawesi it is assumed 10 percent of area 

potentially available for carp and shrimp expansion is converted and 

adopts improved technologies and management systems. 

Financial and Economic Prices 

Economic and financial prices for major aquacultume inputs and 

outputs used in the analysis are presented in Appendix 1. Economic 

prices for fertilizer and pesticides are based on 1990 market prices 

Division, and adjusted forprojected by the World Bank's Commodity 

transportation, processing and handling costs. Shrimp prices are those 

the Bank their joint 1982 fisheries sectorestimated by World and FAO in 
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inomuts and outputs that 
analysis and pTrjected to 1990. The remaininr 

am not traded in th: international market have been expressed in tenfis 

fa,. gate prices. Tne level of sunsid, or imnc.t taxationof actual 

r. frners is indica ,ed ny the ... tial financialdiff uezween 

ant economic orces. For exampili, the economic priCE for sIrimp is aaout 

7 percent hicher t--an ti-L financial ri ce and tne subsidized price for 

fe rziliz r is al hal of the economic farm gate pri ce. Tne 

cosz of cona.. tcion and far. labor nave been converted to 

x e en e 

financial 

cos.s usir47 a conv rs Ion factor of .75- In the economiceconomic 

analvsia;, innuc such as 'zor a, costed at O, incone toy would produce 

in their me::t-ocst use. Be cause anuacultire ore m ions generally use 

unsi:illed labor for which alte rnt- ' epo.,1nt omportunities ar­

limited, a cricultiral labor has been oriceI at 75 p r cent of its actual 

ri ce. 

For-ign Exchan!e 

In M1arch 1983 the GOI dewalued the rupiah by 28 percent, from RD 703 

to Rp 970 Cer US $l.00. Since thataeriod, the government has followed a 

floatinE rate exchanse policy which has resulted in a further 34 percent 

erosion in the value of the Rupoiah vis-a-vis the dollar by early 1986. A 

stanIard conversion factor of i.125 has been used to convert rupiahs to 

dollars. This assumes tne present exchange rate reflects the value to 

the economy of the for-ign excoange earned via exports or saved through 

increased aouacl tire produc tion. 

4. Financial Analysis
 

On farm adoption of improved technologies and management systems 

could generate substantial returns to adopters. Each serate enterprise 

- carp hatchery production, paddy carp production, carp pond production 

and tambak production--show favorable retarns on investments. Results of 
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annual net x-venue, rates of return,

the financial analysis including 


orov"ided in Table 1.
capital requinments and payback periods are 

TABLE 1. KEY I[NICATORS OF FIUAiNCIAL VIABILITY a/ 

NET FINANCIAL CAPTI, PAY BACK 

REVENUE RATE OF REQUIREKEN1TS PERIODENTERPRISE 

(hp IGOO) ) (hp 100 ) (Year) 

Carp Hatchery Production Systems 
922.2 75 2369.8 2.6


without family labor 

622.6 44 2962.6 4.8
with family labor 


Paddy Carr) Production Systems
 
859.6 78 2571.0 3.0


without family labor 

786.1 67 2638.5 3.4
with family labor 


Carp Pond Production Systems 
38 987.1 2.8D/
358.1
without family labor 


225.1 21 1117.1 5.C /
 
with family labor 

Tambak Production Systems
 
labor 1576.9 59 5209.1 3.5
without family 

with family labor 1366.9 47 5389.! 3.9
 

NOTES:
 
Based ox. financial analysis in Appendices 2 to 5.
a/ 


already owned by farmer and formally used in rice
-/ Assumes land is 

period would be 11.1 yearscultivation. If purchased, the payback 

without fmnily labor and 18.3 years with family labor.
 

before and after proridin- for
All estimotes have been calculated 

rates of return
family labor. A- the data indicate, annual financial 


befon providimg
range from a low of 38 percent to a high of 76 percent 


67 percent when provision is

for wage payments to family labor and 21 to 


return, 78 and 67 percent

made for family labor. The highest rates of 


production systems.
respectively, are associated with paddy carp 

also reflected in estimates of
Favorable financial rates of return are 

of enterorise investment. These rangethe payback period for each type 


from 2.6 to 3.3 years before providing for wage payments for family labor 

to 5.0 years with family wage payments.
and to 3.4 
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There is one exception. The analysis assumes that farmers who enter 

) ond production tai:e land out of 

four years for use as, crow-out ponds. 

occurs to the naddv is the heighteniriv 

use 4s incorxcrated into the finazicial 

net incom e ratn C orou c.;o 0, aU 

oerazion. If fa rners we re to nurchase 

woulI i, cr~ase ri. ca2L'as reoui rments 
2 

A'ssumifl~j 1'zl Costs Rp -0,OO),- rer m 

rice produition for a period of 

The only stnictural c.anme which 

of dikes. This transfer in land 

analysis by treatir- the annual 

L cos of pradu otion inr -Dond 

new land for their pond, this 

and 02:tend ,rv piayvi:: :eriod. 

eapital investnent costs would 

incrxace to Lc 4,11,71,0,- ita he 3se wi 

Tnis ould extend thi na.u,-ucl: period from 5 to 

family wa 

1U years. 

or is -id. 

These favorable nites of 

output prices and quantities. 

return are maintained over a wide range of 

ENTERPRISES 

Carp H.stci ry Production 
Systems
 

without family zabor 
with family labor 

Paddy Carp Production 
Systems
 

without family labor 
with family labor 

Carp Pond Production 
Systems 

without family labor 
with family labor 


Tambak Production 
Systems R 

without family labor 
witsn family labor 

NOTES : 
a! Calculated from 
b/ Assumes rilkfish 

TABLE 2. BREAKEVEtN PRFICES N,1DYIELDS a/ 
ALLOWABLE 

OUTPJT U"ED IN ANViYSIS 2RElEVEN PSRCENTAGE DECLINE 
UNITS YIELD PIHCE YiEWiD P]iCE 7IELD PILCE 

(Per Ha) Dkp) (Per Ha)(Rp) IPer Fa) (Rp) 

1000 fry 1080.0 2.0 
1000 fry 1080.0 2.0 

l000fingerlings 115.0 17 
1000fingerlings 115.0 17 

kg 864 1500 
kg 964 1500 

kg 536 6440 
k% 536 6440 

data appearin, in Appendices 2 to 
yields and trices constant. 

618.9 1.2 43 40 
748.9 1.4 31 3G 

6Ir.4 9.5 44 44 
68.4 10.1 31 31 

625.3 1086.0 28 28 
712.0 1236.0 18 18 

291.1 3498.0 46 46 
319.1 3833.8 40 40 

4. 
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in Table 2 indicate, the financial viability of carp pond

As the &ta 


to changes in yicld and prices. In 
production i. relatively sensitive 

per year would oe zero if yield declined ' 28 
this case, net returlos 

some concern, these reductions 
percent or prices by 18 percent. While of 

carp in North Sumatra, estjmated
are unlikely given the strong demand for 

the low morztality rates 
to be growing at 9 percent oer year, and 

acceptablewith pond production. All othEr declines are in

associated 


ranges from approximatelY 30 to 40 percent. 

would be affected by the expansion of
Employment and underemployment 


of individual enterprise

aqua cultu l- activities. While estimates 

on field data, estimates of the over-all
employment genertion am base 

impact on provincial employment must rely on estimates of new area 

brought under aquaculture production. Illustrative estimates are 

3 below. Because of limited data on area available for
provided in Table 


North Sumatra and South Sulawesi, the results

further expansion in 


be viewed as indicative an .--y contain significant error margins.

should 


TO EXANDED AQUACULTUR, OPERATI0S
TABLE 3 EMPLOYMENT GENERATION DUE 

AREA 

LABOR INPUTS PER UNIT AVAILABLE EMPLOYMENT 

TOTAL FOR EXPAiSION a/ GENERATIOFAMILY HIREDETEILR.SE 
(md) (md) knd)' (i000 md) 

51.5

Carp Hatchery Production System 170 150 330 156 b/ 


71 120 687 D/
Paddy Carp Production System 49 82.4
 

68 150 8772 b/ 1315.8
 
Carp Pond Production System 82 


140 132 272 1980 b/ 538.6
 
Tambak Production System 

1988.3
 
Total man days 


7.4

Total man ears c/ 

NOTES:
 
a/ The GOI estimates that thee are an additional 87,700 ha
 

carp ponds in N. Sumatra and 9,336 ha
arailable for expansion of 


of mangrove suitable for the expansion of tambak in South 

Sulawesi. The analysis assumes 10 o-ercent of this area is 
improved technologiesconverted to aquaculture production using 

and management systems.
 
-n


b/ Paddy carlp production and carp pond production estimates are 


and hatchery production in number of hatcheries.
hectares, 
Estimates are calculated using fry and fingerling input 

some of which appear in Appendices 2 to 4, and mortalityrequirements, 

rates of 24 percent between hatchery and rice paddies and 20 percent
 

between paddies and ponds.
 
c/ Assumes 270 work days per year.
 

http:ETEILR.SE
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Estimates of worldays generated are based on employment generation due 

to expansion of currect he ctarage not intensification on existing 

hectarage. Tne analysis assumes a conservative estimate of expanded 

hectarage equal to 10 percent of available hectarage. 

The analysis indicates that approximately 2 million additional days or 

7400 man years of employment would be generated by expansion of current 

neczarage using improved technologies and management systems. Assuming a. 

wage rate of Ro 1.509 Der day (US 1.33) this would generate Rp 2,982 million 

(US 4;2.65 million) per year in additional wages. 

5. Economic Analysis 

Available infoiation regarding current production systems and the focus 

of project investments limit the scope of the economic analysis. Annual 

rates of economic return for the four production systems, assuming the 

adoption of improved technologies and management, are calculated in 

Appendices 2 to 5 and summarized in Table 4. 

TABLE 4. ANNUAL ECONOMIC RATES OF RETURN 

ANNUAL ECONOMIC RATES 
ENTERFP ISE COST RETURi'S OF RETURN 

(RplO00) (RplO00) 

Carp Hatchery Production System 1364.7 2760.0 58
 
Paddy Carp Production System 1523.3 1955.0 28
 
Carp Pond Production System 897.8 1296.0 44
 
Tambak Production System 1917.3 4381.3 229
 

All systems exibit favorable rates of return, ranging from 28 percent per 

year for paddy carp production to 229 percent per year for tambak 
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depend heavily on theproduction. Returns associated with the latter 

supply of hatchery shrimp fry and the availability of credit both for 

tambaks. An Asian Development Bank loan isconstruction and operation of 


currently being negotiated to improve credit for both hatchery and vambal:
 

ope ra ti on.
 

Employing assumptions adopted in the financial analysis (Table 3) 

significant returns could be generated if new technologies andsuggests 

management systems were adopted on expanded nectarage. Assuming the 

adoption of new technologies on 10 percent of potentially available 

hectarage, annual economic returns of Rp 87.9 billion (US 678.1 million) 

per year, or approximately 5 times the total project investment budget, 

would result.
 

6. Potential Impacts of Investments in Eastern Indonesia 

A variety of marine processing systems are current in use in 

on species, types facilities
Indonesia depending location, and of 


available. They range from the more traditional drying to modern freeze 

drying systems. In part, project investments will focus on improving 

processing techniques currently used by small-scale processors in the 

production of salted/dried fish and decreasing collection and transport 

dry fish to major Javanese markets.costs associated with the transport of 

Very little infomation is available about the structure and 

financial viability of small-scale processors in the Malukus. Thus 

standard financial and economics analysis was not attempted. Instead, 

assumptions regarding increased demand for fish to meet the needs of 

and the impact this could have on Easterngrowing Javanese demand 

Indonesia are explcred. Analysis of specific firm-related costs and 
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returns and the economic implications to processors, transporte,rs and 

middlemen in the Maluu, Java, and South Sulawesi-a transshipment point, 

of thewhich will be unde rtalken as Dart project.reaui re further field work 

The Eastern Islands have the nLghest Der capita consumption of fresh 

of fish, low prices and limited suppliesf .sh in indonesia. The abundance 

of other animal pro-tein have result in fish consumption levels of 48 kr' 

p r pe.rson per year. Wide price fluctuations caused by the seascnal 

natadi of the fisheries resource are common and it is not unusual for 

slkijac.k: tuna prices to vary from 1p 600 to Rp 200 per kg within a year. 

Although fresh fish is the preferred protein source in Eastern 

Indonesia, excess supplies and low prices have encoaraged the growth of a 

the majority of fish istraditional fish processing sector. Currently, 


smoked; however, a limited amount (approximately 17,000 tons) is dried and
 

salted. Dried fish which has a shelf life of approximately 30 to 45 days,
 

depending on salt and water content, are collected and shipped to Ambon
 

for sale or transshipment to South Sulawesi or Java. The principal
 

supplier for the Javanese market is Banda Island.
 

Dried fish from Ambon enter the Javanese market via Surabaya, 

Semarang and Cirebon. Typically, fish are transported by Bugies sailing 

shipped invessels which take 12 to 15 days to reach Java. Fish are 

burlap bags in mixed lots, containing upwards of ten different species. 

Upon arrival they are separated by species, graded and transshipped to 

retailers in coastal and interior cities. 
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Given carrent limited availabilities of salt in the Malukus, 

primitative handling technioues, and tne need to resort and paclage upon 

arrival, processing and handling costs are high and losses in the ys-em 

are thought to range from 20 to 25 percent. Howewr, marketing margins 

ranging from Rp 131 kg for Sead to Rp 334 kg for dried Eastern Little Tuna 

landed in Eastern Java remain attractive and encourage imports. 

Technical assessments of this marketing chain suggest that simple 

improvements in processing and transportation techniques would lead to 

quality and lower consumer prices.increased market volumes, improved 

Improved information systems which link processors with transporters would 

encourage increased market volumes by decreasing sailing time in search of 

dried fish supplies and assuring full loads on raturn trips to Java. The 

introduction of grading and sorting systems would improve the value of 

cargoes, increase transport margins and decreased handling costs. 

Finally, improved processing techniques such as vacuum packing would 

increase tin shelf life of dried fish, decrease losses, and improve 

transport and wholesale margins. 

Technological innovations in fish processing, combined with Eastern 

Indonesia's comparative advantage due to abundant marine resources and 

relatively cheap labor, could result in increased market volumes and a 

reduction in the recent real price increase of 1.3 percent per year for 

fish on Java. 

In 1984, demand for fish on Java was estimated at 627,000 metric tons 

or 6.3 kg per capita per year. Government investment programs are 

attempting to increase per capita supplies nationally to 15.2 k, per 
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person per year. If achieved, this would require an additional 840 

tons of fish par year on Java. With the coastal areathousand metric 

close to Java already over fished, the majority of new supplies will have 

to come from Eastern Indonesia. 

Javanese demand for fish will also support increased market volumes. 

for fish on Java is currently estimated at 1.11.E-penditare elasticity 

Assuminig population and incomes rise at trends consistent with the past 

decade, 1.7 and 2.0 Dercent respectively, this will result in per capita 

increases in demand of 19.4 oercent or 1.22 kg per person by 1990. To 

meet this demand, an additional 126 thousand tons, equal to a 3.7 percent 

annual increase, will be recuired to supply the Javanese market by 1990. 

the urbanA significant portion of this demand will be generated by 

noor. Currently, poor urban household members consume 9.4 kg of fish per 

year. However, they exhibit a significant expenditure elasticity of 

demand for fish of 1.80. Assuming a per capita income rise of 17 percent 

per year for this groun, this would result in increased consumption of 1.8 

kg by 1990. 

increased demand for fish on Java will have a significant impact oii 

Eastern Indonesia. Traditional areas of fish supplies for the Javanese 

market, the Malacca Straits, the North and South coasts of Java, and the 

South coasts of Sulawesi and Kalimantan, are currently over exploite; 

thus, new supplies of fish will not be available from these an-as on a 

sustained yield basis. Eastern Indonesia, with exploitation rate of 4.1 

percent of potential landings, offers a long-tens source of supply. 

N 
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fish from this area would nave a significantIncreased demand for 

impact on *.loluccan fishermen and processors. With limited land for 

17 percent of the Moluccan male population between the ages
cultivation, 

part-time fishing-. On a full-time
of 15 and 50 are employed in full- or 

Only a smallbasis, this equals a pr: ximately 45,000 fishe nen. 

proportion of these fisirnnen, approximately 5 percent, are employed in 

fish sector. On the averge, fishermen employed in thethe modern 
200 kg

traditional sector make 150 days fishing trips per year and ave rage 

of fresh fish pe r t rip. Approximately 21 percent of the 

is dried and salted and sold at a weighted
traditionally-harvested fish 

of Rp 167 per kg. Accounting for weight losses during processing,average 

catch from each small scale fisherman
this suggests that the annual 

gross income per year, shared by fishenmen and
generates Rp 1.5 million in 

pro cessors. 

Estimates of per capita consumption of dried fish on Java are not 

is assumed that 23 percent of all fish sold on
available. However, if it 

Java is dried and salted (the national average), annual demand for dired 

fish would rise by 48,000 metric tons by 1990. If only 20 percent of this 

demand were met by Malukuan fishermen and processors, this would result in 

an increase in annual gross revenues of Rp. 21.8 billion or US 19.5 

million per year. Finally, an additional 73,000 man days of labor per 

year would be required to provide the volume of fresh fish to meet this 

demand.
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Apendix 1. Financial and Economic Prices 

1990 PRICES 

FIHA CIAL ECONO-ioa/COMMODITY 

UREA
 

Export price, FOb Europe, US /tonb/ 	 270 
2&5

Ex-factory price, Jakarta 
+ 16Transport nandlirg to r Lail level 
+ 4

Srage and transfer to farm level 
= 305Farm gate price, US S/ton 
= 343Fanm gate nrilce, isp/J.c/ 


150
Financial famn-[ate p'rice, Tp/kL_/ 

TSP 
E,:port, FOB US Gulf post, US s;/ton 188 

+ 34
Freight and insurance to Jakarta 

222EZ-factox7 privce Jakarta 
Transport/handling to retail level + 16 

Storage and transfer to fanm level + 4 

Farm gate pricc, US $/ton 242 

Farm gate price, Fp/kg./ 272 

150Financial faim gate price, Rp/kgf/ 

Pesticides
 
10

Farm gate price, US /liter 
11250Fa r gate price, Rp/literc/ 


Financial farm gate price, Rp/liter_/ 4140
 

Maize
 
Export price, FOB Gulf port, US /ton 113
 

Adjusted export price, FOB outer islandsd/ + 15
 
- 1O


Port handling 
- 22Transfer, farmi to porte/ 

96Farm gate price, US $/ton 
108Farm gate price, R/kpc/ 


Financial farm gate price, Rp/kg. 95
 

Soybean meal
 
Export price, FOB Gulf port, US b/ton 208
 

+ 38Freight and insurance to Jakarta 
246CIF. Jakarta 

+ 15Port handling and sta rage 
+ 10

Bagging 
- 4Transfer, port to wholesaler 
- 27Transfer, wholesaler to farmer 

Farm gate price, US $/ton 	 240 
270Far gate pri ce, Rp/kpC/ 
307Financial fare-gate price, Rp/kg 
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ShrimD 
FOB price, Tokyo, US i/kg 
Freight and insurance to Ujung Pandangh /  - 283 

CIF price, Ujung Pandang 1605 

Port handling and transortation - .20 
/
Processing costs - 3.58 

Processing lossesI / - 4.82 

Transport/handling, farm to processork/ - 1.51 
Farm gate price, US /ki 5.94 
Farm gate price, Rp/kg 7 6683 
Financial farm gate price, Rp/kg 6440 

Notes:
 

a/ Based on World Bank projections, January 1986.
 
E/ Urea valued ex-factory, Jakarta. Price projections for bagged urea,
 

FOB Europe, are adjusted to the Indonesian market by adding a
 

transport.
 
premium of US $15/ton.
 

c/ 	 Conversion rate Rp.l125 = US $1.00.
 
ci! 	 Assumes Indonesia net exports of maize, the export price (FOB Ujung
 

Pandang) is estimated using the 1990 world market price plus a US 15
 
transport premium.
 

e/ Includes physical losses, storage and packaging
 
VI Assumes a 36 percent increase in GOI controlled market prices by 1990.
 

F,/ Assumes a 50 percent increase in GOI controlled market prices by 1990.
 

h/ Assumes 15 percent of CIF price, Tokyo.
 

i/ Includes factory rental ($0.01), cold storage costs ($0.16),
 

processing labor ($0.12), water ($0.01), packing materials ($0.10).
 

J/ Assumes 30 percent loss in volume during processing.
 

k/ Includes transport costs, losses and ret-rn to collectors.
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INFLOWP 

Fry pr:,'uition I,0_!,00O160'Ow 22 

etL_et.wrn9 - without family labor '2199 7 . 

with family labor 6-'.-

Notes:
 

life -f 10 scarr.
storehouse has n 

at 75 percent of d~ily wege rate and pondea' Au 10 rercent of construction materiala are imported end 


Ausas 60 percent of construction coat is unsailled labor valued 

hnve a life of 10 years. 
mortality and genetic Improvement.
C:' Aassun 25 percent per year replacement rate due to 

7! Ae:umee 70 percent of carital investment coats are borrowed at 19 percent per year over a 10 year loan period. 

e! Asqumna 50 percent of operating capital borrowed at 13 percent for one year. 
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Appendix 3. Annuql Finan-inl n Fccn.-i:'c etui:nr: 

' IT ­

Cc'n t-r- ti .n a 

I, le t ''.:t let 

liarve.t container 
Stockin 

Feed : 
Chicken feed 

rice tr' 

Feed preparation 
Feeticides 


Labo r 

Tren-h ccn.trurtion hired 

St in,-

Field sup~rviqion 
fee rL 

Spraying 

ar-vest ruI 

Debt v6crvicirr C/ 
orlcutf lnw?_l 

-
Fr i-ry dJ ti n / 

F! :-St .h r'- t 
.... _eet.

Teis in!1r w_ 

t t!l 

h i red 
tntal 
hir-3 
tCtl 
hir-d 
totql 

hir-d 
total 

,Z-. tur - ~wit!,ut family 

Paddy Carp Frod:u-ti.cn.Yys,., hn 

UNIT Q'UANT.T: '"'. F'.-''' , . 

2 1090 759 4C0 3?0 

. 2259 225' 225' 2250 
1 T50 750 155 159 

fry 200009 2.5.. 509,, 5999 

kf 
ke 

6.90. 
699 

4? 
16 

49 
-4: 

249 249901) 

kT 1299 10 5" 12? 120-? 
liter 72 4140 1?50 2910"0 8l095J 

rii n days 20 
r. n dn.1 s 20 240? 0540K9) 701 
mnn d-3y 
=n 
me.n 

day' 
d-' 

4 
15 

1500 1125 - 4599 

rn vde, _ 69 15910 1125 22529 675.2?Q 
r-n d-S 20 
r'n days 20 2000 1500 49000 39093 
rnn deV 16 
man days 16 2900 U500 32099 2409. 

9?448 -I. 

finrerl ng 65000 17 17 110 921? 159l59. _ 

finf.e rl i.s 50.0 00 17 17 -5000
1599?'-' 05299

1?550".C 
---

labor P5.0572 42270 
- with famill labcr 7972
 

a/ Aer-.ee dik.-9, bundv end inlet;/outl-t structures have a life of five vpqre. The e--n-ric 
ccst Cf c'ns--r Jtionis cor.,eed of the cost of hired labor and valued a 75 Ierzent 

fii!Cnt estimate. 

.crr .v=. nov aeu-ued to hgve a one year life, harvest container- a five 'ear life. 
- . r'd'ac-ern r-brw 5,? p.rc-nt of the 

5ix m-nth .crtek rr, feeds, pesticides
d! A:, v fcur c--cps p-r year with aurvival 

and 5(. yr nt for th4ue-rnd and fourth 
eight certimnt.r fini,-rlins. 

variable -o-:t of rrciuctien at 19 percent fcr 
and hired lvbcr). 

rates of 65 9-ercaent fcr the first and third crcr 
crcp and yields of 65,090 and 50,00? of five to 
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Constru-tlr'n a 
PI,- .an' bund 
I nlet/Outlet 

E;'i ,nnt b,' 

Screens/nets 
Harvest container 


Stockin, 
Feed
 

Chicken manure 
Chickon feed 

Corn 

Feed preparation

Lasbor 

Land preparation 

F IOcki 'WT 

Fond suporvision 
feeding 


}{arvestinr 

L.nn- taex- C97*' 
bt sevi d,/ 

A_ re dix 4. Anmutl Financisl and rccn.'_-c Fstur-r. 
r- kbelond Cerr lroa'otirnT- tIre) 

U!;:T QUAT! TY F! NAN- iI. L F C!!: 

m 3000 80 60 


gate 6 1000 750 


1500 1500 

2 1500 1500 


finrerlinga 3000 50 5a 


k 4000 50 50 

kg 320 150 150 

kI 320 95 105 

kg 640 15 15 


hir-d nen dais 20
 
t1 nr. dnv- 28 2C D0 1500 


hied mnn day 
total can deys 2 1500 1125 

hi red man days 36
 
tetal man days 96 1500 1125 

hired ren de's 12
 
total man days 24 2000 1500 


Opportunity copt of leade 

Total outflows 

! !FLOW,: 

CVr00 production _f/ kg 864 1500 1500 


Total lnv
l.-a 

Pet returns - withouf fnoil labor 
- with fanmil labor 

N~ote. : 

!L E':!'N 

4 6 ,
 
0' 90
 

7500 7590
 
3"C2 390:
 

1500119 15OOOO 

'20D"M9 2002"3
 
49'9 480.0­
3)0 34560
 

" 96 I' 9600
 

4',0 20 0
 

- 2250
 

54000 108e000
 

24000 36000
 

200000 220000
 

1296000 129600-2
 

..-4.' 3?8190
 
:

2 5-"3 

S/ Aou'n P.A n ,i,,ul, siruictures have a life of fiv- yenr_. The e-nrrI7 ccst 
of c'nr!ruction Is T-r.e'-d of hired labor costs valud at 75 percent cf financ~nl costs. 

b/ Scrrns end netv- n-u--d to have a one year life, harvest ccnteiner. a five year life.
 
P/ A_'-od to I-e 7.5 r'-rcent of groes receipts.
 
"d Av-u-'S 5' rrent r varJx!tle costq (stockinr, feed and hired labor) are tcrr.wed at
 

1F, rcnt !rr S.! nrnthe. 
e/ .e- p-n'1 arp tt:n cut of 1ocal rice prducti.n end thnt fields re-rqt'.A 

P1, 2'10,'00 and P0 21",DC'0 per hectare in 'in,nc:l nn! economic returns rr-pectively. 
f! ,saas two crops r,.r year of 1200 fish, each weighing 36 gracs. 
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171 

Construction 
111 

Ga t-

119rve3t containers 

Shri m. 

Wh te i h 


Ferl zer
 
Ore 


C1r-""e mure: 
307' rr-t-n pellets 

Fr'eatnr. ~".8 

S t c-c in fe 9din 

Water ccn'tro1. 

Zii1krish hrrveet 

Shrimp harvest 


Sl.1as tnm'. 

Pet- el~~
 

"S~alerts 

Total o)Utfl1-W9 

INFLOWS


Appealix_5. Per Hectare Anun F,-n:i-nl eni Fcc-n'rc ctuz-nc: 

LINI T !A:1 

ha I. 

gate 3 

1 

fry 
finre rlings 

2DO!fl 
2960 

kg 
kg 
)-r 
ko 

150 
72 

1.4B0 
180 

kgeba .6 

hired 
to ta1I 
)Ared 

total 
hired 
total 

hirei 

total 

r. an days 
an days 
nn'nde-s 

r-nn days 
man days 
ran days 

roan days 

man dave 

40-
ISO 
so 

80 
-6 
6 

6 

6 

15000 

~h-irp rroimmctlon Ik53 

'h-kis -44 


Tikihprodur-tion Lco kg9Y 
Tctal irirlows 
PU t rev'.enue - wv-tho-ut fe-nily labor 

- with fa!nily lebor 

a/ rurvhno9- E"4 e7!:avcticn co!ets of r'".-n! at 
nn! a r-ind life 

b/ Ars-p'-s 7-t- n~ 

C, A-ia's a lard tnr 
d/ 5ol-s tax: Py, 2.25 
e/ Ar-='jres -I-, T"rcrnt 

r.*d 59) or .Of 

f/ Areu-r>s re-rt1liv 
~/ Assazne iinrtslitv 

of 10 enmr-. Pitw.-? pro rrT-9ir-
a life c! cn? rear Pnd hnrv-qt 
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~ F LE 1t 7 'I' E'"! r~i 

3MXOD30 22rnVQ:0 3CDYY' 

10000 IO00 15000 

1500 1500) '1O0 

35 35 7CYC 
50 50 14RC09J 

150 343 225019 
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ANNEX M. INITIAL ENVIRONMENTAL EXAMINATION 

Project No. 497-0352 
Project Title Aquaculture Research and Development
 

I. Examination of Eature, Scope and Magnitude of Project 

A. Project Descriution
 

The goal of the project is to develop a viable fisheries research 

program in the Minist7,, of Agriculture. To achieve this 

interventions are planned in the three major fisheries subsectors: 

freshwater aquaculture, brackiuh water research and Eastern 

Indonesian pelaric fisheries. The interventions encompass
 

training for research, in several universities; research, in 

universities and in the Agency for Agricultural Research and 

Developmenw (AARD) and extension in AARD and DGF (the Direc.torate 

General 9f Fisheries). 

Because of the acute sho.. :e of hu-man resources with sufficient
 

training and experience, tne project concentrates almost totally
 

on technical assistance, training, extension support and support
 

for research and special studies. Of the total funds $5O0,O0O is
 

allocated to construction and $1,O50,O00 to equipment. The
 

equipment allocation is primarily to raise the standards of
 

university and regional laboratories to a level which will support
 

substantive research. Construction funding will be used to
 

improve existing hatcheries and ponds especially the raceways, 

water sources and ponds at the Kerasaan Hatchery in North Sumatra. 

B. Identification and Evaluation of Environmental Impacts 

The project concentrates un technical assistance training and 

extension which have no physical impact on the environment. 

Construction activities are limited to small areas in scattered 

locations. The primar, purpose of the construction is to improve 

the water quality in the Kerasaan fish hatchery by designing race 

ways, a deep well and improving overall system opernation to offset 

heavy silting and potential disease from irrigation water. Fish 

ponds will also be constructed to offset suspended silt and 

provide an envircrnnent supportive of the development of healthy 

fish stock for breeding and marketing. 

All construction will be designed with environmental concern as a 

major factor.
 

II. Recommendation for Environmental Action
 

A decision for a negative determination is recommended.
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IN7TILL ENVIRONYI,,AL hIAKHINJ ON 

Project Location : indonesia
 

,r. ject Title : Aouaculture Research and Development
 

Funding L $3,975,000 (G $8,775,000 + L $5,200,000) 

Life of Project 9S7 - 1994 

HE Prepared by /esmond 0'P_ n Environmental Officer USAID/I 

Environmental Action
 

Recommended Iegative Determination
 

Fission Director's 

Concurrence Date: .'
 

William P. Fuller 

Delegated to Mission Director
 
Assistant Administrator's per 85 State 137444
 

Dec=i ao Approved : 

Disapproved : 

05/06/85
DATE : 




ANNEX V 

Waiver Conrol No. ID/86/53
 
ACTION MEMORPNDUM FOR THE DIRECTOR 


DATE :August 28, 1986
 

FROM : 	Ron Redman, PRO --

Ken Randolph, ARD . 

SUABJECT: 	 AID Project 497-0352, Fisheries Research and Development Project;
 

International Iravel Costs for Long-Term Participants
 

Issue: A 	waiver is required to authorize AID funding of approrimately 90,000
 

in international travel costs for long-term participants under the subject
 

project.
 

Pertinent 	Data:
 

a. Cooperating Country: Indonesia 
b. Project: Fisheries Research and Development Project No. 497-0352
 

c. Funding Source: Loan
 
d. 	Description of Services: International Travel Costs to U.S. and possibly
 

ot1'pr Code 941 countries
 

e. Approximate Cost: $90,000 (for life of project)
 

Justification:
 

AID Hiandbook 10, Chapter 15 requires that the host country pay the cost of 
The Mission
international travel associated with participant training. 


Director has the authority to 	waive this requirement under Handbook 10, Part
 

15B, with 	notificatior to DS/IT in AID/W.
 

Background: During the recent negotiations with the GOI on the project
 

bucget, tne GOI requested that AID loan-fund the international travel costs of
 

the long-term participants under the project. Their request was based on the
 

G0I budget constraints at the 	present time and for the foreseeable future.
 

G0I officials explained that funds for travel are extremely tight and that
 

allocation priority for travel funds is low and is expected to remain low for
 

USAID personnel explained that AID's agreement to fund
some time. 

international travel costs in 	this project does not mean a change in AID's
 

overall policy on international travel and that if the GOI budgetary situation
 

improves during the life of the project the GOI would be expected to pick up
 

these costs, through a revision to the Project's Financial Plan in the
 

Amplified 	Project Description of the Project Agreements.
 

It is anticipated that the project will finance long-term training for 20
 

participants. Of the 20 long-term participants, 5 will be PhD candidates. It
 

is planned that the 5 PhD candidates will have a total of two-round trips.
 

One would 	be to return to Indonesia to attend the national fisheries research
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planning meeting in year four of the project. Therefore, the total planned
 
round trips is 25, including 10 for the PhD candidates, and 15 for the MSc
 
candidates. Based on an average estimated international travel cost per
 
participant of t3,600, the total estimated cost would be 90,000. Training of
 
these participants is critical to the success of the project since these
 
trainees will contribute greatly to the important research in their respective
 
areas of e):pertise. USAID believes that approving AID's financing of these
 
costs is in the best interest of the project.
 

Recommendation: That you waive the requirement that the host country bear the
 
costs of international travel for long-term participants and authorize the use
 
of approximately 90,000 of loan funds under the project for this travel.
 

Approved: '- jU 
William P. Fuller 
Director 

Disapproved:
 
William P. Fuller
 
Director
 

Date: 

cc: 	 DS/IT
 
p
 

Drafted:PRO:R1e'dman:pl A 

Clearances: 	 A.D:JHale 
LO: GBisson(ind a . 
EHR/T:DFoster-Gross
 
DD:JAnderson
 



TABLE 1. 

kiD ... jtr.bUtio 

Gre-n t: 

Teonnical Assistance 
Lons-Term (6 py) 
Short-Term ( 68 pm) 

Vehicles/Farm Equipment 

SDecial Studies 

SUB-TOTAL 

Contingency and inflation 


(lO) * 
TOTAL 

Loan 

Constru ction 

Training
 
Long-Te rm 


Equi pment
 
Fish Equipment 


-Shipping-Insurance 

SUB-TOTAL 


Contingency and Inflation
 

(1o0) 


TOTAL 


* 	This figure is not exactly 

budget change after receipt 

ANNEX 0. COST ESTLMATE TABLES 

AID/G0J PROJECT COSTS7 BY U.S. FISCAL YEkR
 

$ 030)
 

Y!97 FY!986 Y19-990 y2:91 T'V1 Qc TOTAL 

4.05 224 224 224 170 1,437
190 

167 167 242 167 242 1,130
145 


240
128 	 2 


50 220
 

22 	 70 


5_0 5C) 50 20 


441 461 ,2 ,02,7
357 692 644 


43 293
44 	 64
28 	 68 


- _ ­
385 	 7o0 485 705 507 475
 

500
200 300 


482 	 102 1,671
213 482 392 


54 54 47 1,064
76 833 

12 	 206
14 162 12 6 


3,441
213 772 1,777 458 168 53 


5 344

21 77 17R 46 17 


504 1e5 58 3,785
234 	 -849 1,975 


10% due to the requirnerent to make a last minute 

of budget allocation from Washington. 
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Table 1 Cont. 

GO Contribution Y!9S7 FY1955 FY1939 YI990 FY991 FY992 TOTAL 

Equipment 

Feed, Fertilizer & Broodstock 7 163 156 156 482 

Tra ini g 

Short-Term in-Country (100 pM) 35 35 35 35 140 

Special Studies 20 20 20 20 20 100 

Administration 22 22 22 194 194 194 648 

SUB-TOTAL 22 42 84 412 405 405 1,370 

Contingency and inflation (10%) 2 4 8 41 41 41 137 

TOTAL 24 46 92 453 446 446 1,507 
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COSTS BY MINISTRYTABLE 2. ESTIMATED BREAKDOWN OF 
($ 000) 

cOI
AID 
MOE TOTALMOA MOE MOA 

Technical Assistance 1,437
 
-	 py) 1,437
Long-Term 
 1,30
633 497
Short-Term-2/ 1(68 pm) 


500
200 300

Construction 


202 1,992
927 583 280 

EauiDment 3/ 


Iraining
 

1,671

Long-term Abroad (55 py) 4/ 765 906 


70 140
 
Short-term In-Country (100 pm) 	

70 


50 320
 
Special Studies 	 140 80 50 


432 216 648
 
Project Administration 5/ 

7,838
832 538
4,102 2,366
SUB-TOTA 


Contingency and Inflation 6/	 774
83 54 

(10% Sub Total) 	 405 232 


2,700
1,300 1,400

In-YKnd Contribution 


1,992 11,312

T 0 	T A L 4,507 2,598 2,215 


W100,000 in miscellaneous and
 Includes t288,000 for in-country support and
l/ 

equipment items.
 

Includes t110,000 for additional round trip fares/annum 
for 7 ST Specialists.


2/ 	
A specific equipment list will be developed for 

each component unit in
 
5/ 


the 	second year of the project.
 

5 PhD and 15 MSc Degrees.
4/ 

3 years of expanded research program


5/ 	Project administration costs based on 

for 	16 departments in the 7 project
operation and maintenance (O&M) costs 


units at a monthly cost of tl00/month; 20 project vehicles (17 vehicles
 

an average annual unit cost of $4,410; and
 
and 	3 pumps) for an average of 4 years at 
 $i00 (feed, fertilizer,
a monthly hectare cost of

76 hectares of research ponds at 


As this project

etc. inputs a-e included in equipment/commodities funding). 


programs, etc. to the project components,
does not add additional staff or 

the 	expanded operation and maintenance of
 are 	limited to
administrative costs 


research facilities.
 
the 	AID funds are assigned to MOA and MOE based
 6/ 	Contingency and inflation figures on 


on 
the respective percentages of Grant and Loan funds assigned to each Ministry.
 

exactly 10% due to the requirement to make a
 However, the AID figures are not 


last minute budget change after receipt of budget 
allocation from AID/Washington.
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TABLE 3. EQUIPMENT AND COMMODITY 
(T 000) 

COST ESTIMATES 1/ 

Item AID 
MOA 

GOI 
MOE 

TOTAL 

LOAN FINANCED 

Fish Farming-Research 
Tools and Supplies 

Equipment 
630 630 

Feed Mill Equipment and Suppliers/ 
i sellane ous-Keplacement 

Equipment 230 230 

Office Equipment and 5upplies 
(Computers, Photocopiers) 128 128 

Reference Materials 56 56 

SSB Radio @ t5,000 20 20 

Fish Feed, Fertilizers, Broodstock 280 202 482 

Venicles, Boats and Pumps 
SUBTOTAL 

240 
1,304 280 202 

240 
1,786 

Freight and Insurance 2/ 
TOTAL 

206 

1,510 482 
206 

1,992 

l/ 	Costs reflect equipment and commodities for 7 project components, plus
 

RCCF headquarters. Fish production input costs are based on 76
 

hectares of research ponds (10 - Palembang, 40 - Maros, 6 - IFB and
 

20 - U IiAS) at a production rate of 5,500 kg/ha/annum using a
 

combination of feed and fertilizer. Cost for some line items have 

been averaged on a per-unit basis for the purpose of general budgeting. 

Short-term TA will be used to develop specific equipment lists for each 
component. 

2/ 	Estimate based on 30 percent of 686,000 worth of commodities to be procured
 
offshore.
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TABLE 4. TRAINING COST ESTIMATES 
($ 000) 

GOI 

1. Lonp - Term Training 	 AID Loan M0A MOE TOTAL 

US Institution
 
a. 	 5 PhD Participants, 42 Month
 

3 Aquoacu.ltu'e
 
1 Fisheries Economics
 
1 Post - Hawrves': Technulogy 

Tuition. Livix Lx--penses @ t87.5 438 438 
50English Languat- 7ra.ining @ $i0.0 1/ 50 

Travel - Per Diem C 17.0 2/ 35 35 

a. 15 MSc Participants, 30 Months 
7 Aquaculture
 
4 Fisheries
 
3 Fisheries Economics
 

1 Post - Harvest Technology
 
938 	 938Tuition - Laving Expenses @ 62.5 

English Language Training @ $!0.0 150 150
 
60 60
Travel - Fer Diem @ t4.0 


QIBTOTAL 1,671 0 0 1,671
 

2. Short - Term Training and Seminars
 

a. In - Country 

1.0 2-week Technical Course 
20 Participants/Course
 

80 	 80Travel @ $0.4 
60 	 60
Per Diem 0.3 


T 0 T A L 1,671 -14*0 1,811
 

1/ t6.8 tuition, $3.25 travel and per diem.
 

trip 	air fares for PhD participants to return to
2/ Includes two round 

under national
Indonesia to attend fisheries research planning the 


research planning meeting in year 4 of the project.
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TABLE 5. TECHNICAL ASSISTANCE COSTS
 
($ 000) 

Total Cost (AID Grant)Technical Assistance Man Montls 
MOA MOE MOA MOE 

72 	 1,050Long-Term Specialists 


Long-Term In-Country Costs
 

225
Housing 

30
Vehicles (2) 


Equipment Purchases 100
 

Travel
 
26
in-Country 

6
international 


SUBTOTAL 	 72 1,437
 

38 30 570 450
Short-Term Specialists 1/ 


(e.g., Fish Nutritionist/
 
Geneticist, Aquaculture
 
Development, Mlarine Fisheries,
 
Research Management, Fish
 
Economics, Post Harvest,
 
Water Quality, Mrketing,
 
and Processing)
 

63 47
Additionnl Air Fare 2/ 

PERSON MONTHS-COSTS, SUBTOTAL 110 30 2,070 474 

PERSON MONTHS-COSTS, TOTAL 140 	 2,567
 

Cost Factors: 	LT: t175,000/Year, ST: t15,000/Month
 

l/ Disbursement of funds for short-term consultancies will be contingent on
 

submission by the contractor, for USAID approval, short-term annual technical
 

assistance work plans and associated financial plans, to include terms of
 

reference dates, identification of counterparts, and contact institutes
 

involved.
 

2/ Includes 	t110,000 for additional round trip fares/annum for 7 ST Specialists. 
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TABLE 6. SPECIAL STUDIES AND RESEARCH COST ESTIMATES 
(S 000) 

STUDY ACrIVTY / 

ESTIMATED COST 

AID Grant AID Loan GOI 

A. Policy and !Maagement 

- Assessme2nt nf Fisheries Policy and 

Planning 
- Assessment of ,oc.inanci Domestic 

Fisheries !rk. t ing Oportunities 
- Strategies for Na.ional Fisheries 

Research Pc.icy 
- Strategies for Establishing Pilot 

Market Price and Reporting System 
- Establishment of National Fisheries 

Research Group 
TOTAL 

30,000 

30,000 

30,000 

30,000 

100.000 
220,000 

100.000 
100,000 

l/ Inputs for Monitoring and Evaluation studies/activities will be provided
 

under the project component for short-term technical assistance.
 



0-8 

TABLE 7. METHODS OF IMPLEMENTATION W0ID DISBUP.SEMENT
 

U1000)
 

AmountMethod ofMethod of 
Implementation 	 Financing Grant Loan
 

1. Technical Assistance 	 Direct payment 
to TA Contractor 2,567
 

2. Construction Direct payment
 

to TA Contractor 500
 

3. Equipment and Commodities Direct payment 240 1,270
 

to suppliers
 

4. Training
 

Long-Term Abroad Direct payment
 

(and in-country ELT) to suppliers 1,671
 

5. 	Special Studies Direct payment to
 

suppliers 220
 

-T7TSub-Total 


6. 	Contingency and Inflation 
(10%) 293 1/ 344 

3,320 3,785
TOTAL 


l/ Due to the requirement to make 	 a last minute budget change after receipt 

of budget allocation from Washington this figure is not exactly 10/.
 



44.MONITORINGANNEX P I, ANDi EVALU ATION SYS ,-E c 

ofcom~ on i.h naharacte i the Kn ....tos~tu: ts 

,
inomtion to the miso P...:,roject omte t"ocern....... sttu of..,. 


.. L 
of:' t: project 'tand i"s to be. 'institut-onali"'zed. .....The institutionalization of,:'. 
.... 

tool for the involved institutions ':r
thB monitoring: system as a management 

b e € o n t i l!u e d of the project. ".-,:-.' :will ' after 'the life5:.:i:, :.w ill :ensuare that its se 

the long-term 
..As . f t in monitoring project implementation,.step 

rdination, with:-i/r"will i.prepare, in : coowil inov th i.Team Leader monitoring system: .! "technical assistanceof deepn theCharcteristesA 
is" e.... t. to.... ap......rpit an, c tiely :.yste or logs> The a set monitoring, fors andof linkages,":--::.-:.counterparts:andinsti tutionalinvolved institutions,development, i nter-institutional

S.4k/. : . .concerning 

logs will outline key indicato'rS to 
44d/orresearch capacitya.The for. 

at each :levlofr"ofaiitt .... consolidation of informtion tn 

a manner which: will. ~provide summaries for deiinmakers:ire'sponsibiity in 

fo reporting on various activitiesmntification of staff responsible 
iaiormetionmonitorings witfor summarizing and in coordinationdefining m eresponsibilities 1:: ill prepare

. . -:ii.Team'"' " eaer".{"'' ?itechn•,ical_ assistance?.., ' 
' , - . , :, -: 2 ,5 -* ' . " : "¢/4 

"' .J, ",::' t :" : . . ,' • " ' =:. :•' . ':' :" , . , . / :- . .. " . te 'sus ofto the project implementors.nand providing feedback 
information and 

othe will facilita toe tin y dist ribution of relevant 

4andafor two interim evaluationssources ofdata and informaion 
444.4provide 

Anal rsct evaluation. 
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Project monitoring systems will focus only on key indicators relevant 

to project objectives. The key indicators for defined information needs 

concerning institutional development, inter-institutional linkages, and 

research capacity are listed in the three following subsections. 

Key Indicators for ronitorin, the Fornulation and Coordination of a 

National Fisheries Research Agenda 

The focus of this aspect of monitoring is an examination of fisheries 

research in involved research institutes and universities in the context 

of research bein.g conducted by othe r institutions, the needs of 

Indonesia, the dissemination and application of research results, and 

budget allocations. 

The questions to be addressed include: 

o 	 Are current fishery research programs addressing the needs of 

Indonesia? 

o 	 Are research findings being disseminated to all potential users? 

o 	 Are results of research being applied to national needs? 

o 	 nat is the relationship between private sector and government 

soonso red research'i? 

Indicators that will fon part of the data and information used to 

respond to these questions include the following:
 

o 	 Indicators of involved institutions' research capacity, listed 

below under the monitoring of institutional development. 

o 	 Abstracts of ongoing and proposed fisheries research at other 

institutions, both GOI and private secbor. 

o 	 Descriptions of procedures used to disseminate research findings 

(e.g., mailing lists, seminars). 

o 	 Descriptions of users responses to research findings. 



aitional DevelopmentKey Indicators for Monit rinzg Inst 

are involved, them is a greatAlthough two tyros of i~ti hltions 

i:-'tion to be monitored; hence,
deal of overlap between the type of 

they will be considered togetle' ,i cTes when key indicators apply to 

one tc- of insJt I ti ofl, t indi ca to r will be anno ta ted.
only 

of input- fisiees staff develolhment, andIndicators fo; the mnaneient 

are detai ed in the foilowing subsections.facility de velolvnent 

of
te
Indicators fort-1onI-:eroent of ineuts: Basic to the area 

develoment is the establishment of systems to manage
institutional 

inputs. In part tlis involves establininj monitolin6g systems to answer 

questions such as the follo.ix: 

o 	 Have ajequate mechanisms been established to select staff for 

advanoe'd tr ining? 

o 	 Have adequate rechanis been established to identify areas of 

training-and ;sinin2 ceoters? 

salary to staff undergoing trainingo 	 Are the logistics for patfing 


and paying training ,,stsedequately developed?
 

o 	 Is then- an adeoqte :-iystea for monitoring the progress of staff 

training? 
facility developmentIs 	 th an adeounte mecnanism for relatimgo 

to trainingirecearch needs? 

ecnnionmj for accountin. for project expenditures edequate?o 	 Ar-, 

on 	 monitoringo 	 Have mechanisms been established to provide feedback 

a of adjusting project implementationinfornation as means 


strategies and tactics?
 

http:follo.ix
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Indicators of Fishery Staff DevelopEent: A major project objective 

here are defined as research and teachingis staff development. Staff 


staff. Key indicators of staff development include:
 

o 	 Numbers of staff, their degrees, rank, and duties. 

o 	 Numbers of staff currently nominated for training and the type of 

training. 
and the type ofo 	 Numbers of staff currently involved in training 

training (e.g. subject area, beginning date, expected duration, 

degree level, source of support). 

o 	 Numbers of staff completing training during the reporting period 

and type of training (defined above). 

Data inputs for indicators of staff development will be a form 

listing all staff with the above required infozmation. These forms will 

abovebe summarized into a report answering the first four questions 

under "Indicators for Management of Inputs." 

Development: ProgramIndicators of Fishery Program Structure 

stracture refers to the intra-institutional division of labor in the 

involved institutions. The key indicators concerning program structure 

are the following:
 

o Baseline and amended organizational charts of each institution. 

For 	the RCCF this will involve complete organizational charts. 

the location of fisheries faculties/departmentsFor universities, 


within the university structure should be identified, and complete
 

organizational charts should be developed for the fishery 

faculty. Charts should be amended as changes in structure occur. 

o 	 Duties of each structural position in the organizational chart 

(e.g., dean of fisheries, director, coordinator of research) 

inc luding info rma tion concerning pe rcent of time spent on 

research, teaching, and administration. 
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o n 	 infoimationData for the preparati of organizational structure 

to structutual position and
staff annotated accordiginclude 	 lists of 

These data can oe collected and urd-ted in conjunction with data 
duties. 

staff development.concerning 

Trainin ._Oaaity Develooment (Universities): Anotherindicators of 

of the project is to improive the uniVrsity trainingmajor objective 

for tnining programs include the folloling:
program. Key indicat1ors 

within which degrees or short-term trainingo 	 Fishery subject areaS 

are 	 offered. 

for each subjecto 	 Degrees and certif.cates offered in fisheries 

area.
 

each subject area (e.g., requiredo 	 Staffing and program outline for 


courses, credits, time).
 

o 	 Frequency of course offe,-ngs for each course. 

short course,o 	 Number of studern-s in ecih trainirng level (e.g., 

Bsc, 	 Msc, PhD) in each su0ject are a. 

in each subject area. o 	 Numbar of gmaduates of each training level 

of 	 allThe above infoxmation will be kept up to date, 	 and the dates 

changes will be noted. 

are an
Indicators of Institutional Facility Devlooment: Facilities 

important aspect of institutional development. Although this project is 

- the viability of scientific research
providing minimal nardwanr input, 

is hearily dependent on facilities. indicators
and teaching institations 

concerning facilities are the following: 

o Labo rato ries (spa ce, equipment, capacity 	 for opera tion and 

maintenance).
 

for operationo Field 	 research facilities (size, equipment, capacity 

and maintenance).
 

staffing, and noldiugs).o 	 Library (space, 

o 	 Offices (,-ace). 
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Logs will be kept concerning changes in any of the above categories. 

The logs will begin with a baseline and contain proposals for changes, 

and sources for funding where apDlicable. 

Monitoring Institutional Linka.-es 

The focus of this area of monitoring involves the degree to which the 

two types of involved institutions share facilities, information, and 

coonerate in other ways with one another. This type of interaction 

provides not only a cost-effective way to spread research funds but also 

pools :nowledge, resultig in a greater probability of significant 

advances without duolication of effort. The primary method for 

monitoring the evolution of linkages between the two types of 

institutions involved in the project as well as linkages with other GOI 

fisheries-related institutions is to set up a logging system. In this 

system, selected types of inter-institutional interactions will be 

recorded. The types of information to be logged are the following: 

o 	 Requests to use facilities to/from other institutions (description 

and follow-up).
 

o 	 Requests for information (phone, letter, visit) to/from other 

institutions (descriotion and follow-up). 

o 	 Talks, lectures, or seminars provided by speakers from/for other 

institutions (description). 

o 	 Training sessions or workshops provided by/for other institutions 

(description). 

o 	 Cooperative research Derformed with other institutions 

(description). 

The key indicators listed above will be recorded on logs which will 

provide data to be summarized at regular intervals, providing information 

for those monitoring inter-institutional linkages. The logs themselves 

will proide back-up data. 
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ionitori.n ' the Develonment of hesearcn Qamoity 

I wil l involve several 

of research ca7aciy llnIMonitoring the development 

type will bt- related to the management of 
types of info mation. One 

thL otrr will .uantify and evaluate research
research activities and 

activities. 

of Research: Mechanisms must beIndicators for Management 

the invnlved Inst1ituticfZ. Vithout
established to manage research in 

in partundirzcted and redundant.such mechanismz, researh could become 

rinG system which will respond
this involves the establishment of' a monit' 

to 	 the following questions: 

o 	 Have adequate mechainisms been established to stimulate the 

preparation and submission of research proposals? 

research o 	 Have adquate mechanisms been developed to evaluate 


proposals?
 

o 	 Has management established adequate prcedures to manage research 

projects in terms of keeping financial records, formal reporting, 

etc.? 

will info= 
o 	 Has management established an infornation system which 

of funding of research as well as
researchers of otential areas 


of ongoing and proposed research'
anas 

of 	 Researoh aoacity: The majo r objective of the project
Indicators 

institations. Logs will
is incrasing the research capacity of involved 

be used to measire both the
be kept concerning key indicators which ca. 

the followinrg
quantity and quality of research. They will include 

indi ca to rs : 

prepar-.d (topics, funds requested,o 	 Numbers of research proposals 

la ration). 
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o 	 Numbers of research proposals submitted for erternal funding (to 

where, topics, funds requeszed, duration). 

o 	 Numb, rs of research proposals funded and souirces of funds. 

o 	 Numbers of research projects initiated, oncoin , and completed 

(sou rce of fundinc, amounts, topics, and ctra tion). 

o 	 Ot i r research- r-lated rants or conticts purpose, source 0-f 
m run-* ount 

amount. d,ration). 

Logs cD t. 4.i n- he a-ove infornation will ce sur.narized into 

info' =a "-i*On f" r rt a nnul rt to Teamof z reo submitted the Leader 

along with coFi es of pro cosal- and project roports. The loss will 

provide data back-ur for the rcs:,ro. 

Research proos ls and oroject reports will be evaluated by the 

mission project comnittee and selected uniersity and MOA personnel. 

Each rieviewer ;--ill receive a .ack e'z of material apprpriate to Iiis/ner 

a-ea of soecialization. At this me reports, proposais, andrting project 

reDorts will be evaluated in teras of overall rorrens, scientific 

adequacy, and appropriatenesc to the nee ds of indonesia. 

2. 	 Chamcte.xistics of the Evaluation System 

In 	 contrast to the mor.it rir4 system which is continuous, the 

evaluation system -. ill be periodic. Two evaluations are scheduled: One 

at the end of year four of the project and a final evaluation. Both 

evaluations will rely heavlv on datti and information accumulated through 

the moni t) rin system described above; hence, evaluation of the 

monitoring system will be an imnortant aspect of interim evaluations. 

The monitoring system will provide m-ch of the impact data needed for the 

final evaluation. 
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will examine the efficacy of 	 the monitoringThe interim evaluations 

use of its outputs 	 in project mariu,,ement, and progress toward 
systems, 

it will respond to the following questions:
project object - ves. 	 In sum, 

o 	 To what extent has the Dropoosed monitoring system been 

its reouts timely and accarate?implemented? Are 

of' the monitorlg
o 	 How is project management using the outputs 

from factor3 that are impeding project
system? Are they learning 


pro gre ss?
 

o 	 Does management appear "to be abreast of issues that an cized in 

the 	monito ring reports? 

effectively implemented, as 
o 	 Has the training program been 

evidencd by attention to specific project training needz, numbers 

involved in training, and student prugress reports? 

o 	Has the quantity and quality of interactions between institutions 

beinC developed to enhance this
increased? AP mechanisms 

completion?ensare , itinuation after projectinte--.%iction and its 


