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PREFACE

Inresponsctoa reQuest fromthe Government ofthe Republic of Indonesia, the Government of
Japan decided to conduct the Study on Coastal Resources Inventory Management and Enbancement
inthe Republic of Indonesia and entrusted the Study to the Japan International Cooperation Agency
(JICA).

JICA sent to the Republic of Indonesia a study team headed by Mr. Tamostu Tomiyama, System

Science Consultants Inc. four times between October 1992 and February 1994.

The team held discussions with the officials concerned of the Government of the Republic of
Indonesia, and conducted field surveys in the study area. After the team returned to Japan, further

studies were madeand the present report has been prepared.

I hope that this report will contribute to the promotion of the Project and to the enhancement of

friendly relations between our two countries.
I wish to express my sincere appreciation to the officials concerned of the Government of the

Republic of Indonesia for their close cooperation extended to the team.

March 1994

Kensuke Yanagiya
President

Japan International Cooperation Agency






March 1994
Mr. Kensuke Yanagiya
President
Japan International Cooperation Agency
Tokyo, Japan

Letter of Transmittal

We are pleased to submit to you the report on the Study on Coastal Resources Inventory
Management and Enhancement in the Republic of Indonesia. The report contains the advice and
suggestions of the relevant authorities of the Government of Japan and Government of Indonesia as
well as the fomulation of projects. Also included are the comments made by the National and
Regional Steering Committees of the Government of Indonesia during technical discussions on the

draft report which were held inIndonesia.

This Study has been conducted by System Science Consultants Inc., based on a contract with
JICA, from September 7, 1992 to March 25, 1994. 1In tius Study, we fomulated a regional
development plan for each of four model fishing village development areas selected inthe Study Area,
on the basis of sustainable and rational use of resources, conservation of ecosystems, and promotion

of social participation.

In view of the urgency of developing the coastal resources inventory management and
enhancement and of need for socio-economic development of coastal fishing villages, we recommend

that the Government of Indonesia will implement this Plan as a top priority.

We wish to take this opportunity to express our sincere gratitude to the relevant officials of
JICA, the Ministry of Foreign Affairs and the Ministry of Agriculture, Forestry and Fisheries in Japan.
We also wish to express our deep gratitude to the concerned officials of BAPPENAS, DGF and
DEPHUT in Indonesia and Embassy of Japan in Indonesia for their close cooperation and assistance
extended to the team during the Study.

Very truly yours,

= —
///,2 —g T T
Tamostu Tomiyama, Team Leader,
The Study on Coastal Resources Inventory Management

and Enhancement in the Republic of Indonesia

System Science Consultants Inc.
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1. Objective of the Study
The objectives of the study are to formulate coastal community development programes
in coastal area of Riau Province based on sustainable and rational resources utilization of
ecosystems, and proniotion of social participation expecting their contribution to the rural

development in Indonesia.

2. Study Area
Eastern coastal areas eastward from the Rupat Island of Kab. Bengkalis in the Riau
Province, as shown inattached location map of the Study Area.

3. Current Conditions of the Study Area
3.1 Current Condition of the Fishery Sector
(1) Fishery
' The main fishing ground in the Study Area is the Malacca Straits. The fact that
the fish catch has shown lttle change despite the recent increase in the number of
fishermen and fishing boats suggests that CPUE has decreased. The fishery resources
inthearea concerned are presumably.uSed almost up to the limit.

_ Fishing activities inthe Study Area are largely divided into two categories: gill-
net/bottom long-line fishings mainly operated in the Malacca Straits, and bag-net
fishings using Gombang or Ambai nets mainly operated in the channels between
islands.  Gill-net/bottom long-line fishings usvally use powered boats, and the catch
target consists of high-priced fish such as narrow barred king mackerel, wolf herring.

- These fishes are iced and exported to neighboring countries. The catch target of bag-
net fishing consists of anchovies, shrimps, mysids and trash fish. These are mainly
caught in the water in front of the villages, using non-powered boats. Harvested
anchovies and mysids are consumed within the country, in the form of dried products

_or salt-pickled guts, meals, etc. -

Since all fishing methods using either gill-net, bottom long line or bag-net
depend on the tidal current indicated by the special geo graphic conditions in this water
area of the Malacca straits, the operation period is limited to a week before and after

the spring tide. Therefore, the operation is possible only about two weeks per month.



(2} Aquaculture
- Considering the fish catch of marine fishing in the Malacca straits reachmg the
upper fimit of fishing resources, the Riau provmclai government has set upa pohcy to
stiengthen an aquaculture development in the fishery sector. The tar geted species for
the coastal ateas concerned are shnmps giant sea perches, mud crabs, etc., whichcan
be exported. The fruit of the government effort been coming out in the experimental
level or inthe small-scale private sector level.
There exit wide ranged water areas in the Study Aren smtable for aqmcultnre
and its future development can be much expected.
The main constraints concerned areasfollows ;
- Insufficiency of financial, technical and managemental supports by the government,
needed by fishermen or their organizations. '
- Lack of stable supply system of cheap fry inthe Study Arm -

(3) Fish marketing : :

The study area .is close to large -consumption centers hke Malacca and
Singapore, just across the Malacca Straits. Most of large size fish caught within the
area are eprrted to these consumption centers. This made Riau Province the largest
marine product exportmg province inIndonesia in1990. | |

" There are several export points of marine products along the coast f’lCtIlg the
Malacca straits. Since few of them are pravided with sufficient service facilities, the
quality control of fish catchis not being done well, |

The collection and export of marine products are mainly carried out by
middlemen of Chinese Indonesians (Tauke). The Tauke lend the money to fishermien
to buy fishing boats and equipment, pay the operation expenses, meet living expenées,
etc. Inreturn, they buy from fishermen the fish ca’tch.at a price cheaper than the market
price, Fishermen do not pay interest on the borrowed money, but the system'i_s such
that they can only sell the fish to the Tauke who has lent them the money.
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(4) Fishermen organization

There are two types of fishermen o;gamzat:ons in Indonesta; KUD and
Kelompok. KUD is founded as the place of the local community's activity. Its scope of
activities widely extends from agriculture, stock farming and fishes to transportation,
electricity, construction and small-scale industry. The Indonesian government created
the Ministry of Cooperatives in 1982 to help KUD activities. Kelompok, on the other
hand, is a fishermen organization for each field of {ishing. The government aim is to
organize ali fishermen in all the villages into Kelompoks, and to integrate them into the
KUD organization. The Kelompek also takes the responsibility of accepting the

* government's aid to fishermen.

In most of fishing villages in the Study Area, however, the Tauke are in
economic control of fishermen, as mentioned above. Therefore it is difficult for
fishermen to become free of financial burdens with the Tauke, even after being

organized.

3.2 Current Condition and Fuaction of Mangrove Forests
(1) Distribution of Mangrove Forests

Tt is estimated that some 95,000ha of mangrove forests distributed in the Study
Area as of 1976 and some 25,000ha (some 26%) of them have been dimimished during
some 15 years up to 1991. There are some 70,000ha mangrove forests located in
mainly Rupat island, Tebingtinggi isl.and, Bengkalis island and Rangsang island,
covering some 26% of mangrove forest in Riau Province.

According to characteristics of secular changes of mangrove coverage, the
recent conversion of mangrove forests to other types of land use and the long-standing
charcoal production using mangrove trees are the main types of stress on mangrove

forests resulting from human activities.

(2) Management and utilization
Mangrove forest management aster plan has not yet been prepared in the
Indonesia. "Mangrove Forest Greenbelt" is very important regulzitio_ns for utilization
of mangrove forests resources. The mangrove forest greenbelt is defined as protection

areas on the coasts around unreserved mangrove forests.
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There is currently few official mangrove forest managemenf plan for Riau
province. . Most mangrove forests in the Study Area belong to- designated HPHH'
areas. Through charcoal manufacturer is mostly a HPHH holder, inhabitants seldom
have a direct contract with charcoal manufacturer(s) but freely choose the buyers.

Mangrove charcoal produced in Riau province is mainly exported to either
Singapore or Malaysia. _

The mean annual volume increment of the Rhiéophom spp. dominant stand has
been estimated to be 1.5 m’/ha based on the results of observations of this Study
(a!thou'gh observations were done in the limited survey period). The minimum
mangrove forest area required for prbdﬁqinig 1 charcoalkiln is 293 ha.

Therefore, it can be judged that the area of mangrove forests which can allow
felling of trees for charcoal production for sustainable utilization is only half of the
réquired area for existing kilns for sustainable utilization after establishment bf'

Mangrove Greenbelis Plan.

1:According to materials given by the Dinas Kehutanan in Riau province. The DEPIIUT guides to frecze the
issuing of HPHH permit except for yiclding of non-wood products since 1989 based on the ministerial decree.
Most concession area are likely to have obtained "Minor Forest Products Gathering” permit of HPHH for felling
inthe Study Arca. : :
In this Study, "HPHH" Stands for the permission to fell mangrove trees in the Study Area.
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4, Classification of the Coastal Fishing Villages -
Based on the result of field survey in the Study Area, coastal fishing villages are classified

into following types, and summarized constraints of each types as follows :

Type of Fishing _Villagé Constraints

A Fishing village mainly using gill net and/or
bottom long line (mainly exporting fresh fish)
Al : A fishing village with funcion of fish - Long term stagunation of fish catch
marketing center. _
- Insufficiency of proper marketing facilities and
equipment
- Disadvantaged situation of {ishermen controlled by
middlemen ;Tauke (low income level, lack of
economic self-reliance of full-time fishermen)
- Lack of fishermen organization with capability
of sell-reliance
A2 : A fishing village without of marketing - Long-term stagnation of fish catch
center fishfunction - Lack of marketing facilities and equipment _
- Low income level ; supplementation of income by
other jobs
- Lack of marketing sy:.tem to add more value to fish
catch
- Lack of fishermen organization with capability
of self-reliance

B Flshmg village mamly using fishing methods
utilizing tidal current such as Gombang, etc.
(with potentiality enabling development of
aguaculivre or fish processing using by-

- produet of fish catch)
B1: A fishing village with functlon of shrimp - Long-term stagnation of shrimp catch
marketing center - Insulficiency of proper marketing facilities and
equipment _
- Disadvantage of fishermen controlled by Tauke
N . - Lack of effective ufilization of by-product (trash fish)
B2 : A fishing village without function of fish - Long term stagnation of shrimp catch
markeling center and mainly catching - Lack of effective utilization of by-product (irash fish)
shrimps '
B3’ A fishing village without function of fish -~ Long-term stagnation of fish catch
-marketing center and mainly catching - Low income level ; supplementation of income by
fishes other jobs such as mangrove cutting, etc.

- Lack of effective utilization of by-product such as,
for feed of aguaculture _
for raw material of value added processed preducts

- Lack of technical, managenal and financial
capability for development of aquacullure and
processing




5. Selection of Model Areas of Fishing Village Development
5.1 Selection of the Mode! Aveas . '
The model areas were selected in principle by unit of administrative village and by
type of fishing village through the 2 step selection below.
(1) First step selection
Followmg criteria were apphed to all the exnstmg villages in the Study Are.
- The number of fishermen inone village is to be not less than30.
- The priority is given to the village ofwhich per capita net production value is less than
the poverty line of Indonesia (US$160=Rp.320,000) which has been guidlined by
UNDP.

(2) Second step selection _
"In the first step selection, plural candidate wllages were selected by cach
fishing village type. Inthe second step, following view points have been taken into
consideration in order to select one village out of said candidate villages, which can

nduce maximum development effect.

Fishing Selection view point
Village type
Al Present conditions of facilities level as a fish marketing center :

To put priority to a village with poor facilities level.

A2 Accessibility to A 1 type village : :
To put priority o a village isolated from a fish markéting center but with potentiality
- of such eenter function for near-by villages with similar isolated situation.

B1 The village of this type was not applied as'a model area in this Study, because it was
judged basic infrastructure for fishing activities of the village has been already
provided even though its village level economic condition is below poverty line.

B2 Villages of this type were not applied as a model area, because these are all above
poverty linc. '

B3 Possibility of aquaculture development
-If yes : To identify as a model area for aquacuiture development
" +To select a village with high availability of land for pond
development in the hinterland of mangrove forests
-Ifno: To identify as a model area for fish processing development
»To put priority to a village to which public assistance for
fish processing is still insufficient ;
* To select a village near to the model area of aquacuhure
development_to minimize the cost for monitoring activity
of both model areas
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(3) Conclusions of Selection of the Model Areas |
Following four(4) villages have been selected as the model areas of fishing

village development:

_Type of Model Area Name of Village

(1) Al type village which needs provision of new marketing facilities/  Muntai in Kee.
equipment and strengthening fishermen organization in order to co- - Bengkalis
exist with the Tauke .

(2)- A2 type village which needs development of @ new marketing Sei Cingam in
system, provision of marketing facilities/cquipment and Kee. Rupat
strengthening fishermen organization

(3) B3 type of village which needs development of aquaculture through  Pelantai in Kec.
wtilization of by-product{trsash fish) of the Gombang fishing, and Merbau
transference of part-time fishermen whose main income source is
felling mangroves to fish farmer

(4) B3 type of village which needs deﬂrelopment of high value added Tlk. Ketapang in
products through utilization of fish catch of the Gombang fishing Kee. Merbau

5.2 Establishment of Model Mangrove Forest Areas including Model Areas
It is necessary to study the conservation and management improvement plan of
mangrove forests from a long-term and wide-ranged point of view. Therefore, decided that
an area larger than a model area of fishing village development is established as a "model
mangroveareas” with following conditions.
1) The coasts covering the model areas of fishing village development and the
neighboring fishing villages
2) The mangrove forests in the model areas of fishing village development;. and the
coasts where there are the mangrove forests which areadjacent to the mangroves in
the model areas
3) The coasts which cover all small-sized concessions (HPHH) set on the coasts of 1)
and 2).
4) The coasts which must be managed to establish mangrove areas up to adjacent
large scale mangrove forests, of which is considered necessary, for the

conservation of coasts and the enhancement of fishery resources.

_ The agricultural land and the woodland in the hinterland will also be covered in the

study because they are expected to be conserved by the management of mangrove forests.
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6. Formulation of Policies for Coastal Resource Invcntory Management
and Enhancement
6.1 Formuiation of Policy on Fishery Resources Inventory Management and
| Enhancement | '
(1) Policy concerned in the Study Area
a. Policy on management and enhancement of the ﬁshmg activities targeted at the
fishery resources ranked at the higher position of the food chain system (wolf
herring, narrow barred king mackerel, etc.) '
1) Enhancement of fishery licensing and monttoring systems
(D Fnhancement of registration of ﬁshin'g boats (except non-powered
boats) and fishermen baséd on the e;cis_'ting fishing regulation
(2 Restrictions on the size and number of ﬁshing gear according to the
size of the fishing boat; espemally, restnctlon on the mesh size of the
fishing nets
) Obhgatxon to display the registration sign on the suie of the boat in
order to en_hance the registration of the boats _
@ Prevention of operation by u;nre'gistefed' boats, by e'stablris'hing the
fishery supervising system using a small rapid boat (penalties such as
- removal and confiscation of the fishing gear) | |
® Ban on specific fishing methods or establishment of the fishing
grounds specified by fishing method .
2) Establishment of momtormg and analysis systems for the movement of
fisheries resources

o Establnshment of long-term momtormg and analysis systems for the
movement of resources regarding the target species, including their

ecology o
@ Development of an appropriate fishery management method

@ Conduct of an educational activity aimed at fishermen on the
importance of management of fishery resources as a part of fishermen

organization’s activities,
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b. Policy on management and enhancement of the fishing activities targeted at the

ﬁsh_ery resources ranked in the lower position of the food chain (mysids, shrimps,

anchovies, etc.)

1)

2)

3)

Establishment, conservation, and management of the coastal green belt

areas

Restrictions on bag-net fishing : Establishment of appropriate intervals for

setting up the Gombang nets

Bstablishment of monitoring and analysis systems for the movement of

fishery resources

@® .Establi'shment of monitoring and analysis systems for the movement of
resburces regarding the target species of the bag-net fishing within the
channels

@ Development of an appropriate fishery management method

@ Conduct of an educational activity aimed at fishermen on the importance
of management of fishery resources as a part of fishermen organization's

activities

Policy on management and enbancement through increasing the income of

fishermen by organizing them and the effective and value added use of existing

resgources

1)

Organization of fishermen
@ Obligation for recording the volume of the fish catch sold from
fishermen to the Tauke
@ Establishment and improvement of the fishermen organization to
conduct the foliowing activities:
- Setting up of a guideline'by.the fishermen organizations for the Tauke's
purchase prices of the fish catch
- Selling of fish catch by individual fisherman to the Tauke through the
 fishermen organization and collection ofthe handling fee
- Handling by the fishermen organization of the administrative procedures
for issuing of an export permit
- Employment of the invested funds to each fisherman by the fishermen
-organization ' _
- Upgrading the fishermen's management capacity and raising their
awareness of the resource management through the technical guidance

by external personnel
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2) Increasing the income of fishermen through an effective use of existing
~ fesources ' ' . '

@ Upgrading quality of ﬁsh catch (raising fish price)‘through the supply of-
cheap ice, insulated fish box, etc.

@ TIncreasing fishery-related income by an effective use of existing
resources: L ‘ _
- Development of high value added products through utilization of fish

catch by the Gombang fishing

- Introduction ofaquaculture

@ Study of potential target species other than the existing ones under the
current fishing methods, and'prbiriotion of their catching methods
- Introduction of trap fishing in the shallow waters

@ Effective use of the undeveloped shallow-water areas:
- Propagation of shellfish .

6.2 Formulation of Policies of Mangrove Forest Management and Enhancement

The policies concerned inthis Study Areaare as follows

1) To promote the formulation of a regional mangrove forest management plan and

~ the establishment ofa plan monitoring system. _

2) To prohibit conversion of mangrove forest land in order to either conserve or
sustainable utilize the existing mangrove forests to other types of land use.

3} To introduce social forestry to promote local imhabitants' participation for
man grove forest management. :

4) To formulatea provisional plan on mangrove greenbelts.

3) To establish field bases for mangrove management and enhancement.

7. Formulation of Regional Development Plan
7.1 Small- ScaleFtsheryDevelopmentPlan
Development policies of the small-scale fisheries ofthis plan isas follows;;

i) Transition from Tauke-dependent fishing activities to independent ones by
fishermen themselves _ | : '

ii) Building up of a basic data-gathering system requi_féd for coastal resource
management through strengthening fishermen o'rg'énizations )

iif) Establishment of new industries to give additional value to the catch of the bag-net

fishing : fish processing and aquaculture



7.1.1 Powered-Boat Fishing Development Project in the Malacca Straits

The modelareas for this project are Desa Muntaiand Desa Sei Cingam.

The following are the basic strategies of the model area development in this

project:

1)

2)
3)

4)

5

6)

Establishment of infrastructural facilities such as landing facilities and ice plant, etc,
and operation of these facilities by the fishermen organization

Motorization of fishing boats

Conversion of the relationship between the individual fishermen and the Tauke into
the ;o_ne ‘between the fishermen organization and the Tauke, on the basis of
strengthening the fishermen organization through the establishment of an
infrastructure and motorization of fishing boats (establishment of fish catch
transactions atthe pfice agreed between the fishermen organization and the Tauke)

Prohibition of specific fishing methods and restriction on the mesh size of the

fishing nets through the fishermen organization, and prevention of catching the

small, low-priced' fish, encouraging the selective fishing of large, high-priced fish as

the result of said prohibition and restrictions.

Fishermen organization acts as an agent for customs clearance procedures for
exported fishery products '
Fishermen organization , records ﬁshmg effons and volumes landed, and gathers

basic informationrequired for the resources management of the Malacca Straits

7.1.2 Fisheries Development Project in the Channels between the Islands

(1) Developmént project in the model areas

‘The model areas for this project are Desa Pelantai and Desa Tlk. Ketapang.
The following are the basic strategies of the model area development in this

project:

1)

2).

3)

Use the ﬁsh catch by Gombang fishing to feed the cultured giant sea perch and mud
crabs, in order to transform the catch to the high-priced product.

Produce high-quality dried fish which could be exported by standard1z1ng the
drying method ofthe catch and by providing a processing plant in which the fish can
be dried even during the rainy season.

Reduce fellin_g pféssure of mangroves through transforence of part-time fishermen

‘whose main income source is felling mangrove to full-time ones engaging in above -

- mention.

4)

Es’tab}ish a resources management system, sustainable production system, and

marketing system through organizing fishermen.
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(2). Fry produotioh center construction project
One of the problems related to the aquaculture activities in the Study Area is
that there is no fry production center to ensure a stable supply of IOWupriced'fry._ This
project will promote the construction of a fry production center for mud crabs and
giant sea perch with the capacity to satisfy the demaod of the existing aguaculture
farms. Since the fry production center has. the role of a pub'lic facility, it will not be_
constructed in the model areas, but as a part of the shi‘imp aquaculture demonstration

facility of the Riau province, in Desa Banglas near Selatpanjang.

7.2 Mangrove forest Conservation and Management Impi'ovemeﬁt Plan
7.2.1 Procedures for Mangrove Forest Resources Manegement and Enhancenient in
the Study Area ' '

" A mangrove forest management plan and the management system concerned
will be established to manage and enhance mangrove forest_resoufceé, ih_the Study Area.
As establishment of the management system 18 rather._important, it'is 'neoeSsary'to.
establish a system which is capable of promoting appropriate felling practices in
accordance with the management plan. Three different manegement system types are
proposed here as the administration-led, the inhabitants' participated and the private
business participated system. A close cooperation systein or case by case combination
among authorities, inhabitants and private business should be established and each
responqlblhty to mangrove forest management should be clearly determmed Required

conditions for lmplementanon ofthese types areas follows

1) Administration-led management system It will be necessary to mtroduce an on-
site felling monitoring system by admmistratlve staff.

2) Inhabitants' participated management system : The relevant education and -
extension system must firstly be established to spread awareness of the need for
resources conservation and to stimulate voluntary efforts. It is also desirable to
establish a support system whereby a small business loar is prowded for local
inhabitants for apiculture, soil 1mprovement etc. m order to consolzdate their .
livelthood. _ -

3) Private busmess participated mamgement system : Willingness of .HPHH
concessionaires and charcoal kiln owners to conserve forests shal! be inclined by
the followmg incentives:

- Reduction of or exemption from royatty (IHH) or reforestatlon fee (DR)
- Extension of HPHH permit period

- Financial assistance
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7.2.2 Mangrove Greenbelt Plan
The areas to be conserved in view of the maintenance of the desirable functions
of mangrove forests are designated as greenbelts. Greenbelts (mangrove forest
greenbelts) are introduced to mangrove forests and marshlands that mangrove forests
could berestored,
* Protectionmeasures of greenbelts

- Coastal Protection Zone (G-I) : No félling will be permitted except for
pérsonal consumption by local inhabitants.

- Mangrove Ecosystem Protection Zone (G-11) : The present level of felling for
commercial charcoal production will be permitted in accordance with the
standard felling volume. Felling based on the sub-compartment clear felling
method (felling area method) will be prohibited.

- Productive Forest Land (P) : Sub-compartment clear felling will be permitted,
according to current mieasures.

« Width of greenbetls

- Coastal protection zone:100m towards land from datum tide level along
coasts, S0m towards land from datum tide level along river.

- Mangrove ecosystem protection zohe: Mangrove forest area (wide ;130 times
the maximum intertidal variation) towards land from datum tide level out of
the coastal protection zone.

+ Datum tide level : Projection of coastal water line at high tide (as shown on the
existing topographicaimap, scale: 1/50,000) has been adopted as the datum line.

» Maximum intertidal variation : An average maximum tide range of 3m has been
adopted based onthe tide table for 1993 at Port Bengkalis.

= Rivers : Those with a width of 10m or more are considered to be river, and those
with a width of less than 10m are considered to be creeks (tributaries).

7.2.3 Mangrove Forest Managcment Plan

' This Plan provides the foundations for mangrove resources management and
enhancement and is a model mangrove forest management plan in the Study Area. The

main planning items are as follows.
- Allowable cut of mangrove trees to enable the sustainable use of mangrove forests

(yteld control by method of annual increment of 1. 5m’/ha)
Whole Study Area: about 26,000m’/year in allowable cut, about 60
kilms in allowable number of kilns

Whole model mangrove Areas:  about 2,300m /year inallowable cut, about 5 kilns in

allowable number ofkilns
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- Reforestation to restore mangrove stands where their greenbelt function has
deteriofat_ed and to increase the resources volume of mangrove forests where the
stand conditions have deteriorated (about 330 ha)

- Forest conservation and protection measures required for the management of

mangrove forests

7.2.4 Mangrove Forest Management Suppext Plan _
This Plan intends to promote the. implementation of the Mangrove Forest

Management Plan. A model project of social forestry is planned for inhabitants to
participate forest management and in order that excessive felling of mangrove fo_rest
against allowable cut canbe reduced. The main planning items are as follows. _

- Consolidation of inhabitants' parﬁcip‘ation systétn_(organization and extension)

- Apiculture (beekeeping) mainly in greenbeits- énd_ silvofishéry in mangrove
plantations of brackish marshlands (combined with aquaculture of tilapia and mud
crab) and establishment of multipurpose forests’ (in uwnused grassland behind
mangrove forests aijning at increase in nectar sources, and productivity of cash crop
such as rubber, etc.)

- Soilimprovement for effective utilization ofunmarketable charcoal

7.3 Regional Development Plan by Each Model Area
This regional development plan consists ofthe small-scale fishery development plan
" in model areas combined with the imp:rovement‘plan for conservation and management of
mangrove forest, together with road repair works considered necessary for regionﬁl
economic activities. Regional development plan _bj each model area and its effort are

shown inthe next table.
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6.4 Project Cost Estimation

Total projéct cost is as follows,
' Total Project Cost
Unit : Rp. 1,000

Model area Small-scale fishery ~ Mangrove forest conservation Total
development plan and management
improvement plan

Headquaters 10,940 - 10,940

Muntai 4,192,508 2,247,797 6,440,365
Set Cingam 2,745,4 14 1,297,575 4,002,980
Pelantai 2,050,872 552,601 2,603,473
Hatchery 1,115,455 - 1,115,455
Tik. Ketapang 1,025,535 45,672 1,071,207
Total 11, 140,724 4,143,645 15,284,369

7.5 Conditions for I:npiemgntation of the Plan and Management and Operation System
7.5.1 Conditions for Implementation of the Plan

(1) Conditions of the implemehiation system

Prior to implementing this overall plan, it is at least necessary to cooperate with
the DGF ofthe Ministrylof Agriculture and Ministry of Forestry. It is also possible that
relations with Mihistry of Population and Environment, and National Science Institute,
etc., will be required. The plan involves issues with which coastal residents are not
familiar, such as operation of a fishery base, organization of fishermen, introduction of
aquaculture and procéss‘ing, _a{'fbrestation, etc. It will be difficult to implement each
project withouta supportsystem. Therefore, the following conditions are needed to be

fulfilled when implementing the plan:
a. It is essential to establish in BAPPEDA a "Project implementation coordination
~ committee” that unifies the projects of each model area, to coordinate the opinions

of relevant agency. |

b. Effective and continued instruction on organization, technology, management and
marketing are necessary when implementing this plan. However, the local
administration d_oes not have adequate persdnnel with the qualifications and fund
source to i)rovide suchinstruction. It will therefore be necessary to call for outside

 instruction for the first three to five years of the plan.
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¢. Fishermen or local residents who will be the direct b_eneﬁciari'es ofthe plan have not
received sufficient education. They need to be reorganized, and the instructors
should try to get to know the fishermen and local residents better through the
creation of the "Advisory committee for operation and management " which
should include not only staff from public sectors but also locally respected

educators and religious leaders.

(2) Conditions of the project fund ,
On the assumption that the catchable fishery resources in th:s area has almost

reached the upper limit, the fishery development plan in the overall plan contents only
the impr’ovenient of the added value of the fishery products as its benefits. Therefore,
no significant increase in the fishermen's income can be expected. Eveh_ less direct
benefit to the local residents is expected m the itlallgrove forest conservation and
management improvement plan. This leads to the cdnéltlsion that the project will not
be accomplished unless some porﬁon of the project fund is subsidized by the

government. The following methods are required to procure funds:
i) Recoverableinvestment: low-interest loans _ _
i) Unrecoverable investment: government subsidiaries or foreign co operation
grants
i} Al or part of technical asmstance for manaﬂement and operation of the projects;
technical cooperation grants

7.6 Project Evaluatmn ' _
As for the small-scale fishery development pIan in each model : area , its daily
operation and facilities renovation will not incur any difficulty since the profit before
payment ofinterest and depreciation is surplus. _
Conditions of the capital recovery was evaluated under the assumptlon that the
congtruction capital would be financed by government credit without interest and long-

term government loan by the following low-interest conditions

Conditions for financing

- Annualinterest: 3%
- Grace period for repayment ofthe capital: 10 years
- Repayment period: 30 years (including thé grace period)

in the above assummption, the overall ﬁshéry plan will not stand ﬁnanciéliy without
an subsidy of approx. 30% of the total capital, because all of the projects will not be able to
recover the invested capital except the aquaculture project. It is necessary to subsidize

some portion of the project fund for each model area mentioned below.

T XX



Model area Subsidy Reason not to recover the invested capilal

Muntai aboutl 50% Required amount of construction cost lor
breakwaters, jettics and solar systems is so
large to compare annnal landing volume of’
about 103 tons.

Sei Cingam About 40% Required amount of construction cost for
jetties and solar system is so large to compare
annual landing volume of about 61 lons (in

year 2002).

Pelantai/Hatchery No need -

Tik. Ketapang About 10% Due to large construction cost for all- weather
drying place.

Once the afforestation and experimentation projects are over, maintenance and
management fees will not be required in the mangrove forest conservationand management
improvement plan. Thereafter, there will be only a little expense for mangrove forest
inspection by the officials. Therefore, the operation cost and profit can be considered as nil.

Only in the Pelantai model area, mangrove forest conservation and management
improvement project will be integrated in the smali-scale fishery development project.
Although the small-scale fishery development plan in Pelantai will stand financially without
subsidies, there are not enough funds to cover mangrove afforestation. Therefore, when
tile'int'egrated operation system is launched, subsidies for mangrove afforestation will be
still necessary.

The mangroVe forest conservation and management improvement plan in the model
areas other than Pelantai will also require totalsubsidy (100%).

As stated above, sufficient revenue which enable the project financially feasible,
éannot_ be expected from the mangrove afforestation project. Most of the expcnditufe inthe
afforestation proje'ct is the personal expenlées. The employment opportunity and income of

inhabitants in each model area will be increased as shown below :

" Model area _ Increased income by the project Period
Muntai _' 588 M Ryp./year (Yearly Income of about 300 persons) ' 1995 - 1997
Set Cingam = 544 M Rp./yﬂar (Yearly Income of about 270 persons) 1995 - 1996
Pelantai . - 233 M Rp./fyear (Yearly Income of about 120 persons) 1995 - 1996
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It is ex‘peéted that apicﬁlture on which the project will implement the
experimentétibn, will bring inhabitants the increase of side income of future, and soil
improvement by the use of unmarketable charcoal will also bring the increase of income
through improvement of productivity.

Considering indirect benefits with as the nursery function of mangrove forest to
fisheries resources and income increase of inhabitants, etc., it is (':lear. that .the mangrove
conservation and management will lead to the sustainable utilization of coastal resources,

even though it requires total subsidy for project cost.

8. Conclusions and Recommendations
8.1 C(mclinsions '
(1) Policies for coastal reSources'management and enhancement
1} Fisheryresources management

- Although the fishing effort in the Malacca Strait has been increasing i recent
years, the total catch volume i is stagnatmg, and the CPUE is clearly on the
decline. For reaéons of resources management, any further increase in fishing
sffort should beavoided. _ _

- Fishery resources management requires an infofmat_ioﬁ-gatherihg system
with high acduracy regarding fishing activities. In order to establish such a
systetn, it is necessary to seek for the financial independence of fishermenand
to establish 2 sound fishermén organization, _

- The most effective way to achieve the financial independence of the
fishermen in the Study Area should be based on the added value gained by
improvement of product quality, and promotion of fish-farming, etc. and not
an increase in the ﬁsl.l.ing effort; '

2) Mangrove forest conservationand management _ _

It is necessary to adopt a regional mangrove forest management plan
from long-term viewpoints, based on scientific grounds relative to the
regeneration and growth volume of the mangrove forests . It is also necessary
to institute a monitoring system for related information and data. In this plan, a
"mangrove forest management field office "tentative name) will be attached to
each fishery development base and projects of afforestation and experin_ien_tatibﬁ
will be imp]emented For the operation of those projects, cooperation of
various relevant agencms led by forestry related mstxtutlons such as Cabang
Dinas Kuhutanan is required. . : o .

- A greenbelt should be established in the coastal mangrove forest zone.
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- In case a green belt is set up in the model mangrove forest area, the
production capacity of the existing charcoalkilns is estimated to be twice the
" total allowable cut of the mangrove forest outside the green belt. Tt will be
necessaryto reduce the number of existing charcoal kilns by half.
- The study area includes the marshlands (with and without low vegetative
"cover) that have the poteﬁtial to become mangrove forests through re-
afforestation. Afforestation of these lands will contribute to increase in the
greenbelt function of the fishery resources and to prevention of one of coastal
erosion. However, these results will hardly be visible to the coastal residents
and will take more than 15 years until the residents enjoy the returns.
Therefore a social forestry method with the participation of fishermen has
beenadopted for the mangrove re-afforestation in this plan, so that the results

will befelt directly by the local people.

(2) Significance of project implementation

The fishery development plan will achieve planned effects if a certain
proportion of public subsidy is provided. On the other hand, the mangrove forest
conservation and management improvement plan is not expected to give any results
that can be evaluated financially. Since sufficient data cannot be collected at this stagé
to make a scientific and quantitative evaluation in this field, we should aim at a
qualitative evaluation from long term view points. Results of the existing scientific
studies suggest that the vast coastal mangrove forests of Indonesia play an important
role inthe nursery area of the country's fishery resources.

It is therefore considered significant to implement this overall plan as a model
development including the mangrove conservation and management improvement

plan from the standpoint of nationalinterest.
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8.2 Recommendations

The mode! areas selected in this plan are put under economically less advantageous -

conditions in the Study Area, By realizing the plan and by evaluating the results obtained,

the fruit can be applied to other regions to contribute to improvemient of the standard of

living of the coastal population.

The following suggestions are made inrelation to the conclusions of this Study.

(1) Yishery development field

1)

3)

Government response to the implementation of the model regional development
plan : To set up a new fishing regu]at:on to prevent the fish catch smaller than the
present sizeand apply it to the entire Study Area.

Assistance to the fishermen organization : Not only to pr ovide the investment fund
but also to build an effective support system for fishermen, one that takes into
account the "sofiware” - management of fishermen 'hOuseholds and their

' organization (e.g. introduction of long-term instruction system by experts).

Improvement of marketing system of f{ishery product : To build up a marketing

system that will increase the fishermen's income (and limit the Tauke' margin).

(2) Mangrove forest management field

1)

2)

2)

3)

Formulation of the mangrove forest management plan 1 To reflect the pfese_nt '
condition of Riau province to "natural strategies for mangrove forest management”
which is under preparation by the central government. As a temporary solution,
Riau province should compile its own mangrove manag,ement plan as soon as
possible. B ' ' '
Mangroveresources management system
Three types_ of the mangrove management system ; administration-led
system, inhabitants’ participated system and private business participated
system, have been proposed in this p]an. Prior to implementing the plan
adopting any of these systems, following points are to be examined ;
-A purchased method by charcoal manufacturers that can clearly specify the
mangrove felling area.
- A monitoring system of mangrove trees which are not marketed through
charcoal manufacturers. . |
Clarification of the distribution price sysiem of charcoal produchon To olarify the
distribution price structure of charcoal and seek measures to raise the prxce of
lumber. - .
Improvement of production method of mangrove charcoal
~ The occurrence rate of unmarketable oharcoal is very high. The

research work on improvement of the structure of charcoal kilns, production
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procedure, etc. is to be led by the government.
4) Strengthening technical support to the mangrove forest management
Continuous technical support by the govefnment 1s required to the
following items :
- Growth speed of mangrove trees by regton
- Counter measures of iliegal felling in a greenbelt zone
- Project evaluation of apiculture, soil improvement using unmarketable

charcoal, etc.
(3) Environmental considerations :

To enhance the administrative guidance and restram the violations such as

illegal dumping of waste oil from tankers through the relevant agency.
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1. Introduction

1.1 Background

In the fifth five years plan (REPELITA V), the government of Indonesia has mentioned
the relation between national resources and environmental conditions, and targeted
development of its natural resources regarding the sustainable development and consideration
for the environment as most important.

On the other hand, since the population ofthe country is still increasing at the annual rate
of 2 percents, many people suffering from unemployment and severance of the living tend to
settle in the coastal areas depended on rich productivities of the coastal ecosystem.

As aresult, the destruction of the coastal ecosystem has been expanded by over felling of
mangrove forests, over fishing, etc. Lives of the coastal people, especially fishermen, who
have been traditionally depended upon productivity of the coastal ecosystem, are now
threatened by such natural destruction, which may cause social instabilities.

Under such situation the Government of Indonesia requested the Government of Japan
to formulate a model development program of coastal fishing community areas on the basis of
sustainable and rational use of resources, conservation of ecosystem and promotion of social
participation.

The Government of Japan implemented a project formulation study on environmental
field in Indonesia in November 1990, and recognized the necessity of implementation of
requested study. Based on the results, the preliminary survey mission was dispatched by the
Government of Japan in December 1991, and agreed with the Government of Indonesia on the
scope of work of conducting the Study on Coastal Resources Inventory Management and

Enhancement (hereinafter referred to as "the Study").

1.2 Objective ofthe Study

The objectives of the study are to formulate coastal community development programes
in coastal area of Riau Province based on sustainable and rational resources utilization of
ecosystems, and promotion of social participation expecting their contribution to the rural

development inIndonesia.

1.3 Study Area

Eastern coastal areas eastward from the Rupat Island of Kab. Bengkalis in the Riau

Provihce, as shown attached location map of the Study Area.

1.4dWorkFlow

The work flow chart ofthe Study is shown in next page.
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2. Existing Conditions of the Survey Area

2.1 Development Plan of the Study Area

2.1.1 National Development Plan
(1) Outlines ofthe national development planand Riau province development plan
Indonesia defines its objectives and strategy for development in the Fifth Five
Year Plan (hereinafter referred to as REPELITA V : 1989/90 - 1993/94) which can be
explained as follows:

.Development objectives

- Maintain a balance between development and the environment from a long-term,
sustainable point of view: REPELITA V is the final stage of the nation's
twenty-five-year plan that positions natural resources and the environment as a
heritage to be handed over to the next generation. It statés that the way to achieve
important economic growth is to attach great importance to ecology in the
management of natural resources, and to manage the resources in such a way that a
maximum contribution to the actual development and prosperity will be achieved.

- Contribute to eliminating poverty: The population suffering from poverty is
concentrated in the coastalareas and surrounding swamp areas, especially on the east
coast of Sumatra island and on the north coast of Java island. In order to tackle the
growing population that is the main cause of poverty, promote the enhancement of
family planning, efficient management and use of natural resources, and measures
against internal migration.

Development strategy

- Investigation and evaluation of natural resources and the environment: Establish a
natural resource location and the distribution map, and develop an information and
evaluation system. _

- Protection of forest, land and water resources: Conserve the fluvial ecosystem,

" protected forests and genetic resources.

- Improvement of the capacity for management of natural resources and environment:
To be based onimproving the awareness and participation of local residents.

- Development of the coastal areas: Develop with consideration to the environment of
the coastal community and conservation of the coral reef, mangrove forests and
marine ecosystem.

- Rehabilitation of the land and forests where destruction continues.



2)

- Internal migration and development of the model for the effective use of resources:
There is a plan as a part of the migration policy to move the fishermen of eastern
Sumatra and the north coast of Java to eastern Indonesia, where there is a high
potential for fishery development. For this purpose, a model will be developed

regarding the sustainable and effective use of natural resources in the new land.

Outline of development plan of Riau province
Based on the basic policies endorsed by REPELITA V, the two major

objectiﬁes of development activities in Riau province are given below. .

1) Establish balanced development which will improve the assets and living standards
of the inhabitants of Riau province

2) Development activities will be concerned with the moral as well as niaterial well-
being ofits inhabitants, inaccordance with Pancasila.

In addition to the aforementioned, economic development is also targeted and
priorities in this area areas follows:

1) Measures which will contribute to develbpment in the agricultural sector, by
processing raw materials which are available within the- province will be
implemented. However, this activity will be carried out within the following
framework.

a. Improve the income of inhabitants and government revenue
b. Provide greater employment opportunities
¢. Achievea balanced regionai economic structure

2) In addition to measures which target improvements in the economic sector,
improvements will also be aimed at the social, cultural, political, defense, etc.
sectors as well. _

Socio-economic development policies of Riau province will be based on the
aforementioned; and the relevant sectors are the agricultural sector which include
water resources, the industrial sector which include transportation, and the tourism

" sector.
Riau province will be divided into six regional zones and the following

policies have been formulated for each region.

Region]
Area : Pekanbaru, eastern Kab. Kampar
Center . Pekanbaru

Relevantsectors : Industrial, mining, agriculture (particularly plantations)
- Pekanbaru will be the center of education, public health, and
commerce, '
- Development activities in eastern Kab., Kampar will be
implemented at the same level of other regions.



Region Il
Area : Western Kab. Kampar
Center : Pasir Pangarayan
Relevantsectors : Agriculture (particularly plantations, production of food
grains), industrial, tourism,
- Mining, and energy (particularly improvements in hydraulic
power at Kota Panjang)
- Kota Tandun and its neighboring areas will be the center of
commerce.
- Pasir Pangarayan will be the center of local government.

RegionIII
Area : Bengkalis
Center : Dumai

Relevantsectors : Mining, industrial, agriculture, tourism

- Development activities will take environmental conditions
into consideration. .

- Dumai will not only be the center of development activities,
but will also function as the center for industrial and
commerce.

- Improvements to Dumai port willallow it to handle not only
petroleum, but other export products as well.

RegionlV
Area : IndragiriHulu, Indragiri Hilir
Center . Rengat

Relevantsectors : Agriculture, industrial, miming (particularly Indragiri Hulu)

- Rengat will function as the the center of development
activities.

- The road connecting Rengat, Tembilahan, and Kuala Enok
willbe improved.

-In order to develop the plantations in this region, it is
necessary to prepare a development plan promoting the port
at Kuala Enok asan export point.

RegionV
Area  Kab. Kepulawan Riau
Center : Tg. Pinang

Relevant sectors : Agriculture (particularly plantations and the fisheries),
industrial, mining, and tourism
- Development activities will take environmental issues into
consideration.
- Tg. Pinang will function not only as the center of
development activities, but will become the center for
commerce, education, public health, and tourism.



Region VI
Area : Batam’
Center : Batu Ampar
Relevantsectors : Industrial, agriculture (particularly the fisheries and
livestock industries), and environmental sector
- Development of the industrial sector will be emphasized, in
accordance with Presidential Decree 41 (1973).
- Development activities will take physical, social, and
cultural aspects into consideration.

2.1.2 Fishery Deﬁelopment Pian
(1) Goals, policies, and strategy of REPELITA V (1989-1993)
'1) Basic policy on natural resources and environmental protection of REPELITAV

REPELITAV is the last stage of the First Long-term Development Plan (25
years) and its goal is economic taking off. Its basic policy is inherited from
REPELITA 1V and its goals are to improve the life of the populace and to build a
strong economic foundation for the next stage of development.

In addition, the condition for economic growth achiev_ement requires
natural resources management that insures sustainable development of natural
resources, in accerdance with the stahce that natural resources and the environment
are assets to be inherited by the next generation.

Chapter 8 of REPELITA V entitled, "Protection of Natural Resources and
the Environment", stipulates that the basic policy of environmental protection
measures is rooted in sustainable development and an outline of the basic policy 1s
given below. : .

- By protecting the abilities and functions of the ecosystem, its sustainability will be

improved.

- Technology which will ensure sustainable development of natural resources will
be used as much as possible.

- Insectors other than natural resources and environment, sustainable development
measures will be adopted, irrespective of duration or region.

- The supply and sustainability of natural resources by the ecosystem will be
protected and its functions will be preserved and improved.

- Conservation measures will be based on the functions and abilities of the
ecosystem and its processes will be utilized.

2} Development goals, policies, and strategy in fishery sector

An outhine of the goals targeted in REPELITA V for fishery sector is given
below.

- Fisheries will provide a source of food for the populace, particularly animal

protein.



- A source of hard currency will be procured by promoting aquaculture in coastal,
brackish water, and fresh water arcas.

- A source of hard currency will be provided by strengthening fishing within the
EEZ and offshore waters,

- Protection and guidance measures for petty aquaculture operators and fishermen
will be strengthened, in order to raise fishermen income levels and to develop the
coastal communities.

- Private enterprises and fishermen organizations will play an important role in
development measures. _

A concrete strategy based on policies emphasizing development of
technology, educational training, improvement of facilities and marketing system,
incorporating efforts by the private sector, strengthening fishermen organizations,
etc. 15 outlined below.

- Study measures to strengthen, expand, and diversify fishing and aquacuiture
production and to regenerate resources.

- Increase productivities of fish and shellfish that are competitively viable in the
market and high value added.

- Improve fishing ports and surrounding facilities:

- Strengthen fishing ability by motorizing and modernizing fishing boats and fishing
gear. _

- Develop new fishing grounds and offshore fishing operations.

- Strengthen government support for incorporation with foreign capital and
formulation of joint enterprises.

- Increase production and employment opportunities by introducing new
technology. _

3) Recognition of DGF in coastal environment conservation

Fishery sector is in an administrative situation directly affected by
destruction of coastal ecosystems such as mangrove forests, coral reefs, etc.; and
therefore, DGF strongly recognizes -the importance of conserving the coastal
environment. Although the DGF does not have direct jurisdiction over the
ecosystems on land, such as the mangrove forests, etc., it has incorporated
measures to develop the coexistence of both coastal environmental conservation
and coastal fisheries development, since both aspects are essential in implementing
measures related to the preservation of the livelihood and production of the

inhabitants.



(2) Fisheries Development Planin Riau Province
1) Basic policy and development goals

In accordance with the development plan for fisheries set forth in
REPELITA V, the Riau provincial government formulated the Fisheries
Development Plan for the province in 1989/1990- 1992/1993. The goals regarding
fishery production given in this plan are to increase and improve fishery
productivity to meet consumer demands, and to raise fishermen income by
providing raw materials for processing for domestic and export use, in addition, to
increase employment opportunities in fishing for the coastal villages.

A high priority has been placed on measures to develop the coastal fishing
villages and its surrounding environment, in order to eliminate the socio-economic
imbalance via promotion ofindustry in the villages.

The annual growth rate in fishery production volume was 2.48 percent
during the period of REPELITA IV. The average annual growth rate for fishery
production volumes targeted during REPELITA V is 2.5 percent. The annual
growth rate for 1990and 1991 surpassed the targeted goalat 2.65 and 6.31 percent,
respectively.

2) Development projects

The fishing grounds in Riau province are divided into three areas whichare
located in the Malacca Straits, the South China Sea, and the inland waters. In the
Malacca Straits, the fish catch has recently become stagnant; and its resources
exhaustion is being wortied. In recent years the production volume of the fishing
grounds in the Malacca Strait has peaked and the possibility of resource debletion
has become anissue. In view of these circumstances, the provincial government no
longer issues fishing licenses for new applicants seeking to begin fishing operations
in the Malacca Straits; and it has begun to promote fisheries development in the
South China Sea instead.

Fishery development projects formulated and implemented by the
provincial government are shown in Table 2.1.  Approximately 4,500 million
rupiahs (about 11.5 percent of the total budget) has been allocated for 11 projects in
fishery praoduction, which range from fishery aid package, assistance in fishing gear,
to a practical training course of fishing boat operation at the Fishery Training
Schoolin Dumai, etc..

3) Development goals for fish marketing/processing

The foremost goal of Riau province as outlined in the fishery development
plan of REPELITA V, is to increase the annual export rate to 15 percent. However,
it also fulfills a role as a supply base for fishery products to northern Sumatra and

Jakarta. Inorder to achieveits goal, the following two measures have been raised.



~ Education and guidance on quality control of processed products (including
frozen fish)

- Marketing and export of fishery products

Due to an undeveloped road network in Riau province, transportation of
commodity products is difficult. Large differences in the marketing of fishery
products exist between areas. Subsequently, the second development goal of the
province is to achieve uniformity in supply and consumption of fishery products
within the province. In order to achieve this goal, an improved road network is
essential. Asaresult, concrete measures by DPP to achieve this goal have not been

forthcoming.

2.1.3 Forestry Development Project

The main purposes of the forestry development project of REPELITA V are

conservation and maintenance of the forests, effective use of the forest land, prevention

of diversion of the forest land by farmers, and prevention of forest deterioration. The

project has the following objectives:

1.

Gather the informatton and documents on the forest regton to study the functions

and potentiality of the forests.

2. Develop, conserve and maintain natural resources in and out of the forest land.

. Maintain the quality and quantity of the water resources in the forest conservation

zone to improve the water resource conservative function of the surrounding area.

. Promote protection and preservation ofthe forests.
. Promote the residents' participation in forestry and increase their awareness of the -

functions and benefits of the forests.

. Increase the added value of forestry products and increase the nation's annual

revenue and exports.

. Increase the job opportunities and income of the residents in and out of the forest

zone.

. Introduce the knowledge and improvement technology necessary for the forestry

development,

9. Acquire human resources for the forestry development.

. Introduce the equipment and facilities required for the realization of effective

forestry, create an efficient organization, and suggest the procedure for realization.

The following policies are suggested with regard to the conservation of the

tropical forests.

—~11-



(1) Afforestationand planting policies
1) Socialforestry
a. Objectives
- Afforestation of felled parts of the forest land and desolate unplanted land, as well
as recovery of the forest functions
- Increase of job opportunities and income of the farmers living around the forests
- Development of a closer relationship between the forestry corporation and
farmers
b. Activities
- Expanston of agroforestry
- Rational pursuit offand production expansion
- Technological development ofthe processing industry for small-scale agricultural
products
2) Industrialafforestation
Afforestation projects of felled land are planned to protect and recover the
forests and to maintain the lumber resources. As the financial resource for the project,
a felling fee of US$10 /m’ will be collected from the holders of felling rights (HPH) and
lumber exploitation permits (IPK). This fund willalso be used for the afforest_a_tidn and
recovery of unproductive forest land, especially marshland forest, land covered with

‘shrubs and weeds, unplanted land and alang-alang prassland.

(2) Farmland general development policies (Tree-planting project)
1) Tree-planting project _ _

The objectives of the tree-planting project are the sustained development
and conservation of firmland and forestland under the initiative of the Ministry of
Agriculture and the Ministry of Forestry, through general measures for agriculture
and forestry. The project aims at the planting and conservation of land that is
vulnerable to erosion, such as converted forest land. 1t also aims at improving the
functions and potential for use of the land as well as at increasing the possibility of
local development. It further seeks for the increase of 10b opportunities of the local
residents through the promotion of their participation in the project. The land area
covered by this project is 4.9 million hectors. The details of the project are as
follows:

- Construction ofa demonstration field for the conservation of naturalresources

- Construction of a settlement promotion field for the farmers living through
migrative slash-and-burn farming

- Creation ofa common forest

- Construction ofan adjustment dam



- Construction ofa nursery to provide nursery trees to farmers
2) Afforestation project
The objectives of the project are the promotion of afforestation of the forest
land, improvement and effective use of unexploited nationai forest, and increase of
job opportunities through the participation of the residents of the surrounding area.

The area covered by the project is 1.9 million hectors.

2.2 Socic-economic Conditions

2.2.1 Socio-economic conditions of Riau Province

1) The population density of Riau Province (35 people/kmz) is fow. However, since
the province receives large numbers of immigrants from other areas of the nation,
its population growth rate from 1980 to 1990 was 4.3 percent, higher than the
national growthrate of 2.0 percent (sec Table 2,3).

2) Approximately 80 percent of the nominal Gross Regional Domestic Product
(GRDP) of Riau Province was comprised of petroleum, gas, and petroleum based
products. However, due to the declining price of petroleum, the nominal GRDP
showed anannual growthrate of 8.9 percent from 1984 to 1989, which was only 70
percent of the national GRDP growth rate (annual rate of 15.1 percent) (see Table
4). _

3) The per capita nominal GRDP of Riau Province, excluding gas, petroleum, and
petroleum based products, was 834,000 rupiahs; and the difference between this
figure and the national statistic of 799,000 rupiahs was not large. In addition, the
annual growth rate from 1984 to 1989 was 11.9 percent, which closely
approximated the national growth rate {12.7 percent per annum). This mdicated
that the economic strength and development ‘of Riau Province, excluding the
petroleumrelated sectors, were on par with the national average (see Table 5).

4) In studying the nominal GRDP, excluding petroleum, the ratio of agriculture,
commerce, and transport/comfnunications sectors was 26,2 percent, 23.6 percent,
and 11.4 percent, respectively; and the main industries of the province were in these
sectors. The ratio of government expenditures of the nominal GRDP, excluding
petroleum was 9.3 percent and was nearly equal to the ratio of the manufacturing
sector (9.5 percent). Asaresult, the large government role inregional development
can be deduced (see Table 6).

5) The major export commodity of Riau Province is petroleum. According to the
earnings recorded for 1990, 65 percent of the petroleum exported were shipped to
Japan, followed by the United States, Singapore, China, Korea, Taiwan, and
Australia, respectively (see Table 7).



2.2.2 Socio-economic conditions of Kab. Bengkalis

1) The annual population growth rate of Kab. Bengkalis from 1980 to 1990 was 4.8
percent, slightly higher than the average growth rate for the province (4.3
petcent/year). The population ratio of Kab. Bengkalis was 26.1 percent in 1980 and
roseto 27.3 percent by 1990. Inaddition, the population density of Kab, Bengkalis
was 30 people/km’, which was slightly lower than the entire average density of Riau
Province (35 people/km’). It had the third lowest population density of the other
kabupaten in the province (see Table 8).

2) The ratio of Chinese Indonesians in Kab. Bengkalis in 1990 was estimated to be
about 20 percent of the entire kabupaten. This was higher than the national ratio
(under 10 percent). Kecamatam which contain a ratio of Chinese Indonesians
higher than the kabupaten average are Banko (37.5 percent), Kubu (34.0 percent),

" Rupat (30.6 percent), west Dumai (29.1 percent), and Tebing Tinggi (26.3
percent). : ' _

3} The per capita GRDP for the Kab. Bengkalis in 1990 was 565,000 rupiahs, which
was higher than the neighboring kabupaten (Kanpar, Indragini Hulur, Indragiri
Hilir) {see Table 9). :

4) The industrial distribution ratio of the GRDP in 1989 (1'983 constant price) for
businesses, hotels, and restaurants in the Kab. Bengkalis was 28.1 percent,
followed by agriculture at 25.6 percent. The distribution ratio of manufacturing
was 13:3 percent, second only to the special district of Batam, which has been
designated for industrial development (34.4 percent). In addition, the distribution
ratio for mining was 10.9 percent, succeeding Riau isfands (14.3 percent) (see Table

- 10). | | |

5) The roads in the study area are not paved, with the exception of the road network in
Bengkalis island running from Bengkalis to the western tip of Meskom, and from
Bengkalis to the northern end of Bantan Air. The unpaved dirt roads pass through

- the plains and often become impassable during the rainy season. As a result, boats
are used as a means of transport not only in inter-island travel, but within an island

itself. Hence the relative importance of water transport is high.

2.2.3 Socic-economic Conditions of the Study Avea
1) Dumai is the largest city in the study area, followed by Bengkalis and Sefatpanjang.
The population density surrounding the cities is high (greater than 1000 people/km’
in residential areas) and it is low in other areas (50-100 people/km’ in residential
areas)(see Table 11).



2) The objective of this study is the management and conservation of coastal
resources. Since the coastal arcas are major production sites for fisheries, it was
considered relevant to select a desa with assertive fishing activities as the model
area for the study. It was also surmised that in desa with more than 30 fishermen, an
RT comprised of fishermen existed within these desa. In examining the
corresponding relationship between the fishing villages and the socio-economic
findings on occupational distribution, about 80 percent matched. Consequently, it
was decided that the model area would be selected from among desa with more than
30 fishermen.

3) In the study area, industrial activities such as manufacturing, etc. are not extensive.
Per capita net production was meager in term of per capita annual income. Desa
with a per capita net production lower than the poverty line established by UNDP
(per capita annual income of US$160.00 =Ryp.320,000), was considered deprived.
The final objective of the study was to select a model fishing desa and to formulatea
regional development plan, in order to improve the socio- economic conditions of
the study area. It was concluded that the surrounding poverty level villages where
dévelopment has been slow would be a factor in the selection process.

4) There are many desa with a high population ratio of Chinese Indonesians in Kab.
Bengkalis. The average income level for the entire desa may be low, but the Chinese
residential areas are affluent. In many cases, economic development can be
anticipated due to concerted self-help efforts. The selection process for the model

- area will take this factor and the data collected by the field study team members
(standard of living of the inhabitants, self-help efforts in development, etc.), into
consideration. ' .

5) Plans on land utilization have been formulated for Kab. Bengkalis, and regional
divisions have been made according to the categories listed below. Desa which
does not contradict this plan should be selected; and it is necessary to coordinate the
study with the development plans of the kabupaten.

*Protectedland ° Commerce *Manufacturing  * Residential land
* Fisheries * Livestock  * Plantations * Food crops

» Settlements * Forests



2.3 Fishery Production and Fishing Grounds

2.3.1 Fishery Resources
(1) Development offishery inthe Malacca Straits

' Since the 1960s, expensive marine animals such as shrimp have become export
items for Japan and Western countries. For Southeast Asian countries, fishery
focusing on such marine animals has become an important means for acquiring foreign
currency. For this purpose, the motorization of fishing boats and the introduction of

trawling have been promoted, and the catch volume increased sharply.
In Indonesia, the origin of trawling is said to be Bagansiapi-api of Kee.
Bengkalis, Rian Province, facing the Malacca Straits. Trawling in the Malacca Straits
was diffused from Bagansiapt-api to the special district of Aceh in the coastal area of
Sumatra island, Northern Sumatra Province, and Riau Province. But restrictions of
trawling have been intensified because of the exhaustion of resources due to the
increase in catch intensity and conflicts between trawling boats and coastal fishing
‘boats. This resulted in the complete ban on trawling in 1980. However, shrimp
trawling is still permitted only east of the 130 degrees east longitude line on the

condition that shrimp nets be used instead oftrawl nets.

The history of trawling in:Indonesia isas follows:

1965 Beginning of trawling operations in Bagansiapi-api

1976 Restrictions on the number of trawling boats and fishing grounds for
trawling

1978 Ban onthe construction of trawling boats

1980 Compieté banontrawling

(2) Fisheryresourcesinthe Malacca Straits
1) Researchon fishery resources i the Malacea Straits inthe 1970s

In 1976, a joint seminar was conducted with Indonesia, Thailand, Malaysia
and Singapore under the South China Sea Fisheries Development and Coordinating
Program of FAO. On this occasion, fishery resources surveys on demersal fish,
shrimp and pelagic fish were conducted in Aceh, Northern Sumatra and the Riau
coast inIndonesia,

The Indonesian territory of the Malacca Straits is largely divided into Aceh
and Northern Sumatra/Riau. In this survey report, the MSY (maximum sustained

1:Repori of the Workshop on the Fishery Resources of the Malacca Strait.



yield) of the demersal fish inclliding shrimp in the entire Malacca Straits was

estimated at 85,000 tons per year (8,000 tons/year in Aceh, 77,000 tons/year in

Northern Sumatra/Riau), while the total fish catch between 1973-75 was 82,622.5 -

89,404.8 tons, slightly exceeding the said MSY of the arca (see Table 12). With

regard to this situation, the Indonesian government proposed the following

undertakings:

(D 1n 1975, the fish catch volume in the area was almost identical to its MSY.
Therefore, the number of fishing boats should not be increased. As for new
trawling boats, only large-scale ones will be introduced for operation in the
new fishing grounds of more than 40 meters deep (potential catch volume:
58,000tons).

(@ Trawling in the coastal areas of less than 10 meters deep will be completely
banned. These areas have an important role of recovering resources that are
already under pressure from the small-scale fisheries.

®  Shift some of the large-scale trawling boats operating in Northern Sumatra and
Riauto the South China Sea, the Karimata Straits and the Javanese Sea.

The MSY of the pelagic fish in the Malacca Straits was estimated at 70,000

tons per year, whereas the fish catch volume between 1973-75 was 32,597 - 66,027

tons. Among the pelagic fish resources are mackerel, horse mackerel, sardines,

anchovies and tuna. The MSY for tunas, Indian mackerel and horse mackerel was
estimatedat 5,000 tons, 20,000 tons and 15,000 tons, respectively.

2) Resources survey i recent years

"Distribution and potential catch of marine fish resources in Indonesian
waters’ reports that the annual potencial catch volume in the Malacca Straits for
demersalfish, pelagic fish and prawn was estimated 116,900 tons, 108,000 tons and
22,900 tons, respectively (see Table 13).

And another survey conducted in 1992 by the University of Diponegoro as a
part of the coastal villages development project (Proyek Pengembangan Desa
Pantai’) of DGF reports that the MSY of the pelagic fish resources was estimated
78,500 tons.

2:Potensi dan Penyebaran Sumberdaya Ikan Laut di Perairan Indonesia
3:Studi Penyusunan dan Penataan Zona Penangkapan Ikan di Perairan Selat Melaka



(3)

Trend of fish catch volume and CPUE
The trend of the pelagic fish catch volume and CPUE in the Malacca Straits

 between 1969-90 is shown in Table 14. The total fish catch volume, which was 40,000

(@)

- 60,000 tons in the early 1970s, has almost doubled in 1990 to 97,274 tons. However,
the CPUE is on the decline, meaning that the increase in the fish catch volume is the
result ofa substantialrise in the fishing effort.

The number of fishermen in the Malacca Straits has risen from 139,197 in 1981
to 21 0,531in1991. Accordingly, the number of fishing boats has risen from 32,87910
48,039 aver the same period (see Figure 2.1). Among the fishing boats, outboard-
engine boats have shown 2 significant increase; from 8,909 in 1981 to 22,949 in 1991,
or2.5 times over 11 years,

The volume of the fish catch by gill-net fishing is stagnating after the peak in
1987 (seé Fig. 2), and the catch volume per unit shows the similar tendency (see Fig. 3).
‘The catch volume of bottom long-line fishing is also stagnating after the peak in 1988,
and the catch volume per unit has shown a significant decline after the same year.

The MSY of the pelagic fish in the Malacca Straits was estimated at 70,000
tons and 108,000 tons in the surveys conducted in 1976 and 1989, respectively. The
catch volume in 1990, which was 97,274 tons, was almost equal to the MSY of the
pelagic fish in the Malacca Straits. Considering the trend of CPUE, a further increase
in the fishing effort should be avoided. '

Considering the significant decline of the catch per unit of the bottom long-line

“as describe above, a further increase in fishing effort to the demersal fish resources

should also be avoided.

Evolution of fishing catch volume and CPUE inRiau Province

The number of fishermen of Riau province operating in the Malacca Straits has
increased from 36,657 in 1981 to 65,531 in 1991. Accordingly, the number of boats
has increased from 12,640 to 22,038, Among fishing boats, powered boats have
almost tripled from 3,888 to 11,015 (see Fig. 4). '

Riau provihce shows a similar tendency to that in the overall area 6f_ the
Malacca Straits. The volume of the fish catch by gill-net fishing is stagnating after the
peak in 1987 (see Fig. 5), and the catch volume per unit shows similar tendency (see
Fig. 6). The catch volume of the bottom long-line fishing is also stagnating after the
peak in 1988, and catch voluime per unit has showna significant decline.

Based on the judgment that fishery resources in the Malacca Straits have
almost been utilized to its upper limit, Riau province stopped issuing fishing permits for
all new operations in the Malacca Straits to reduce the ﬁsh'ing effort and has put further
effort on the development of fishing grounds in the South China Sea.
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2.3.2 Fish Production/Fishing Ground Environment
(1)} Fishing grounds and fishing methods

1) The study area is located in the coastal area of Kab. Bengkalis, bordering the
Malacca Straits; and it includes the islands that lie adjacent to the main island of
Sumatra. Numerous long channels have been formed between the islands and their
total length i1s approximately 380 km. These islands are mainly marshland,
surrounded by mangrove forests.

2) Marine fisheries is the major form of fisheries carried out in the study area and the
level of inland fisheries is very small. The two major fishing grounds are located in
the Malacca Straits and in the channels between the islands,

3) The major fishing methods Being applied in the offshore waters of the Bengkalis
island in the Malacca Straits are drift gill nets and bottom long-lines. Fishing
grounds are generally less than 50 meters deep. The sea current flows in a
northwesterly direction throughout the year; and in the southeastern coastal waters
of the Ransang' island, the periodical tidal flow is utilized and Gombang fishing (a
kind of bag-net fishing) 1s prevalent. From November to March, the number of
fishing operations decline due to strong north winds,

4) Tidal flow is generated in the channels by tidal changes, and Gombang, Ambai, and

~ other traditional forms of fishing are being applied.

(2) Fishproduction

1} The production volume of marine fishing for the entire Kab, Bengkalis represents
that of Riau province in‘the Malacca Straits, but for the past several years, it has
declined to 80,000 tons. The average annual growth rate from 1987 to 1991 was
0.1 percent. The annual growth rate for fish, shellfish, and mollusks was -1.0
percent; 2.9 percent, and 0.8 percent, respectively. Fish production is declining, but
it is supplemented by the rise in prawn productton from Gombang fishing, etc (see
Figure 15). _

2) Asshown inthe following table, the poorness in fishing efficiency in the Study Area
is conspicuous against a comparison of marine fisheries production, number of

fishermen and boats inthe entire Kab. Bengkalis for 1991.



Fish Production Number of NumberofBoat Production/ Production/

x10'ton (%) Fishermen x10%onts (%)  Fisherman  Boal
x10°person (%)
Kab.Bengkalis  85.5 (100.0) 6.8 (100.0) 5.3(100.0)  1Zton 17ton
TheStudy Area  14.0 (16.4) 2.0(29.9) 2.0 (37.0) 7ton 7 ton

(3) Fishing operation according to fishing method

1) Gillnet fishing
Gill net fishing is eniployed by both powered and non powered fishing
boats. '
- Gillnet fishing by non powered boats (here after referred as "sampan')

A sampan carrying two fishermen operating in the channel near the
fishing village, uses drift gill nets, bottom’ gill nets (about one to two
kilometers iong) stationary gill nets, ﬂoatmg gill nets, etc. which are fishing
nets are single fiber nylon nets with a mesh size of 65 to 70 mm.

- Gill net fishing by powered boats

Gill net fishing used by powered boats are drift and battom glll nets.
Their fishing grounds are not confined to the Malacca Straits and _
occasionally their fishing operations are carried out in the South China Sea.
In the case of fishing in the Malacca Straits, their operations may last more
than one week. Two times fishing operations p.er month are equivalent to a
total of approximately 15 to 20 days out at sea.

Although much of the fishing is carried out at night, OCCasio.naIIy they
take place during the day. Fishing operations from throwing to hauling net
require five to seven hours of fishing. Generally, fisherraen average two
fishing operations at night.

The major fishing grounds in the Malacca Straits are located in the
northern coastal waters of the Bengkalis island. There are two fish export
centers at Bantang Tengah and Muntai in this area.

There are some villages engaged in gill-net fishing using mother boats
in the Study Area. In this case, both the mother boats and mdependent
fishing boats carry out their fishing operations together.

Drift gill nets are operated by powered boats of 12 - 16 meters long
and with 6 to 20 horsepower; and the fishing is carried out at a depth of 20

to 30 meters.



The size of the boat for bottom gill nets is approximately the same as
that of drift gill nets. The water depth of the fishing grounds is about 30 to
45 meters. Fishing operations are generally carried out at night, but
sometimes done in the daytime, and throwing net is carried out two to three
times a day.

2) Bottom long line

Drift gill net boats often carry bottom long line, while there exist
exclusive ones for this methods. outfits. They operate bottom long line
'ﬂshing at night and aim to catch large fish in almost the same fishing grounds
and water depth of the bottom gill net. The main line 15 rolled and set ina
square box or a circular basket as one unit and the branch hnes equipped with
hooks are hung by such a unit. The main line and the branch lines are thrown
and let sink into the sea bottom while cruising the boat. The boats only
engaging this fishing equipped with 20 - 30 baskets carry out their operation
once a day. In contrast, the boats engaging both drift netting and bottom
long lining equipped with 3 - 5 baskets carry out their operation two to three
times a day.

3) Traditional fishing methods
- Gombang, Cici

The Gombang and Cici are one kind of stationary bag nets which
utilizes the tidal flow to harvest fish. It is often set about 10 days during the
period of the spring tide. Hauling nets are done four times a day during the
time period when the tide has receded. Although these fishing methods are

“commonly used throu'ghout the Study Area, they are most prevalent in the
southeastern channels and in coastal shallow waters.
- Ambai

The Ambai is also a type of bag net used during the tidal flow, similar
to the Gombang. However, unlike the Gombang, the Ambai has a bamboo
cage attached to the end as a cod-end.

- Pengerih

The Pengerih is a bag net used during the tidal flow to catch medium
layer fishes. This fishing gear differs from the Gombang and Ambai. The bag
net is attached to a rope which is tied to the end of a wooden stake. Like the

Ambai, a bamboo cage is attached to its end during its operation.
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- Belat, Togok
The Belat is a fishing gear made up several fence nets attached
together. During the tidal flow, the fish and shellfish are guided into the nets.
The Togok is 5 fishing method which utilizes wooden sticks beaten to the
bottom in stead of fence nets, to guide the fish into the bag net.

- Bubu
Bubu is a Chinese lantern shaped bamboo cage made of rottan which is

widely used in Indonesia and throughout Southeast Asia. In addition to the
ordinary bubu, there are Lukar or Bubu Buton which are large bamboo
cages.

- Kiso

The Kiso is a triangular shaped net, a kind of push net, used in the

shallow coastal waters to harvest small fish, prawn, etc.. It is mainly used
during the night with lights attached at its head, but they are also known to be
used during the daytime.

Target fish species

The major species of fish caught by gill nets are narrow-barred king mackerel,
thread fin, wolf herring, etc. Thread fin bream, giant sea perch, ray, etc. are caught by
long lines; and mysid shrithps, prawn, hairtail, Bombay duck, etc. are by the Gombang
(see Table 16).

Relationship between fishermen and Tauke

| Many of the fishermen in the Study Area borrow their operating capital from
fish traders (Tauke, mainly Chinese Indonesians) and repay their loans with their fish
catch. This practice has continued for many years. Although the credit ties between
both parties is not clear, this practice has left the fishermen without any surplus

earnings for savings.

Fishing regulations

Overall, the fishermen's knowledge of fishing regulations was poor and many
were not even aware that such reguiations existed according to our interview survey
result. The fishermen cooperatives which acknowledged practicing voluntary

restrictions, were only five villages out ofthe 60 surveyed.
Constraints of existing fisheries in the study area

The constraints of existing fisheries by the type of fishing villages are

summarized below.
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1) Fishing villages mainly using gill-net and/or bottom long-line

These villages are aiming to export their catches by targeting high
commercial valued fish (e.g. narrow barred king mackerel and wolf herring).
Constraints of their fisheries are as follows ;

- long termstagnation of fish catch
- Disadvantaged situation of fishermen controlled by the Tauke
- Lack of proper marketing facilities and equipment
2} Fishing villages mainly using fishing methods utilizing tidal current such as
Gombang, etc.. ' _

These villages can be divided into two types ; one is the village mainly
catching shrimps of.high commercial value in the coastal shallow waters, the other
mainly catching fish in the channels between islands. The shrimps are exported,
anchovies and mysids are processed, and the rest of fish including trash fish are
locally consumed. Constraints of their fisheries are as follows.

Villages which mainly catch shrunps

- Long termstagnation of shrimp catch
- Disadvantaged situation of fishermen controlled by the Tauke
- Need of improvement of existing marketing facilities and equipment

Villages which mainly catch low market value fishes

- Small volume of fish catch and its significant seasonal changes
- Machamount oftrash fish in fish catch
- existence of many part-time fishermen whose main income source is mangrove

feliing

2.3.3 Aquaculture
(1) Aquaculture production in Riau province

1} The production volume of aquaculture in 1991 was 944.5 tons, which was only 0.5
percent of the total production volume of fishery products of 188.282 tons for the
same year (see Table1 8).

2) According to provincial fishery statistics, the aquaculture industry is mainly divided
into fresh water culture and brackish water culture. Recently, ocean cage culture of
giant sea perch inriver mouth and propagation of blood cockle frys has started.

3) The production volume in 1991 for brackish water culture was 221 tons and 723
tons for fresh water culture. The Riau provincial government has earmarked
brackish water culture products for exportation and fresh water culture products
for the local consumption in the inland areas. The study area in Kab. Bengkalis is
targeted for brackish water culture.
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(2) Aquaculture development planin Kab. B_engkal.is

3

(4)

The government of Kab. Bengkalis has concentrated its efforts on developing
aquaculture. Ofthe fishery development projects implemented in the kabupaten from
1989/1990 to 1991/1992, 23 projects were related to aquaculture. These government
assistance projects are channeled to the fishermen through KUD (multipurpose village
cooperative) and the fishermen Kelompok (fishermen cooperative based on fishing

method).

Present conditions of aquaculture within the Study Area

1) Although shrimps, mud crabs, giant sea perch, etc. are cultured in brackish water,
there are stilf in the experimental stage, and technological and operational problems
have hindered efforts to achieve stable operations, Meanwhile, cage culture of
giant sea perch in the vicinity of the river mouth has started and shipments have
commenced inthe Bengkalis. island. However, inview of being depended on supply
of imported fry at a high price and significant fluctuations of the exported price,
achieving a stable base of operations i1s an issue. _

As for propagation of brood cockles, efforts to transplant its fry have done in the
north coast of the Marbau island, but precautions are required in selecting fishing
grounds, dueto floods during the rainy season and siltation from the rivers.

2) DPP and/or DPK provides assistance to aquaculture by providing the initial
investment and technological and operational guidance. However, in many cases
the first operation ends in failure due to an inadequate budget and guidance period,
despite deficient technological and operational capabilities of the fishermen; and

subsequently, the project is discontinued.

Prospects for aquaculture

Several large scale areas of mangrove forests are found along the banks of the
rivers in the Study Area, which have potential of supply source of giant sea perch, mud
crabs, etc. Inaddition, trash fish harvested by Gombang nets set up along the channel,
are ableto provide feed for aquaculiture operations. Inview of these factors, it has been
concluded that aquaculture development in this area is prospective. However, fry
production within this area should be aimed in further in stead of being depended on
supply of imported fry.



2.4 Fish Marketing/Processing

2.4.1 Balanced Supply and Demand of Fish in Indonesia

1} According to island groupings, fishery products are in great shortage in Java, in
slight shortage in Sumatra, and the remaining islands are all surplus areas. Ttis
surmised that the fish surplus of Kalimantan fills the shortage in Sumatra and Java
(see Table 18).

2) Fishery products are abundant in the areas east of Java and the flow of fishery
products in central Indonesia moves from cast to west. Inaddition, North Sumatra
provinge is a fish shortage area and surplus fish products from Riau province are
shipped there. '

3) It is surmised that a major marketing route exists, which ships fish products from the
Kab. Kepulanan Riau geographically near Java, to Jakarta and Singapore. Asa
result, fresh fish (particularly high priced fish) tend to be in short supply on the
island of Sumatra; and the major fish product consumed in the provinces of Riauand

North Sumatrais the relatively inexpensive processed fish.

2.4.2 Fish Marketing/Processingin the Study Area

1) The export volume of Riau province rose from 9,400 tons in 1986 to 51,000 tons m
1991, indicating a growth of 5.4 times. Export earnings were 4.2 million rupiahs in
1986, and reached 43.5 million rupiahs in 1990, showing a growth of 10.4 times
(see Table 19, 20). The growth in earnings was particularly remarkable from 1989;
and it is surmised that exports of high value added fishery products have been
increasing since that time.

2} Much of the fish exported from Riau province are from Kab. Kepulauan Riau
located to east of the Study Area, and from the kec. Kubu and Banko in the Kab.
Bengkalis, located west of the Study Area. In 1991 the fish export, converted into
raw fish, was equivalent to 11,640 tons or an earnings of 2.2 million US dollars (see
Table 21, 22). Ofthis export, the export volume from the Study Area was only 453
tons or an earnings of 844,000 US dollars.

3) Much of the fish volume exported from Riau province is fresh fish (85 percent),

followed by processed prawns (4.2 percent, see Table 23). Nearly all of the fish
products exported from Kab. Bengkalis were fresh fish and some dried and salted
fish.

4) Since fish inflow and outflow volume is unknown, it was difficult to project the fish
consumption volume of the Study Area. Based on the result of the socio-economic
interview survey, per capita fish consumption in this coastal area was estimated at
42.4 kg/year, while that of the entire province of Riau was estimated at 28.0 kg/year
based on the balance in fish supply and demand in Indonesia. Accordingly per
capita fish consumption in the coastal area is likely to be larger.
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5) The Study Area is located near Singapore and Malacca in Malaysia; and the large
fish production centers of Bagansiapiapiand Cinaboiin Kec. Banko are to the west.
Although the influence of these two areas caunot be ignored, the core of the Study
Area, in terms of population, commerce, govemmenf, etc., is Dumai, Bengkalis,
and Selatpanjang. This core forms three separate marketing zones, specifically the
Dumai marketing zone in the west and the Bengkalis and Selatpanjang marketing
zones (see Fig. 9).

6) The Dumai marketing zone has two centers, namely Tg. Medang (Rupat island)
which is the fish export center for Malacca, and Dumai, the local consumption
center. The center of the Bengkalis marketing zone is Bengkalis, but Bantan
Tengah and Muntai facing the Malacca Straits are also the fish export pont for
Malacca. The northeastern part of Bengkalis island is located closer to
Sclatpanjang and its ties are stronger with this distribution zone. Fish is exported to
Singapore via Selatpanjang. Among the three distribution zones, Selatpanjang is
the largest in terms of area, production, and consumption volumes. Tanjung Kubuv
is the export center of Rangsang isiand and fish is transported from there to Tanjung

Barai. . '

-7} The exporfed fresh fish from the Study Area has problems in terms of freshness and
size, and therefore its price is comparé.tively cheaper in the markets of Malacca and
Singapore. In the Malacca market, the price of fish greatly depends on its quality
and size. In case of wolf herring and narrow-barred king mackerel from Indonesia,
wholesale price of fresh and large size ones (Rp. 7,200/kg) is more than 1.5 times
higher than average wholesale price of the same fishes (Rp. 4,600/kg). Alsoincase
of Jurong market in Singapore, qualified fish is more appreciated. The prices of
these fishes in very fresh conditions even from Indonesia are Rp. 10,800/kg in ]arge
size and Rp. 8,400 /kg in smaller size, respectively (see Table 24). _

8) Dueto the undeveloped road network on land, with the exception of certain areas in
Bengkalis island, the fish catch is transported by either fishermen's boats or fish
carries owned by the Tavke to marketing center (Dumai, Bengkalis, Selatpanjang,
etc.).

9 In studying the production volume of marine fisheries which were processed in
1991, the ratio of fresh fish, dried and salted ﬁsh, and for terasi was 35.8 percent,
39.3 percent, and 24 percent, respectively (see Fig. 25)}.
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