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Graphical abstract Abstract

The sustainability of marine ecosystem has become a major concern the government;
however, the implementation of sustainability-based fisheries management has not been
fully carried out and well controlled. Therefore, having a concept of ecosystem-based

Conventional New Paradigm:
Paradigm: EBFM
-Single species -Holistic

-Regencial/ -Multi species fisheries management (EBFM) is essential in protecting it preserved. The aim of this study was
partial basis -SpatialPlanining 1o analyze the implementation of EBFM in Karimunjawa ecosystem, Central Java,
Indonesia. The analysis of this study was based on the primary data collected from

fishermen and stakeholders using in-depth inferviews, and the secondary data gathered

from stakeholders of Karimunjawa documentation. Meta-analysis with triangulation was

invoked in this study. The result showed that the vulnerability of marine ecosystem,

The Expected Feasibility of particularly fisheries' resource in the pilot project is in progress. The conventional approach
S'ﬂ“b'eﬁs"e"a EBFM: has not yet succeeded in managing fisheries’ resource in terms of sustainability atiributes.

anagement Instruments used

Model to prospectEBFM  Moreover, the EBFM has not yet proven to be a suitable approach for some reasons;
although, this concept is very promising in encouraging a new paradigm for sustainable
management in Indonesia with a protocol concept. This inifial finding needs to be furthered
in order to explore other aspects of development.
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1.0 INTRODUCTION and Marine Affairs of Indonesia issued a regulation

regarding the minimum size of fish captured. However,
as a result of an ineffective policy and enforcements,
Indonesian fisheries have faced depletion [5]. Learning

As open-access resources, marine ecosystem has
been utilized to its limit to be recovered. Both

fraditional fishermen and modern fishery companies
exploif it that lead in the destruction of the resource.
Realizing of its negative impact, many countries have
been implementing fishery management scheme as it
is assumed that natural resources or ecosystem is
under confrolled by human [1-3]. The behavior of
ecosystem is becoming vulnerable and hardly can be
predicted [4]. Therefore, in 2009, the Ministry of Fishery

from both national and international experiences, an
alternative approach fo reform conventional fishery
management needs to be infroduced [6].

Indonesia, as a maritime country with approximately
17 504 islands, has implemented decentralization
policy that brings positive and negative implicafion.
The decenftralization system of Indonesia provides local
government an authority to issue a policy within its
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jurisdiction. The government authority entitles resource
management for land, sea and air in some extend of
exploration, conservation, spatial administration and
low enforcement [7]. As a results, many of regencies or
municipality have been trying to exploit their resource
fo a maximum limit. This is one of the most demerits of
decenfralization system, in which fisheries
management is influenced vest-interest. Moreover,
the implementation fisheries management policy is
incomplete resulted in the local government policy, to
some exftends, creates problems. For example, the
problem in fishery management in Central Java is
mostly caused by conflict in resource utilization and
exploitation that lead to resource degradation. Most
conflicts arise because of excessive fishing as
population and economic motivations increase [8-9].

In fisheries, the conflicts among stakeholders often
take place in the context of allocation or access rights
to the limited resources for diverging economic and
social motivations or even multiple socio economic
factors, such as institutional and market failures.
Conflicts among stakeholders might be caused by
gear use, landing site use or market behavior, and
they are rooted in more complex institutional issues
such as cultural differences and political power
struggles [10]. Conflicts arise when the many dynamic
interactions among natural resources, humans and
institutions contradict each other because of the
underlying differences in priorities pursued by various
fishery players.

Furthermore, the conflict can be categorized into
two types; conflicts among human/ stakeholders (user-
user conflicts); and conflicts between human and the
marine environment (user-environment conflicts; such
as aquaculture development, mangrove clearing). For
example : (i) large vs. smalls—cale fishers over rights
and access to designated zones by type of fishery and
use of light luring and modern fishing gears by large-
scale fishers; (i) rivalry between resident smalls—cale vs.
migrant large-scale fishers over legitimacy of access
and desfruction of gears; (i) Fishers vs. government
authorities over lack of proper management and
enforcement, overlapping of functions and weak
institutional structure at various levels; (iv) fishery and
other sectors such as tourism, navigation/ docking,
sand quarrying and mariculture over varying use of
aquatic resources [11]. The impact of the conflict, if
not well manage, may lead to the destruction of the
marine ecosystem.

Governance of fisheries and coastal resources has
shifted the responsibility and authority for the
management of fisheries and coastal resources from a
cenfralized to decentralized agency; from central fo
local government. Governance regimes, such as
community-based fisheries management (CBFM) and
co-management, put emphasize on stakeholders’
participation and empowerment in order to improve
the  effectiveness of resource management.
Meanwhile, in Indonesia, there has been a similar
growing emphasis on governance but, due to the
small size of the country and weak local government
arrangements, there has been less emphasis on

decentralization and CBFM [12]. Instead, national co-
management institutions and authority delegate it to
non-governmental organizations (NGOs) are more
prominent in stewardship [13].

CBFM have several strength such as: (i) locating the
rights and responsibilities of management with the
people closest to the system, potentially increasing
responsiveness to local needs in line with their local
culture; (ii)spending low cost of fransaction, because it
is managed by community’'s way and tradition; ({iii)
creating cohesiveness among individuals in  the
community through active participation.

On the other hand, CBFM have disabilities to resolve
the intercommunity conflict, low capacity of
communities fo run organisafions and deal with
administrative demands, and inflexibility of rights. As a
results, It is difficult fo achieve the economics scale.
CBFM will be difficult to achieve the economic scale.
Therefore, CBFM will be properly work if the community
structure is simple, well educated, and having a high
level of awareness about environment. Moreover,
CBFM will be adopted properly if the area covered is
not widely spread, clear, and limited by geographical
boundaries [14].

Essentially, CBFM is a core part of co-management;
although, co-management has such advantages over
CBFM. The advantages are promoting a more
participatory decision making process atf local level by
enganging community members in protecting their
local resource, leading to a greater compliance if
local communities have been able to incorporate their
preferences into policies [15], being more efficient if it
utilizes comparative advantages in the allocation of
tasks between government and communities [16].
These advantages resulted that certain tasks (such as
monitoring other resource users, enforcement) can be
done easily and cheaply at the local level. However,
fransaction costs of co-management might be higher
if community capacity to support the co-
management system is little, due to weak community
institutions, poor leadership, and/or high levels of
conflict.

Therefore, a new paradigm of protocol concept to
manage marine ecosystem including fishery resources,
which cover the unity of ecosystem as the fishery
resources are in the coastal and sea regions [17],
should be infroduced. This new paradigm underlies the
shift of fishery management from conventional fishery
management to marine ecosystem management. The
conventional management is conducted based on
the need for data intensive, biological assessment of
the status of resources, and selected reference points
[18]; while, the marine ecosystems management is
developed based on accounting for effects on other
parts of the ecosystem in which a fishery is embedded,
recognizing the broader economic and social interests
of stakeholders, and accounting to a much larger
extent for instfitutional, political, cultural and social
objectives [19].

The new paradigm approach called EBFM shifts the
management concept from fisheries sector specific to
ecosystem-based approaches that encompass the
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entire aquatic resource systems. This approach covers
not only both human and natural but also mulfiple
sectors activities on land and water. For examples;
CBFM serves individuals or groups an exclusive or
preferential access to specific fishery resources and
allows community (not just the resource users) to
manage their own fisheries; co-management gives
community together with government to manage
fishery, and the sustainable livelihood approach, in
which people, particularly the poor, is the center of
development [20].

EBFM is capable of accommodating and balancing
various needs and desires of community. EBFM put
emphasis on managing ecosystems, living marine
resources, habitats, diverse community's objectives,
the estimation needs for future generations, and the
utilization of goods and services provided by marine
ecosystems [21]. Moreover, EBFM provides orientation
toward precautionary management of risk and
uncertainties as well as plan for frends or changes over
time in the fished ecosystem; therefore, the goal of
EBFM is to assess and to manage the impacts of
ecological, social, and impact of outcome associated
with fishing activities in the ecosystem [22-23].

Furthermore, the implementation of EBFM must
follow regional planning process that requires
participation of local governments and stakeholders in
the framework of an integration planning and
management across provinces. The Government
needs fo be aware of a proper planning and
management under circumstances of vulnerable
fisheries with the influence of climate change at the
same fime; so that, the management will be able to
accommodate regional-based structuring large-scale
fisheries ecosystems, and encourage the preparation
and implementation of fisheries spatial planning [24-
26].

EBFM, according fo Ecosystem Principles Advisory
Panel (EPAP), covers at least four major aspects. Those
are the interaction between the target species with
predators, competitors and prey species; the influence
of season and weather on the biological and
ecological fish; the interaction between fish and their
habitat; and the impact of fishing on fish stocks and
their habitat, particularly, how to cafch the species
that have an impact on other species in the
ecosystem. Meanwhile, the National Research Council
of the USA (NRC) identifies the role of human as a
component of ecosystems as well as the direct users.
NRC also differentiated between ecosystems and the
ecosystem users and stated that the ultimate goal is to
maintain the integrity of EBFM and ecosystem
sustainability. Planning of EBFM is very relevant fo the
sustainable development strategy as it will be able to
ensure the ecological processes in fisheries, biological
diversity, and survival for the entire populatfion of
native species [27, 28].

EBFM often involves ‘'scaling up' management, for
example, from single-species fisheries management to
management of multi-species assemblages; from
looking at isolated drivers of change to considering all
environmental and human impacts; from design of

individual protected areas to planning protected
area networks; from conservation of a fragment of
habitat to comprehensive spatial management [30].
Issues of scale include what is the appropriate scale of
the marine ecosystem for fisheries management
purposes [31] and scaling-up from other management
arrangements [32, 33] such as community-based
management o an ecosystem scale.

One of the challenges of EBFM is to fashion ways to
ensure that the actfions of the coastal and
fisheries institutions at each level of government are
harmonized with one to another and consistent with
agreed EBFM goals and policies [34]. Therefore,
management decisions matched to the spatial scale
of the ecosystem, to the programs for monitoring all
desired ecosystem attributes, and to the relevant
management authorities are likely to be more
successful in achieving ecosystem objectives.

Meanwhile, Issues in establishing governance
arrangements for EBFM include not only the
appropriate scale, but also boundaries and type of
management for a marine ecosystem [35, 36]. Marine
resources are usually managed at a political
jurisdiction level rather than an ecosystem level. The
questions are how to establish the appropriate type of
governance arrangement—central, co-management,
community-based—to manage the ecosystem and
how to develop governance arrangements at the

appropriate scale that addresses political,
social/customary, and  ecosystem needs for
management.

Having identified the problem, the need of a new
approach to maintain and manage marine
ecosystem in Cenfral Java coastal environment, the
aim of this study was to analyze the implementation of
EBFM in Karimunjowa Ecosystem, Central Java,
Indonesia.

2.0 METHOD

Cenfral Java was selected for this study due to a
number of actions taken by the government fo
improve fisheries and coastal resource management
through legislative reforms, as well as innovative
projects and programs. While the policy conducted by
government were not specifically undertaken for
EBFM, the activities undertaken and the outcomes
produced provide lessons that are important in
developing governance arrangements for EBFM [12].
Primary data were collected through site visit to
each regency and in-depth interview with key-
informants associated with the projects in each
regency such as National Economic Development
Agency regional staff, provincial and municipal
officials, management council, university staff, and
non governmental organizations. The key informants
were asked a series of questions about the
governance and institutional arrangements in the
regencies including history, sctructure, problems and
opportunities, and lessons learned. Meanwhile the
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secondary data were obtained through
documentation of socioeconomic, resource, and
ecological taken from Fisheries Stafistical Project
Reports and Department of Marine and Fisheries
Document Database.

The research was carried out in Jepara, Pafi, and
Rembang Regency for these regencies fulfill three
criteria: availability of good secondary data on
governance arrangements; representative location
and marine ecosystem; and the governance structure
had been developed. Karimunjawa Ecosystem offered
a unique opportunity to evaluate the development
and implementation of fisheries and coastal resource
governance arrangements at an ecosystem scale
and fo learn from the experience to improve fisheries
management.

The data collected were analyzed using meta-
analysis. Meta-analysis is one of quantitative approach
that uses numbers and statistical methods to organize
and dig up as much information as possible from the
data obtained comprehensively [37]. Meta-analysis in
this study was used to describe the evaluation of
conventional fisheries management model and
explore the success level of the new approach
paradigm. The evaluation was measured using
conventional scale of 1-10 with three categories (1-3 is
bad; 4-6 is fairly; 7-10 is good) based on Rapid
Appraisal of Fisheries Management Systems (RAFMS)
indicator.

RAFMS was applied as its main conceptual is based
on a method known as institutional analysis and
development. Institutional analysis focuses on
institutional arrangements, the set of rights and rules by
which a group of fishers and the government organize
resource governance, management and use in
collective action situations. As such, RAFMS can
quickly diagnose the elements of the existing fisheries
management  system and make a fentafive
evaluation of how such a system operates and
performs. Six sets of attributes are relevant for the
RAFMS. Fisher/community institutional and
organizational arrangements attributes (Group V),
that define the sets of rights that fishers possess in
relation to the fishery and the rules that define what
action they can fake in ufilizing the fishery. The
biophysical attributes (Group 1), which pertain to both
terrestrial and marine environments, are important
determinants of the biological productivity and
sustainability of fisheries resources. The market
attributes (Group ) focus on the supply-demand
relationships for marine products. Resource problems
are often market based. The attributes of stakeholders,
e.g. fishers, fishers family, fish fraders, processors and
money lenders, in the fishery refer to the social, cultural
and economic conditions and characteristics that
affect their incentives to cooperate with and

contribute to management (Group lll). Group V is
composed of aftributes for institutional and
organizational  arrangements  external  to  the
community. Group VI are exogenous afttributes which
are mainly external factors beyond the control of the
local, and af times, the national levels [38].

Triangulation is a series of generating and verifying
data for the given set of relevant attributes under
examination. The "truth" is approached through the
rapid buildup of diverse information rather than via
statistical replication. This data will then be generated
through actual field data gathering and reconfirmed
or ascertained during the community validation.
Meanwhile, in-depth interview is one of the means for
friangulation  procedure. In-depth interview or
unstructured interview is a qualitative method of
analysis conducted through a confidential and secure
conversation to elicit holistic information [39]. In-depth
interview in this study was employed to determine the
prospect of EBFM in Karimunjawa Ecosystem and the
reconstruction of EBFM model dan how to implement
the set-up of EBFM. In-depth interview was carried out
with key person from related agencies in fisheries
sector such as committee of Indonesian Marine and
Fisheries Socio Economics Research  Network
(IMFISERN]), Research Centre for Fisheries Management
and Conservation of Fish Resources (P4KSI), provincial
and regional officials, and representative of local
community. After that, interview transcripts visualized in
diagrams and tables [40]. The governance
arrangements establish by legislation and programs to
gain insights intfo success and failure of these
arrangements [41].

3.0 RESULTS AND DISCUSSION
3.1 Evaluation of Conventional Approach

Figure 1 illustrates comparison about conventional
management and EBFM approach. In general EBFM is
befter than co-management and CBFM for all
aftribute. The conventional fisheries management
(CBFM and Co-Management) models are evaluated
by RAFMS aftributes. The results showed that the
conventional management approach at the level of
"fairly" for all attributes. However, the co-management
is still better than the CBFM in market attributes;
biological, physical and technical attributes; external
institutional arrangements; and exogenous factors.
Meanwhile, CBFM is better than the co-management
for the characteristic of community and community
institutional arrangements afttributes. EBFM is on a
"good" scale for exogenous factor; biological,
physical, and technical; and external institutional
arrangements attributes.
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Figure 1 Evaluation of conventional fisheries management vs EBFM

Community institutional arrangements  afttribute
(Group V) in the study area are defined by authority
relationships that specify who decides what in relatfion
to whom. Co-management is the worst model to
implement it. Nevertheless evaluation of EBFM in this
attribute also in “fairly” scale. Problems and constraints
over resource use most often originate in the biological
and physical attributes (Group 1) of the resource and in
the harvesting technology used. The nature of
interaction among fishers is commonly structured by
the biophysical and technological environment of the
fishery. EBFM have "“good" scale compared with
conventional models for the status of fish stocks
(species harvested and the fishing fechnology in use)
and the state of resource exploitation. Market
attributes (price, structure and stability) can affect the
incentives for resource use activities, effort levels and
compliance with rules. Both of conventional and EBFM
has “fairly” scale in attributes related fto market
operations and functions, and to fisher and fish trader
relationships (Group Il). Both conventional and EBFM
approach in fterms of characteristic of community
attributes (Group 1ll) has “fairly” scale in religious
affiliation, fraditions and customs, sources of livelihood,
the degree of community heterogeneity or
homogeneity, individual behavior, and asset
ownership. In external institutional attributes (Group V)
shows that EBFM is the best proposed model for the
processes of policymaking, legislation, governance
and law enforcement that authorize and support
community-level institutional and  organizational
arrangements at the national, regional, district or

municipal levels. There may be nested, multiple layers
of  organizations at  different  political  and
administrative levels. For the last atfributes, exogenous
aftribute, EBFM is also in ‘“good” scale. These
evaluation indicate how well the management system
is functioning through its resiliency or capacity fo
accommodate sudden changes (for example:
typhoons, civil unrest, political elections and inflation).
It is summarized in Figure 1.

The prospect of EBFM is assessed more detailed
through sustainability indicator based on RAFMS
attribute. These afttributes consist of five attributes
(ecological, economic, ethical, social, and
technology). Figure 2 illustrates a sustainability score
carried out for attribute. In ecological evaluation,
percentage of target catch has the greatest influence
on sustainability, while no single attribute among the
rest of the aftribute stands out the influence. In
economic aspects, subsidy, which provided to support
the fishery, has the lowest influence on sustainability
and price of fisheries product has the highest influence
for sustainability. In social aspect, households in fishing
in the community has the highest influence, while the
direct fisher influence on actual fishery regulation has
the lowest influence on sustainability. In fechnological
aspect, the use of Fish Aggregating Devices (FADs) has
the highest influence on sustainability. Discard and
waste of fish has the highest influence on sustainability
in ethical aspects, while aftempts to mitigate fisheries
induced ecosystem change has a lowest influence on
sustainability
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Figure 2 Sustainability attributes for evaluation EBFM concept

Current  interest  reflects  dissatisfaction  with
conventional fisheries management, which often have
failed to meet societal goals for sustainable use of
marine resources and protection of biological diversity
and productivity. Overfishing represents one of the
most challenging problems in marine conservation. In
Java Sea 44 % of the fish stocks are now fully exploited
and 25 % are overexploited and clearly in need of
urgent management resources.

Fisheries resource is changing in line with the change
in ecosystem and human activity. In accordance fo
this condition, need new fisheries management
scheme since the conventional models perhaps no
longer suitable with this current situatfion. The
sustainable fishery will shoulder the life of fishers and
other related stakeholders. In the existence of climate
change and a shiftf of human’s life style which tends
need for higher demand for fisheries products,
therefore indeed need to find out the suitable fisheries
management on the basis of ecosystem approach.

EBFM for the management of fish resources may be
one alternafive method for the management of fish
resources is a complex ecosystem. As a means of

monitoring the ecosystem, EBFM then equipped with
ecological indicators to measure changes in the
ecosystem including humans. Planning is very relevant
to the sustainable development strategy. It will be able
to ensure the ecological processes, marine biological

diversity, and survival for the entire population.
3.2 Implementation of EBFM

Data obtained through in-depth interview with key—
persons in the fisheries sector indicated that in the
early stage of its implementation, EBFM is hardly fo be
practiced since understanding and responsibility
among stakeholders to achieve a farget of
sustainability in fisheries resource management has not
been achieved. Af this stage, EBFM has not been
popular yet among officers in-charge for resource
management working in the government agencies in
Indonesia. Nevertheless, according to the key persons,
EBFM inspires the spirits to sustain fisheries resource as it
might become an alternative scheme for resolving
fisheries management problems in Indonesia.
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Previous studies claim that EBFM is an extension of the
conventional fisheries management paradigm that
improves their implementation and reinforcement to
ecological relevance [25-27, 37]. Figure 3 illustrates
schematically the elements (and links) considered
under conventional fisheries management approach,
and the extension required.

Figure 3 summarizes that elements in dotted and
ifalic lines represent elements added to EBFM, while
elements in black and bold specify conventional

approach. A substantial part of EBFM implementation
is a wel-trodden area for which sophisticated
instruments and experience are available. Other
ecological considerations about direct and indirect
consequences of fisheries, as well as ecosystem
service to human use must also be dealt with it. In this
sense, it is assumed that the fishery sector and ifs
governance can evolve as required without a more
costly revolution.
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Figure 3 Ecosystem components and interactions by EBFM

Having been fested, the result showed that the
“extension” strategy has serious constraints faced by
most fisheries agencies that can be resolved by
implementing the existing instfitutional infrastructures
(staff, laws and regulations, mechanisms, confrol and
surveillance systems, etc.) and improving them as
required. Furthermore, political will and industry’s
cooperation should be available in order to deal with
the problems of the changes at a rate deemed
acceptable by society. In the process, the socio-
economic situation of fishers and related industries and
the lack of alternative employment will be as much of
a challenge as ever.

The implementation of EBFM requires a nested set
of processes at regional, national, and local levels by
inferconnecting policies, strategies, and plans. While

the main conceptual steps may be similar for all levels,
the focus, scope, means, and approaches may be
different. Therefore, the implementation requires top-
down guidance and decisions to develop an enabling
institutional environment (through decentralization),
within which the lower-level processes can develop.
Figure 4 summarizes implementation of EBFM that
requires a policy and an operational management
plan.

Figure 4 can be explained that, first, the policy
defines the main orientations of fisheries and the high-
level conceptual goals and constraints, connecting
fisheries management to  sector-development
planning, infegrating socio—economic and
environmental considerations. Second, the policy also
arficulates the relations between national, local, and
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sectoral processes and responsibilities, organizing the
inferaction between them, so establishing the
framework for conflict resolution and decision. Then, it
identifies the insfitutions involved, and outlines
oversight mechanisms and information flow. Finally, the
policy needs to deal with allocation and user rights,
clarifying existing and future allocation instruments, as
well as conflict-management mechanisms.
Meanwhile, the management plan, first, specifies
expected outputs and outcomes and looks for overall
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reference values corresponding to the main objectives
and constraints, through a process of inferaction
among the main stakeholders. Third, it provides
feedback and adaptation as better information is
obtained. It is important to be nofed that poor
communication is a common problem in conventional
management,  therefore  effective  information
management is indeed a sine qua non in an EBFM. The
participation of stakeholders requires an effective
system to manage and distribute information.
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Figure 4 Proposed institutional arrangement for EBFM implementation

In order to implement the policy and the operational
management  plan, reinforcement is needed,
especially when responsibilities are decentralized for
implementing EBFM. As a result, developing better
institutions; developing mechanisms for infegrated
planning; establishing functional interconnections
between administrations dealing with fisheries and
environment within  the ecosystem boundaries;
establishing negotiations of multiple stakeholders;
harmonizing legislation and regulations; establishing
effective conflict management processes; ensuring
decentralization, participation, and fransparency are
needed. As a supporting system to the
implementation, research for development is needed
fo be developed to improve data collection,
infegrated analysis and communication, developing a
better understanding of the ecosystem’s functioning,
evaluate policy and management options, and

identifying trade-offs, ensure the use of appropriate
assessment methodologies (including management
performance and risk assessment), and identifying
relevant indicators and reference points. Moreover,
human resource development should also be
improved by doing fraining administrative staff,
observers on board fishing vessels, enforcement
officers, scientists and advisers, and fishers in order to
optimize their interaction in the participatory processes
(42].

Another finding was that the cost of EBFM
implementation is a perennial issue. To deal with it a
fax on products could be imposed in commercial
fisheries in exchange for the right to fish; however this
would not seem appropriate for many small-scale
fisheries. Therefore, cost may be reduced through
devolution of responsibilities and co-management,
self-management, and mobilization of social pressure
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to improve compliance, although this decision may
require  addifional costs fo  improve local
implementation capacity, coordination, and confrol.

Realistic fime frame of the implementation of EBFM
in full scheme is about 10 yr. The advantages
generated will be the elimination of destructive fishing
practices; the establishment of networks of MPAs; the
adoption of fime/area closures for the protection of
nursery grounds; the adoption of coastal land-use and
watershed planning; and the integratfion info marine
and coastal area management.

3.3 Innovation of EBFM in Karimunjawa Ecosystem

Karimunjowa ecosystem in Centfral Java has been
chosen as the pilot project of this study as
Karimunjawa has implemented EBFM with its protocol
concept. The protocol functions to coordinate
resource Utilization among users within  the
demarcation area of the ecosystem services. In the
early-stage, the implementation of EBFM was
supported by the central-provincial-regional
governments as the major facilitator and the other
stakeholders proportionately. In the province level, the
Governor provided an instruction to the head of
regencies/municipalities in setting up one body of

fisheries management to regulate the resources which
lies within one ecosystem. Meanwhile, the confribution
to establish facilities and funding was shared by each
member under the same protocol of EBFM. However,
the sharing obligafion among the member brought
about obstacles in the implementation of the EBFM.
Therefore, the protocol concept now is under—
negofiation between the regencies or municipal
government and the authority within the study area.

The protocol area of one ecosystem proposed by
this study covers regencies of Jepara, Pati, and
Rembang. In addition, Rembang regency is was
initially selected as the most possible protocol for this
fisheries management as it has the biggest fish landing
in the region. Furthermore, the institutional set up for
EBFM was composed of several agencies which have
a hierarchy in national, provincial and regional levels.
The lowest level of institutional set up played as the
main actor of the executing agencies for the protocol
of fisheries management. Indonesia Maritime Board,
Indonesian Institute of Science, Board Planning, Ministry
of Marine and Fisheries, Academician, and Non-
government organization or other research institution
supported the protocol board of the executing
agencies in the selected regions.

President
I I ]
National Board The Ministry of The Ministry of
Planning Home Affairs Marine and
(Bappenas) Fisheries
i ]
E :
Province ! '
I ; |
[ L.
Area under -
EBFM Regional Development of Department of Marine
Board Planning (Bappeda in and Fisheries (Province
Province levell level)
H 1
| Protocol | E I Coordinator
I— Regency / E E
Municipality : :
[ |
Regional Development of Department of Marine
Board Planning (Bappeda in and Fisheries (Regency/
Regency / Municipality level) Municipality level)
Sub district i
[ H
. Fisher's
Village / ward Community

Figure 5 Protocol concept in the implementation of EBFM
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The executfing agencies were responsible to manage
the fisheries resource in the study area on the basis of
ecosystem from planning to evaluation activifies. The
rule-in-used and the relevant regulations for EBFM set
up of the institution were based on regulation No.
32/2004 (regional autonomy), regulation No. 27/2007
(the management of the coastal region and small
islands), and regional regulation No. 9/2009 (the
management of the coastal region and smalll islands in
Cenfral Java).

Central Java continues to innovating in fisheries
management, showing leadership in developing and
applying new approaches. Legislation and policies
and experience learnt from projects have provided
opportunities for innovation and cooperation and
foundation  for  utilizing EBFM  to  manage
the provinces near shore fisheries. Figure 5 visualizes the
protocol concept in Central Java in implementing
EBFM.

Many challenges existed during in implementation
EBFM further, including a number of the initiatives
project-based and a challenge for sustainability and
continuity. Other challenges identified were: (i)
regency executives had a political will to play an
important role in coastal resource and fisheries
management; (i) fechnical capacity and level of
awareness of the staff including training and cross visits
were not developed:; (iii) the mechanisms to ensure the
sustainability and continuity during the three-year
tenure of local government unit executives was not
well developed; (iv) delineation of municipal waters
was not clear; (v) support for enforcement was not well
implemented; (vi) financial support from local

governments for mulfi—jurisdictional  management
efforts was low; and (vii) addressing data/ information
needs to support fisheries management has not been
well developed.

Meanwhile, in the protocol concept, a formation of
an assessment team formation for the ecosystem in the
government level with local regulatfion should exist as
shown in Figure 6. Figure 6 describes the proposed
team to carry out the protocol concept of the
Karimunjowa ecosystem. In order to implement the
concept, the structure has two elements consisting of
community and assessors. The community element
consists of the public figure, fishermen and non-
government organization. The community might be
part of the habitat continuity team, stock assessment
team, socio economic team, and food tenacity team.
The community is responsible to socialize and
implement the assessment result conducted by the
assessors’ element to the society. Meanwhile, the
assessors’ element functions to evaluate and monitor
the work which consists of the representatives of
stakeholders. Then the assessors will communicate the
result to the community in their region. The team is a
media between the central and the region
government, so that the team will live in the protocol
area under EBFM. Furthermore, for coordinating and
supervising work of each team, the protocol area
chosen based on the convention should be
determined. The coordination with some institutions is
requirement to make good policy which based on the
scientific analysis, whereas the provincial marine and
fisheries department conducts the work as its main
duties and function.

Regionally Coordinated EBFM

A\ 4

Fisheries Ecosystem Workgroup
(Protocol Area)

Policy Development &

1 Management :
Sustainable Fisheries

Goal Implementation

Facilitation &
Synthesis

i Zaiitl el | it
Species Team Socio-
economic
+ Team

Scientific &
Technical

Habitat Sustainability Team

Stock Assessment Team

Food web Team

Analysis

Job Description

Figure 6 Proposed team of profocol concept EBFM



135 Mayanggita, Indah & Kuperan / Jurnal Teknologi (Sciences & Engineering) 78:4-2 (2016) 125-137

EBFM identifies the necessary collaboration and
establishes the mechanisms for interaction. To do if,
EBFM requires an integrated planning; institutional
development; risk assessment, management, and
communication; valuation of environmental assefs;
and preserving local culture wisdom. The EBFM outlines
the implementation pathway and approaches, for
instance specifying the approaches required dealing
with precaution, participation, monitoring, reporting,
and performance assessment, as well as the resources

required. A cenfral difficulty lies in defining the group
of genuine stakeholders, finding an appropriate
compromise between representafion of the largest
possible range of interests and the need to keep
interaction costs manageable. Focus Group Discussion
(FGD) with key persons was conducted to outline the
further action plan for establishing institufional
arrangement (Governance, Academician, and Users)
for EBFM. Transcription of FGD has been made and the
synthesis is summarized in Table 1.

Table 1 Action plan of EBFM in pilot project

No Stakeholders

Action Plan

1 Policy Makers .

identify the main operational objectives

e dllocate resources through appropriate systems of rights

e identify the proper set of stakeholders and resolve the thorny issue of
exclusion in an equitable manner

. lobby to reduce coastal pollution and degradation

e improve the image of fisheries governance

. maintain capture fisheries production while reducing environmental impact

2 Academician .

identify effective and feasible measures

e advise on boundaries that make both ecological and institutional sense
e elaborate a conceptual equivalent to maximum sustainable yield for

ecosystems

e identify a parsimonious set of ecosystem indicators and associated reference

values

credibly assess ecological risks

develop rehabilitation strategies
elaborate affordable transition pathways
integrate social sciences

3 Fishers
Community

face the challenge of capacity reduction

adopt more environment-friendly gear and practices
lobby for fishing rights

preserving local/ culture wisdom

4.0 CONCLUSIONS

Today's management ranges broadly from free and
open access with liftle or no regulations enforced, to
fairly  sophisticated  rights-based  management
systems, including consideration of the impacts on
non-target species. The implementation of EBFM is still
in its very first stage that involves many challenges for
both the stakeholders and the government;
however, it might represent the only opportunity for
fisheries to become responsible and sustainable.

The progress of the implementation of EBFM is
being made; although, more effort is needed, to
develop more specific regulations regarding
individual species, gears, practices, and habitats,
and to adopt a more integrated approach,
simultaneously addressing rights and responsibilities,
allocation and equity, resource conservation, and
environmental  protection in  a  fransparent
framework. Performance assessment and public
information are not yet as part of the routine as they
should be.

Proposed approach by protocol concept has
been presented ‘“clustering” of mulliple local
government units to be able to operate and
manage fisheries resources at ecosystem scales. The

experience and innovation of EBFM concept from
Cenfral Java seem to be applicable to other regions
where decentralization of fisheries management has
occurred.
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