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ABSTRACT 

In Malaysia, Fish Aggregating Devices (FADs) have been widely deployed to increase 
the productivities of fish biomass in the surrounding waters, thereby enhancing 
fishermen's catch and income. The FADS are usually constructed by LKIM, a 
government agency entrusted with the socio-economic development of the fishing 
communities. In some instances, however, FADS are privately constructed and owned 
by individual boat owners or groups of boat owners who have exclusive use right over 
the FADs. Under their own management regime including a rental scheme to other 
fishermen who wish to fish in their FADS areas. Understanding and documenting the 
management systems currently practised by fishermen in the FADs areas are therefore 
of crucial importance. This paper examines the different types of institutional 
arrangements and management practices established over the artificial structures and the 
surrounding fisheries resources. Issues and problems related to the management of 
FADS are also discussed. The paper concludes with some general suggestions on the 
possibility of using FADS as a community-level mechanism in the implementation of a 
community-based management system in the artisanal fisheries. 

1. Introduction 

Artificial reefs (ARs) and fish aggregating devises (FADs) are becoming increasingly 
popular as resource enhancement and conservation measures. Basically, ARs and FADS are 
man-made or natural objects deliberately placed on the seabed to increase the abundance and 
availability of the fish biomass, thus making fish capture easier. Such practices have long 
been adopted by the traditional fishermen on the East Coast of Peninsular Malaysia since the 
early 1900s. 

The increasing popularity of ARs and FADS raises issues related to accessibility, use 
and management of the resources on and around these artificial structures. This paper 
attempts to examine these management implications and issues. In particular it explores the 
possibility of using FADS as a local or community-level institution to implement a 
community-based management system. 

2. State of Fisheries Resources in Malaysia 

The total marine catch of Peninsular Malaysia is about 820,000 mt and accounts for 
about 86% of total fisheries production of Malaysia. Annual catch rates, however, are either 
stagnating or declining in a context of global overfishing. It appears that the West Coast 
inshore fisheries (within 12 miles of the coastline) had been overfished sometimes in the mid- 
1970s. Gross indications of overfishing were declining catch per unit effort (CPUE); 



increase proportion of trash fish landings; complete disappearance of certain commercial 
species such as the u t a r i u s  lactariu~; and declining catch trends. 

Recent evidence also indicates that current levels of exploitation of both demersal and 
pelagic resources on the West Coast ha$e exceeded the maximum potential yields )estimated 
to be 160,000 mt and 90,000 mt respectively). This means that there is no more scope of 
expansion for both types of fisheries on the West Coast and that concerns here should be 
more of conservation rather than exploitation. 

The situation on the East Coast, however, is slightly different where its demersal 
fisheries are believed to be relatively underexploited. Chong (1973) assessed that the 
maximum potential yields for the demersal resources in this region might be between 81,000 
and 91,000 mt while the average annual catch for 1980-1990 was 72,650 mt. There appears, 
therefore, a slight scope for expansion of the demersal fisheries on the East Coast. The 
pelagic resources, however, seemed to be overexploited with an average catch of about 
122,000 mt over 1980-1990 against an estimated maximum potential yield of 75,000 mt. 

The evidence above indicates that the coastal fisheries resources of peninsular Malaysia 
are being exploited to the point where overfishing occurs. This situation provides clear 
empirical evidence of the "tragedy of the commons" associated with the open-access nature 
of the fisheries resources, In the case of the Malaysian experience, however, overfishing has 
not been singly caused by the open-access nature of the resources, but also by the impact of 
technological growth, particularly trawling. The rapid growth of the modern trawl-based 
sector in the mid-1960s not only resulted in intense pressures on the fisheries resources, but 
also to violent conflicts with the artisanal fishermen whose traditional fishing grounds had 
been blatantly encroached by the trawlers. 

3. The ARs and FADS Programmes in Malaysia 

The need to conserve and manage the resources thus becomes increasingly important. 
In a broad sense, resource enhancement through the use of artificial reefs (ARs) and fish 
aggregating devices (FADs) is one aspect of fisheries management. Beside the traditional 
management approaches such as fishing effort regulation, licensing, zoning, closed areas etc., 
ARs and FADs are now seen as important elements of fisheries management and 
conservation. Accordingly, as a strategy towards checking further deterioration of the 
fisheries resources, ARs and FADs were constructed within the coastal waters of Peninsular 
Malaysia, Sabah and Sarawak. 

To date, several ARs and FADs projects have been successfully launched by the 
Fisheries Department and the Fisheries Development Board of Malaysia (the Lembaga 
Kemajuan Ikan Malaysia - "LKIM"). By 1992, 254 FADs constructed from scrap tyres, 
concrete cylinders, cuboids and old boats had been erected by LKIM throughoht Peninsular 
Malaysia and Sarawak as shown in Figure 1. Similarly, the Fisheries Department had put 
up a total of 65 ARs made of scrap tyres and derelictkonfiscated boats throughout the whole 
country as shown in Figures 2(a) and 2(b). 

The primary objectives of ARs and FADs, mentioned earlier, are to enhance the 
biological productivity of the fish biomass; to rehabilitate and conserve marine habitats 
adversely affected by fishing activities; and to help generate the recovery, conservation and 
enhancement of the fisheries resources. Apart from the biological justifications, ARs and 
FADs also fulfil certain socio-economic objectives, namely, to increase fishermen's catches 



and incomes; to reduce the operating cost of fishing; and to deter the trawlers from 
encroaching in the inshore waters. 

Operationally, however, there is a basic difference between ARs and FADs. While the 
ARs, locally known as "Tukun Tiruan", managed by the Fisheries Department, are geared 
more towards long-term resource enhancement and conservation, FADs (known as "unjam- 
unjam") constructed by LKIM are erected primarily to enable artisanal fishermen to fish in 
the waters adjacent to the artificial structures. In fact, this is an age-old practice among the 
purse seine fishermen on the East Coast of Peninsular Malaysia who usually used coconut 
frpnds weighted with rocks or cement to attract and aggregate the fish, thus facilitating the 
netting of the fish. Nowadays, the materials used range from scrap tyres, tree trunks and 
derelict boats to modem highly sophisticated pyramidal or cuboid structures made of 
concrete. Another basic difference between the Fisheries Department-managed ARs and the 
LKIM-managed FADs is that fishing is strictly prohibited in the vicinity of the ARs. On the 
other hand, the LKIM-erected FADs are primarily to enable artisanal fishermen to fish in the 
vicinity of these structures. As such, FADs erected by LKIM are open-access and can be 
used by any artisanal fishermen. 

In addition to the ARs and FADs initiated by the fisheries Department and LKIM, 
individuals and groups within the local fishing communities have also taken initiatives to 
erect FADs as a means to rejuvenate fisheries resources depleted by trawling activities, thus 
improving catches and incomes. But, unlike the LKIM-erected FADs, access and use of the 
individual- or group-initiated or "private" FADs lie with the people responsible for their 
construction. This has enabled them to establish their own management regimes. Since 
private FADs are characterised by the presence of "defined property rights" governing access 
and use of the resources around it, the resources therefore cease to be common property and 
open access. 

4. FADs Programmes in Malaysia 

FADs, subsequently known as unjam-unjam, whether government- or fishermen- 
initiated, raise several fundamental issues related to the ownership qnd management of the 
resources around the artificial structures. An examination of these issues, however, require 
a prior understanding of the different types of FADs schemes currently practised in the 
country: 

LKIM Uniam-Uniam Scheme 

The stated objectives of this government-funded scheme, first launched by LKIM in 
1983, are as follows: 

(a) To enhance the biological productivity and fisheries resources in the inshore waters (0-5 
miles) through the creation of new fish habitats; 

(b) To rehabilitate and conserve fisheries resources that have been adversely affected by 
trawling activities; 

(c) To help generate the recovery and conservation of the fisheries resources in the inshore 
waters, thereby increasing the catches of artisanal fishermen using traditional gears such 
as drift nets, traps and handlines; 



(d) To protect the inshore waters from being encroached by the trawlers since the trawl net 
will be damaged if it is being dragged along the'seabed where unjam-unjam are erqted; 

(e) To create a kind of "user right" for the artisanal fishermen over the fisheries resources 
around unjam-unjam; and 

(f) To promote among the fishermen an awareness of and a sense of responsibility for 
sound resource management and conservation practices. 

The LKIM unjam-unjam scheme is thus socio-economically biased towards increased 
accessibility to the resources, catches and incomes of the artisanal fishermen. 

LKIM-sponsored unjam-unjam are made primarily of scrap tyres, particularly during the 
earlier phase of implementation, but are now being replaced UWI cuboids and concrete. The 
initial capital cost for scrap tyre unjam-unjam ranged from $50.00 for a small cluster (10,000 
tyres per cluster) to $150,000 for a large cluster (30,000 tyres per cluster) cuboid. Concrete 
unjam-unjam are more costly with the initial capital ranging from $105,000 for a 1,500-unit 
cuboid unjam-unjam to $165,000 for a 5,000-unit concrete unjam-unjan~. Under the Fifth 
Malaysia Plan (1986-1990), LKIM spent some $4 million on a e  unjam-unjam project; 
another $2 million has been allocated under the Sixth Malaysia Plan (1991-1995). 

Unjam-unjam constructed by LKIM are considered to be a public service to the artisanal 
fishing communities and at the moment no charges are imposed on the users. As such, these 
are seen to be publicly-owned with fishermen having unlimited access and use of the unjam- 
unjam. Therefore, there is no assignment of property right to any single user group. 
However, most of the time unjam-unjam are erected at the request of an identified and 
homogeneous group of fishermen or Fishermen Association from a particular village or area. 
The same fishermen groups also usualIy participate during the deployment and mooring of 
the unjam-unjams and subsequently become the main beneficiaries of the programme. There 
is also a tendency on the part of the group of fishermen to treat the device as theirs and to 
become self-appointed custodians of the unjam-unjam to the extend of excluding fishermen 
who do not belong to the group. So far, this arrangement seems acceptable and feasible and 
there appears to be some kind of mutual understanding or "gentlemen's agreement" with 
other fishermen, i.e. those outside the identified group or from other villages, who usually 
avoid fishing around the unjam-unjam areas that are already designated as belonging to a 
certain group. For the time being, no licence fees are charged to users of the unjam-unjam 
including the group of fishermen who are the unofficial "owners" of the unjam-unjam. 

Private Un-iam-Uniam Scheme 

The use of unjam-unjam by artisanal fishermen in the East Coast of Peninsular Malaysia 
dates back to the early 1990s. Overexploitation and serious destruction of the fisheries 
resources in the inshore waters caused largely by the trawlers prompted the artisanal 
fishermen to build more unjam-unjam to help restore their fishing grounds. Today, unjam- 
unjam are constructed and used mainly by the handline, trap, driftnet and purse seine 
fishermen. But, unlike those constructed by LKIM, the private unjam-unjam are made 
primarily of coconut fronds and their placement is not restricted to the 0-5 miles waters. 

Since the private unjam-unjam are made largely from coconut fronds, its capital cost is 
naturally lower than the concrete or cuboid unjam-unjam built by LKIM. Based on field data 
obtained from private unjam-unjam owners in Kuantan, the initial capital is estimated to be 
approximately $100 per unit including material costs for coconut fronds, ropes, plastic floats 



and bamboo poles. It is understood that 20 units make up one cluster of unjam-unjam. This 
means that if each owner owns 100 clusters (or a total of 2,000 units), his initial capital cost 
will amount to $20,000 ($1000 per unit x 2,000 units). The viable number of clusters for 
each boat is reported as 4, meaning that if an owner has 100 clusters, 25 boats can use the 
unjam-unjam at any one time. 

The cost of labour is negligible or almost nil since much of the labour needed during 
the construction and deployment of the unjam-unjam is provided by the owner himself with 
the help of his family and fellow fishermen. The unjam-unjam, once erected, requires some 
upkeeping and maintenance which usually comes up to approximately $1,000 a month for the 
whole 100 clusters. It should be noted that maintenance of the unjam-unjam is carried out 
only once in 2 to 3 months or whenever the need arises. 

As expected, the owner of the unjam-unjam is solely responsible for its management and 
maintenance. To optimise the use of the unjam-unjam, the owner rents it out to purse seiners 
operating in the area for a fee. In other words, apart from the owner's personal use, the 
unjam-unjam is also being rented out to others for additional income. In the Kuantan area, 
the common practice is for the unjam-unjam owner to charge 25% of total gross earnings 
from the purse seiners as a fee for the use of the unjam-unjam on a trip basis. These fees 
can be seen as return to the unjam-unjam owner for his capital and entrepreneurship. It is 
claimed that the owner customarily shares part of the income earned from the unjam-unjam 
fee with his crew members. Taking a handline operatorlunjam-unjam owner with 4 crew 
members as a hypothetical case, this share system can be illustrated as follows: 

Income earned from unjam-unjam fees at $3,500 
(represents 25% of total gross earnings of purse seiners) 

Divided into 7 shares: 
1 share = $500 
2 shares ($1,000) for the owner as return to capital 
1 share ($500) goes to a special fund for maintenance of unjam-unjam 
1 share ($500) each for the 4 crew members as bonuslincentive payment besides income 
from fishing 

The private unjam-unjam thus not only can bring additional income to the owner but 
also to crew members working for the owner, helping to ensure a more equitable division 
of benefits among artisanal fishermen. 

Beside renting out the unjam-unjam to the purse seine fishermen, it is also a common 
practice for unjam-unjam owners to allow handline and driftnet fishermen to use their unjam- 
unjam for free during the daytime when the purse seiners are not fishing. In return, the 
"free users", usually fellow-fishermen and relatives of the owner from the same village, help 
out with the general upkeeping and maintenance of the unjam-unjam and during the mooring 
and deployment of new unjam-unjam. Such demonstration of cooperation and comradeship 
certainly augurs well for community-based management. 

Joint Persatuan Nelavan and Private Un-iam-Un-iam Scheme 

This is yet another type of unjam-unjam scheme currently being practised in the Kuantan 
area involving a type of joint-venture between the Persatuan Nelayan (PN) and private unjam- 
unjam owners. Under this scheme, which is incorporated under a bigger Marketing Project 
managed by PN, the unjam-unjam owner combines forces with a group of 10 fishermen all 



of whom are PN members; engaged in similar type of fishing gear and are participants of 
the Marketing Project. An interesting feature of this scheme is that the unjam-unjam owner 
is also one of the group members and acts as its leader. It should be noted that this gmup 
fishes around the unjam-unjam which, although belonging to a single person (i.e. the leader 
of the group), is freely accessible and can be used by the group members. 

The payment system adopted under this joint-scheme is illustrated as follows: 

Income earned from unjam-unjam fees at $3,500 
(represents 25% of total gross earnings from purse seiners) 

Of this amount ($3,500) 
10% ($350) goes to unjam-unjam ownertleaders as return to capital 
90% ($3,150) goes to PN for maintenance and new construction cost 

Under the above payment system, even though the owner obtains less income as 
compared to the previous system, he is freed of the responsibility of managing and 
maintaining the unjam-unjam which is now transferred initially to PN and eventually to the 
group once it becomes self-reliant. Moreover, the owner does not have to put aside part of 
his unjam-unjam income to pay bonuses to his crew members. the bonus payment to 
members of the group, under this system, is paid out by PN from the profits made from the 
Marketing Project. It should be noted that the group members are compelled to market their 
catch through the project which charges 10% of the total catch as commission. Under the 
current practice, PN will put aside 15% of revenues earned by the project and this is 
subsequently disbursed as annual bonus payments to the participants. 

The characteristics of the three different types of unjam-unjam currently practised in the 
Kuantan area are summarised in Table I. Although the management practices may differ, 
the fundamental objective of all three programmes remain the same, that is, to enrich the 
fisheries resources around the unjam-unjam, thereby increasing fishermen's catch and 
income. Another similarity shared by the three schemes is that they are involve a well- 
defined group of fishermen from the same location or village employing homogeneous types 
of gear. One basic difference, however, is while ownership and control in the case of 
Scheme 2 and 3 are clearly in the hands of the persons responsible for financing the unjam- 
unjam construction, the same is not true in the case of LKIM Unjam-Unjam Scheme. This 
has caused some concerns particularly among present users of LKIM unjam-unjam that in the 
absence of unlimited entry there is a tendency for over fishing to occur around the unjam- 
unjam areas. 

5. Management Issues and Recommendations 

The management regimes currently practised by the three different unjam-unjam 
schemes in Kuantan provide a basic framework within which community-based approach to 
the management of fisheries resources around unjam-unjam can be developed. However 
before this can implemented, a number of specific issues have to be addressed. These issues 
are: 

(a) A well-defined local-based or community-level institution must be identified to whom 
to grant user right or control of access over the unjam-unjam. This is with specific 
reference to the government-sponsored LKIM unjam-unjam where user right is not well- 
defined. In areas where the fishermefi's organisation, such as the Persatuan Nelayan 
(PN), is well-established and economically viable, this privilege can be granted to such 



organisation. The PN, acting as custodian of the user right, should then initiate, 
formulate and implement appropriate regulatory measures to ensure sustainable use of 
the fisheries resources around the unjam-unjam designated to them. 

(b) Once the most suitable local institution has been identified, the granting of user right 
to this institution must be legalised through proper legislation. This is necessary to 
ensure that the local institution which has been granted the user right has legitimate 
control over the management of the unjam-unjam. In other words, all unjam-unjam, 
whether constructed by the government or private individuals, should be legalised 
through appropriate mechanism such as licence. 

(c) A licence fee should be imposed on the institution or group holding the right and control 
of the unjam-unjam. This means that the users should pay "resource rents" or 
"royalties" in return for access to the unjam-unjam. Charging for access will tend to 
discourage excessive fishing around the unjam-unjam which may negate the full benefits 
of FADS. In other words, imposing licence or access fees will discourage some 
fishermen from using the device, thus enabling the legitimate users to take higher 
catches than they otherwise would. With higher returns, fishermen will find the licence 
fees easily affordable. Moreover, by levying such fees on the users, LKIM would be 
reimbursed at least part, if not all, of the high capital expenditure incurred. A special 
revolving fund should be created using part of the fees collected to pay for the 
maintenance of old and/or construction of new unjam-unjam. In this way, the unjam- 
unjam can be optimally used for longer period while a larger proportion of the artisanal 
fishing communities will benefit from the construction of new unjam-unjam. 

There should be some kind of self-regulation on the part of the "licensed" users to avoid 
overfishing around the unjam-unjam areas. One of the most popular self-regulatory 
measures is rotational harvesting whereby members of the group take turns to use the 
unjam-unjam to prevent overfishing and to conserve the fish biomass around the 
structures. Another possible measure is temporary closure of the unjam-unjam (similar 
to "closed season") during certain parts of the year. While measures entail high social 
costs to the users in terms of temporary loss of incomes, these short-term losses are 
easily offset by the long-term gains from such measures. The users are fully aware of 
this and it is anticipated that they will be willing to cooperate and abide by these self- 
imposed rules. 

(e) The status quo of existing fisheries authorities as the overall guardian of fisheries and 
enforcer of fisheries laws and regulations must be maintained. This means that the local 
community-based institution will not be involved in enforcement functions such as 
arrest, prosecution and conviction of violators. Instead, it will concentrate on planning 
and implementing techniques which will ensure sustainable use of fisheries resources 
around the unjam-unjam. 

Since currently private individuals are free to install unjam-unjam anywhere they please, 
there is a potential danger that this might lead to competition for space; this would 
inevitably result in conflicts not only between groups of artisanal fishermen and between 
commercial and artisanal fishermen but also between fishing and other marine-based 
activities such as navigation and sport or recreational fishing. Hence, instead of serving 
as a means of reducing conflicts, especially between artisanal and trawler fishermen, the 
device might only enhance conflicts. Furthermore, if these private unjam-unjams were 
placed around the same fishing locations, there could be overcongestion which will 
invariably affect the economic performance of fishing boats in that area. Therefore, to 



reduce conflicts and probably overcongestion it is imperative that some agreement 
limiting the numbers and spacing of private unjam-unjam must be made in advance. 
Such agreements can be easily incorporated in the unjam-unjam licences proposed 
earlier. 

Related to the above point is the need to introduce and develop some kind of sea-area 
use planning or "zoning" for better coordination and management of the coastal zone. 
This is important since the deployment of unjam-unjam and the subsequent introduction 
of new management regimes over these artificial structures and their surrounding 
resources might lead to serious space and allocation problems in the future. 

In brief, the above issues and recommendations revolve around the identification of a 
well-defined self-reliant communal group to whom to grant the user right and accessibility; 
instituting new and appropriate legal framework to facilitate implementation of community- 
based management through licensing; charging accessibility or licence fees to regulate fishing 
effort around the unjam-unjam areas; imposition of self-regulation by users; garnering the 
support and cooperation of existing fisheries authorities in the spirit of co-management; 
regulating and mo.nitoring the construction and deployment of unjam-unjam and introducing 
and enforcing zoning systems to prevent conflicts among users. 

6. Conclusion 

Artificial reefs (ARs) and fish aggregating devices (FADs) are becoming increasingly 
important to promote sustainable development of the artisanal fisheries. this is especially 
relevant in the context of an overexploited fishery such as the West Coast fisheries of 
Peninsular Malaysia. In the Malaysian context, a clear distinction must be made between the 
Fisheries Department-sponsored ARs and the LKIM-sponsored FADs or unjam-unjam and 
between the latter and privately-owned unjam-unjam. The present study, however, is 
primarily concerned with the LKIM and private unjam-unjam. 

The increasing popularity of unjam-unjam has brought into focus several pertinent issues 
related to ownership, accessibility, use right and overall management of fisheries resources 
around the artificial structures. One very fundamental issue concerns the establishment of 
"property right" or "user right" over the resources surrounding the unjam-unjam. this means 
that the fish resources, which all this wile are "res nullius" resources (ownerless), will be 
converted into "res communes" resources where rights to the resources are exercised by a 
group of users while excluding all other fishermen. what can be implied here is that the 
deployment of unjam-unjam removes the open-access regime of the surrounding fisheries 
resources and replaces it with one which establishes property right to the users, i.e. identified 
groups of fishermen. This right clearly lies in the hands of the device owner in the case of 
private unjam-unjam, whereas for LKIM-sponsored unjam-unjam it informally belongs to an 
identified group or community. Granting property or user right to specific groups of 
fishermen will certainly run into severe allocation and distribution problems, especially in 
view of the heterogeneous multi-racial nature of the Malaysian fishing communities. This 
issue has to be adequately addressed and resolved first because unresolved allocation issues 
and the resulting conflicts will be counterproductive to the deployment of unjam-unjam as 
the local-level mechanism for community based management. 

Notwithstanding the complex allocation problem discussed earlier, current management 
practices of unjam-unjam appear to have the right framework and the necessary ingredients 
for instituting a community-based management system. These include the existence of well- 
established local institution such as the Persatuan Nelayan; identifiable homogeneous 



fishermen groups within the larger fishing communities; self-imposed regulatory measures 
by users to achieve sustainable use of the fisheries resources; and a strong sense of sound 
management responsibilities and commitment among unjam-unjam users. Given these 
attributes coupled with strong commitment and support from fisheries managers, planers and 
politicians, the prospect of instituting community-based fisheries management through the 
deployment of unjam-unjam is indeed bright. Community-based management through this 
approach, however, is not a panacea to all the problems associated with open-access fishery. 
But it will at least minimise, if not totally eliminate, the conditions of the depletion which 
tend to occur under open-access regimes. 





Figure 2a : Location of artificial reefs in Peninsular Malaysia 



Figure 2b : 

Location of artificial reefs in East Malaysia (Sabah/Sarawa k) 


