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Empirical Studies the Sustainability of the Subsector
Fisheries on the Coastal of Regency Banyuwangi
(Perspective of Sustainable Development)

Herman Cahyo Diartho

Department of Economics Science, Faculty of Economics and Bussines, University of Jember, Indonesia

Abstract Fishery resources in the coastal areas of Banyuwangi has enormous potential in supporting the life of fishermen.
However, the current actual condition, the volume of fishery production in the coastal areas of Banyuwangi has decreased.
Sustainable development in the fishery subsector is directed to improve the welfare of fishermen, optimizing the utilization of
fishery resources without neglecting the economic, ecological (environmental) and social aspects. The results showed that the
development of fishery resources in the coastal areas of Banyuwangi has not reached the sustainable stage. The results of the
measurement of the sustainability of fishery resources showed low average value. From each dimension (economic, social
and environmental) there are several criterias that have medium (M) and high (H) value. This means that in each dimension
requires an alternative recommendation to support the sustainable development of capture fisheries. Economic dimension,
the decline of catching quantity is a priority to formulate recommendations. The beneficiaries of fishery resources should
provide a compensation for conservation measures to maintain the capture fisheries ecosystem. In addition, the role of the
government is also needed as a party that has an important role related to fishery resource policy. The environmental
dimension has only one priority of recommendation developments, that is making WWTP (wastewater treatment plant) and
its use according to standard. Better waste management can minimize pollution so it will not affect the balance of the
ecosystem of fishery resources. Social dimension, institutional system improvement is a recommendation option that can
improve the fishery resource management system in coastal areas of Banyuwangi to improve the prosperity of fishermen.
Finally, improvements in every aspect of supporting sustainable fisheries development can maintain the sustainability of
fishery resources so that the utilization of capture fisheries resources can be done optimally without putting aside the
economic, environmental and social sustainability.

Keywords Capture Fishing Subsector and Sustainable Development

fisherman is openly accessed. The further impact of open
access resources is the first to cause fishermen whose
livelihood resources depend primarily on marine and fishery

1. Introduction

Resources in the fisheries sector is one of the most
important resources for the livelihood of the people and has a
potency to be a prime mover of the national economy
(Mariani, 2014). This is reflected in the contribution of the
fishery sector to the national economy. Based on data from
the Ministry of Marine Affairs and Fisheries, in 2016 the
potential of capture fisheries in Indonesia reached 9.9
million tons where this number will continue to increase in
the next year as the reduction of foreign fishing boats
around Indonesia’s sea. This condition occurs because the
marine resources that become the source of livelihood of the
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resources often have to move around to obtain maximum
catch. Second, the openly accessed livelihood patterns and
activities affect the culture, institutions and local wisdom of
the fishermen and coastal communities of Indonesia. Along
the coast of the Indonesian archipelago, there are a number
of different traditions, institutions and local wisdom
(Hidayat, 2013). The nature of open access ocean resources
often leads to the use of irresponsible or neglect of
sustainability preservation because the community assumes
that they are free to take the existing resources with no
control (Nurhayati, 2013).

In fisheries development, the challenge to sustain
resources is a complex issue. Fishery resources are
categorized as recoverable resources, but the most frequent
question is how large the fish can be harvested without
having a negative impact for the future. Continuity is a key
word in fisheries development that is expected to improve
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the condition of the fishery community's resources and
welfare (Fauzi and Anna, 2002). Fisheries resources are
natural assets that are extracted to provide the greatest
benefit to human beings. However, this aspect of benefits has
various dimensions, both economic, ecological and social
dimensions. The complexity of these fish resources leads to
the increasingly complex fisheries development objectives
(Mariani et al. 2014).

The catch of the fish in the coastal areas of Banyuwangi is
directly proportional to the number of fishermen. Based on
data from Central Bureau of Statistics of Banyuwangi in
2016, the number of working laborers in the fisheries
subsector reached 45.77% of total workforce in the
agricultural sector. The profession becomes fishermen in the
coastal district of Banyuwangi become one of the main
choice because it is considered that this profession is a way
of life inherited from generation to generation. Being a
fisherman is the main income source for most of the coastal
population of Banyuwangi from the sea.

The phenomenon that occurs the overfishing of fish
resources around Bali Strait, where the impact is the
reduction of fish catching, causing scarcity of some species
of fish. One type of fish that can not be found is lemuru
(sardines), which used to be the leading commodity of
fishermen in the coastal district of Banyuwangi. The weak
institutional capacity of supervisors and the lack of optimal
control of fishery resource utilization is one of the causes of
the increasing scarcity of fish around Bali Strait so that the
production of capture fisheries decreases every year and
results in the declining economic welfare of fishermen and
coastal communities who depend on their livelihoods.

The concept of sustainable development is directed to
manage the fishery resources to achieve the welfare of the
community, especially the fishermen who rely on marine
resources to meet their living needs, while maintaining the
sustainability of the sea given that the potential of marine
resources is very large and can be used as the hope of future
development. Sustainability is not only economic, but also
social, especially environmental (ecological). Efforts to
utilize fish resources optimally and sustainably become a
very urgent demand for the community’s welfare, especially
fishermen who support their lives from the sea. Sustainable
development is ultimately not only economically, but also
ecologically and socially.

In this research, analyzing strategy of sustainable
development of fishery resources that exist in coastal areas
of Banyuwangi which become one direction of development
goals in Indonesia at this time.

2. Research Method

In the study of using PSS analysis tool or Product Service
System, the methodology can be explained as follows:

Activities in each stage of PSS are described in general as
in Figure 1. The method of sustainability assessment and
formulation of recommendations using the PSS method is
carried out by a series of steps developed by UNEP and
DELFT University of Technology consisting of 4 stages: (1)
identifying sustainability dimensions system, (2) formulate
and choose alternative recommendations, (3) conduct an
assessment of the details of recommendations, (4) evaluate
recommendations for choosing the best.

In the first stage PSS is to identify the dimensions of
system sustainability. At this stage an introduction to capture
fisheries system is learned by taking attention into internal
and external aspects by creating a system map, making a
SWOT diagram of sustainability (identification of strengths
and weaknesses for current conditions and identification of
opportunities and threats for the future), and sustainability
assessment using PSS worksheets. So, this first stage
consists of the following three activities:

1. Drawing a system map is to identify the involved
parties in the industry, as well as to identify the flow of
material and information within it,

2. Creating a sustainability SWOT is to identify strengths,
weaknesses, opportunities and threats. The SWOT
analysis itself covers five aspects, such as
environmental, socio-cultural, economic,
technological and regulatory,

3. Assess the industry with checklist to analyze criteria in
a system that have not fulfilled aspects of
sustainability with 3 dimensions and each dimension
consist of 6 criterias.

The second phase in the PSS chooses recommendations
made with a help from PSS worksheet and portfolio
diagrams for the feasibility assessment of recommendations.
The PSS workbook contains options for directing
recommendations. The next is to make a Feasibility
Recommendation Diagram to see whether the offered
recommendations are feasible and contain sustainability
aspects for the system or not. Factors to consider include the
possibility of making changes on the usage of fishing tools,
reduction of resource usage, and waste management.

The third stage is to develop the detail of the chosen
recommendations by identifying the priority of
recommendation criterias with the value of H = High, M =
Medium, L = Low and N = None. The identification is done
with the help from PSS worksheet in which the respondents
fill out the "Yes™" and "No" answers, the answer "Yes" valued
as 1 and the answer "No" valued as 0. The fourth stage is to
evaluate and choose the chosen recommendations. This stage
is done by creating portfolio diagrams and PSS radar to
compare the conditions if the recommendations are applied
to the current system. The results of this recommendation
evaluation are mapped in a sustainability radar for each
dimension.
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Product Service System Methodology

Identification of service system sustainability criteria and

indicators

Map system

Describe the flow of
information, materials, and
inter-relationships between
business units and all
stakeholders. Identify
sustainability issues in
industrial systems.

SWOT Sustainability
Identification of strengths,
weaknesses that exist at the
present time (existing
condition) and predict
opportunities and threats for

the future (future condition).

Sustainability Assessment
Using PSS Checklist for
analysis of system
sustainability conditions and
identification of repair
priorities. Categorize system
criteria in 4 classes (No,
Low, Medium, High).

>

Forming recommendations

Based on the results of the assessment of the PSS
worksheets from step 1 formulated recommendations
for improvement to improve the sustainability of
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capture fisheries.

Develop detailed recommendations

compare with current system conditions.

Perform the breakdown of recommendations and

Selection of recommendations

to be implemented (feasibility).

Feasibility analysis of recommendations with Portfolio
Diagram of the aspect of sustainability and possibility

Sustainability Radar

Figure 1. Stages in PSS (UNEP and DELFT University of Technology)

3. Results and Discussion

3.1. Sustainability Dimensions System

The question points for the continuous SWOT refer
to 6 criterias from 3 dimensions of PSS (economic,
environmental and socio-cultural), as well as other important
notes. SWOT is the result of interviews with chosen
respondents who are understand the condition of fisheries in
the coastal areas of Banyuwangi with open questions.
(Purwaningsih, et.al. 2016).

SWOT analysis looks at the strengths and opportunities
that exist in the capture fishery around Bali Strait. In addition,
also to see the weaknesses and threats in the future related to
capture fisheries in order to minimize long-term risks of

conservation of fisheries resources catch. The development
of fishery resources is not only based on the sustainability of
the economic dimension, but also focused on environmental
and social dimensions.

The economic dimension, the potential of fishery
resources in the Bali Strait becomes the strength for
fishermen if the existing resources can be utilized optimally.
Yet another problem arises that the number of fish catches
continues to decline every year. Scarcity of fishery resources
occurs due to various factors, both factors are caused by
nature and human error. If the catch of the fish continues to
decline, then the welfare of fishermen is also lower, because
they rely their lives to the sea while most of the fishermen
have no skills other than to go to sea, so there is no other
source of incomes other than looking for fish in the sea.
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Table 1. SWOT of Capture Fisheries Sustainability in Coastal areas of Banyuwangi

Empirical Studies the Sustainability of the Subsector Fisheries

Current Fishing Conditions

Predicted Future Condition

Criteria -
Strength Weakness Opportunity Threats
1. Economic Dimension
1.1. Revenue - The fis_hermen have - _Government support
- Potential fishery low skills in other in the form of more - The quantity of fish

1.2. Catching Quantity
1.3. Capital Origin
1.4. Catching Distribution

resources around Bali
Strait are abundant if it -

fields
The number of fish

environmentally
friendly fishing tools

catches continues to
decline, fishermen

is used properly catches keeps - Enchancement do not earn income
1.5. Grant from Goverment declining number of the captures
1.6. Fish price
2. Enviromental Dimensions - Fishermen use fishing
2.1. Enviromental Sustainability i - intaini
b tool§ that is - Waste fish dumped Mal_ntammg )
2.2. Fishing Tools environmentally around Muncar sea environmental - Waste will pollute
2.3. Fish Waste friendly sustainability will the environment and

Fishermen do not catch
fish in conservation
areas

2.4. Fishing Radius
2.5. Coservation
2.6. Biodiversity

Limitness of using
the fishing tools

increase the potential
of capture fisheries

sea

3. Social and Cultural Dimensions
3.1. Partnership Relations
3.2. Conflicts
3.3. Educations
3.4. Institutions

A good understanding
of coastal management
by some people

The lack of conflict

Fishermen's safety is
threatened because
they do not use safety
equipments that does
not meet the

With good education,
fishermen will be able
to understand
sustainable
management of

- Exploitation of
marine resources

3.5. Safety standards marine resources
3.6. Rules/Norms

The environment dimension, the fishermen participate in Ezﬁ;euveéngil?esults of Sustainability Assessment in Coastal areass of
preserving the coastal environment. People began to realize
that the occurrence of fish scarcity around Bali Strait is one _No- Criterias Total Value  Average
of them due to their activities are not environmentally Economical Dimensions
friendly. The social dimension shows that the partnership 1.1. Revenue 36,25 037 M
between the fishermen and the skippers is very good, there is 1.2. Catching Quantity 76,5 078 H
never any conflict between both of them. Although many 1 13 Capital Origin 56,5 058 M
new fishermen are existing in the coastal areas of 1.4. Catching Distribution 6,25 006 L
Banyuwangi, but the native fishermen never mind their 1.5. Grant from Goverment 65,5 066 M
presence as long as it does not disturb or damage the coastal 1.6. Fish price 26,75 027 L
ecosystem. Fishermen also begin to understand the  Average 44,62 0,45 L
importance of sustainable fisheries resource management in
order to maintain the capture fishery ecosystem. But on the Enviromental Dimensions
other hand, the fishing community has a weakness in terms 2.1. Enviromental Sustainability 16,5 0,17 L
of OSH (occupational health and safety), they never use or 2.2. Fishing Tools 45,75 047 M
provide safety equipment for fishing. In addition, fishermen 2 2.3.Fish Waste 68 069 M
also have no health insurance because of various reasons. 2.4. Fishing Radius 37,25 0,38 L

2.5. Coservation 45,25 0,46 L

3.2. Sustainability Assessment 2.6. Biodiversity 60,5 0,62 M

The final step in the first step before proceeding to  Average 45,54 0,46 L
recommendation formulation stage is to categorize Social and Cultural Dimensions
sustainability criteria in the “No” (N), “Low” (L), “Medium” 3.1. Partnership Relations 24 023 N
(M) or “High” (H) categories to find out alternative criterias 3.2. Conflicts 375 0,38 L
for recommendations that have to be developed. Assessment 3 3.3. Educations 63,25 064 M
is done by giving questionnaires to the respondents, ie the 3.4. Institutions 61,75 063 M
fishermen in the coastal areas of Banyuwangi. Then process 3.5. Safety 61 062 M
the data of each respondent with a scoring system. The 3.6. Rules/Norms 415 042 L
answer "Yes" is scored 1 and the answer "No" is scored 0. ~_ Average 48,16 0,42 L
For the counting system, the value is 1 for each total value of ~ Average value 46,10 0,44 L

each criteria. For example, in one criteria there are 4
questions with 2 "Yes" answers, then the value is 2/4 or 0,5.

Source: Primary data is processed
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The table above shows that the value of sustainability of
capture fisheries in the coastal areas of Banyuwangi is still
low. The average sustainability value of each dimension is
above 0.44. The economic dimension has one criteria that
has a mean value of High (H) that is the catching quantity.
Based on the results of field research and supporting data
from the Department of Marine and Fisheries of Banyuwangi
shows that the catch of the fish around Bali Strait continues
to decline every year. The decrease of capture fishery
production in the coastal areas of Banyuwangi can be seen in
the table below.

Table 3. Banyuwangi Capture Fish Production Data

Years Production Volume (kg)
2009 48.305.369
2010 27.746.419
2011 38.328.993
2012 28.313.788
2013 21.466.872
2014 21.141.772
2015 31.265.500
2016 15.772.440

Source: DKP (Dinas Kebersihan dan Pertamanan) of Banyuwangi, 2017

The table above shows the decrease of fish catches since
the last 10 years, the number of fish successfully landed until
2016 had decreased only to 15,000 tons, whereas the number
of fish catches around Bali Strait had reached 50,000 tons per
year. This is much different from the current condition, it is
almost a year of fishermen in the coastal areas of
Banyuwangi never gained anything. The production volume
is declining and no income is earned because becoming a
fisherman is the main job. There is no support from the
government that all this time has overcome the scarcity of
fish in the coastal areas of Banyuwangi, the provided support
by the government is only training about knowledge of
preserving the marine environment.

In environmental dimension, environmental sustainability
has low average value or Low (L), it indicates that fishermen
in coastal areas of Banyuwangi realize the importance of
maintaining coastal environment sanitation so as not to be
polluted and disturb the balance of coastal ecosystem. In
contrast to the conditions of the past few years in which
people are reluctant to participate in maintaining coastal
environment sanitation because their activities only exploit
fishery resources. Fishermen in the coastal areas of
Banyuwangi also began to conserve in the territorial of
Aking Wood sea which is now a protected in accordance to
Regional Regulation of Banyuwangi No.35 of 2003 on
Stipulation and Management of Protected Marine Aking
Wood in Muncar, Banyuwangi.

Another criteria on the environmental dimension has a
Medium (M) value of fish waste and biodiversity. The
condition of environmental sustainability in the sea around
coastal areas of Banyuwangi is quite apprehensive, the fish
species are decreasing and the catch also continues to decline
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every year especially in the last year. One type of fish that
can not be found around Bali Strait is lemuru fish or
commonly called sardines. This condition is very worrying
considering lemuru fish is a type of fish that became a
commodity for the catch of the fishermen in the coastal areas
of Banyuwangi.

Social dimension indicates that the potential conflict of
fishermen in coastal areas of Banyuwangi is Low (L), it
shows that there is no conflict either by fellow fishermen or
between fishermen and skippers. Fishermen have a good
partnership relationship with skippers as the lender of capital.
Without the intervention of skipper, fishermen especially the
labors can not catch fish in the sea because of limited capital.

3.3. Formulation of Recommendations Alternative

Formulation of recommendations based on the results of
the sustainability assessment, where only those with the
dominant Medium (M) and High (H) values will be given the
recommendation  options. The  formulation of
recommendations between each dimension are interrelated,
in essence to achieve sustainable management of capture
fisheries resources based on sustainability aspect.

Economic dimension, chosen alternative recommendation
option to increase the quantity of the fish because it is the
most dominant attribute. The number of fish catches in the
coastal areas of Banyuwangi is decreasing every year is not
only caused by natural factors alone, but the human factor
also contribute in it. The mismanagement of fishing
resources in the past has had an impact on the current
sustainability of capture fisheries resources. The catch
continues to decline until the loss of species of the fish that
became a pre-eminent commodity around Bali Strait. The
decline of fish catch resulting lower fishermen's income. On
conservation activities of marine waters become one of the
ways that can be done to rehabilitate the condition of Bali
Strait. Improved fishing systems as well as the usage of more
environmentally friendly fishing tools are also needed to
preserve the resources of capture fisheries.

The government should also take part in addressing issues
related to fishery resources. Support from the government is
expected by the fishermen, where fishermen in the coastal
areas of Banyuwangi need the help of more environmentally
friendly fishing tools.

The environmental dimension, alternative
recommendation choice is directed to waste management.
During this time, the sea around Bali Strait has been polluted
by the waste of industrial activity and the activities of
fishermen themselves. Waste from the industry is channeled
to the flow of the river that leads to the sea. This waste then
contaminates the quality of the sea and causing the fish and
other sea organisms to not live well. Fishermen also engage
in activities that generate hazardous waste on the coast. This
waste is fish spray waste that has been very rotten. The fish
waste is cleaned around the beach area and then sold to the
flour industry. The establishment of wastewater treatment
plant (WWTP) according to standard and operated properly
can minimize waste pollution that occurred around Bali
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Strait.

Social and cultural dimension, directed to improve
education level of fishermen in coastal areas of Banyuwangi.
The profession of being a fisherman does become a
hereditary livelihood. It is a tradition if their parents are a
fisherman, then his son will also be a fisherman. But this
paradigm has begun to shift little by little, the fishing
community has begun to realize the importance of education.
Increasing the educational level of fishermen ultimately
has implications for their knowledge of how to manage
sustainable capture fisheries resources so that they can
continue to be utilized until their future children. So that
management is not only exploitation, but also pay attention
to environmental sustainability. In the end, sustainable
development of fishery resources capture directed to
improve prosperity of fishermen and coastal society.

In addition, institutional improvements in the management
of catches are also important to note. The existence of
institutions that become a forum for fishermen is expected to
help the fishermen to independence and improve welfare.

From the above explanation can be taken several main
points. In the economic dimension, 2 recommendations are
given, such as the conservation of the waters of the Bali
Strait and the role of government to provide support in the
form of fishing tools. In the environmental dimension is
given an important recommendation that is making WWTP
with the appropriate standard usage. In the social and cultural

Perikanan Tangkap

Distribusi ikan sudah memiliki alur

dimension, there are 2 recommendations, such as the
improvement of the educational level of fishermen,
especially for fishermen's children and institutional
improvement for the fishermen.

3.4. Development of Recommendation Details

After making an alternative recommendation formulation,
the next step is to compare the alternative with current
condition. Whether formulated alternative recommendations
can preserve the capture fisheries that exist in the coastal
areass of Banyuwangi with the category can be very much
better, better, good, the same or even bad from the conditions
that exist today. Comparison of this recommendation is
conducted by interviews with fishermen who have
knowledge about the importance of sustainability in the
development of capture fisheries. The results of alternative
comparison recommendations can be seen in Table 4.

Table 4
Dimensions Criterias Value
a.  Conservation of Bali Strait -
Economy b.  Goverment role .
¢.  Making WWTP (wastewater -
Environment treatment plant)
. . +
Social and Culture d.  Education improvement
L. . ++
e. Institutional improvement
Description: "++" very much better, "+" better
Do . [0 Menu [ Load [ Print
onean O [ save O New [ Help

PRIORITY: N=No L=Low M=Medium H=High

i sistemnya

Macro
economic effect

i | Volume produksi perikanan
h terhadap
da pendapatan

Partnership/
Co-operation

Tingkat pendapatan masih
rendah untuk nelayan buruh

Profitability/
Added Value

for companies

Harga ikan stabil

Belum ada bantuan dari
pemerintah dalam mendukung
keberlanjutan perikanan tangkap

Figure 2. Sustainability Radar of Economic Dimension

In the picture above shows that the medium (M)
categorized criteria is fishermen income level, support from
the government, and the origin of capital. There is one
criteria that has high category (H) that is catching quantity
amount. This suggests that these criterias play an important
role in the development of fisheries resources. This criteria
also has the sharpest edge of the radar because it has "++"

value which means that alternative recommendations given
are much better if it is applied. For government support
criteria have a "+" value which means that if the
recommendation is made and applied, the existing system
will be better than before.

In Figure 3, the sustainability radar for the environmental
dimension shows that the criteria of the fish waste has the
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sharpest radar edge shape because after being compared with
the current system, the criteria has "++" value which means
if the existing recommendation is applied, the existing
system will be much better than before. This criteria has a
medium (M) value. Other criterias that have medium (M)
value are biodiversity and catching device. Biodiversity
around Bali Strait experiences amazing scarcity, there are
some types of fish that currently can not be found back
around Bali Strait. In addition, fishing tools that are used by
fishermen also requires renewal so that the sustainability of
fishery resources can be maintained in relation to sustainable
development.

Masyarakat mulai menyadari
pentingnya menjaga kelestarian
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In Figure 4, a sustainability radar for social dimension, it
can be seen the criteria that has the most sharp edge of the
radar is the institutional. This is because compared to the
current system, the implementation of institutional
recommendations will make the system much better than the
current one. This criteria has medium (M) value so it needs
an alternative recommendation. Then another criteria that
education has "+" value so that if the recommendation is
applied will also make the system becomes better than
before.
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4. Conclusions and Recommendations

The results of the research concluded that the development
of fishery resources in the coastal areas of Banyuwangi has
not reached the sustainable stage. This is shown from the
results of the calculation of sustainability assessment using
the PSS worksheet. The result of measuring the level of
sustainability of capture fishery resources that exist in the
coastal areas of Banyuwangi shows the average value which
is still low. From each dimension (economic, social and
environmental) there are several criterias that have medium
(M) and high (H) value. This means that in each dimension
requires an alternative recommendation to support the
sustainable development of capture fisheries.

Economic dimension, decreasing catching quantity is a
priority of recommendations formulation. The beneficiaries
of capture fisheries resources should provide a compensation
for conservation measures to maintain the ecosystem. In
addition, the government is also an important party which
has a role relates to fishery resource policy. The
environmental dimension has only one priority of
recommendation development, that is making WWTP and its
usage according to standard. Better waste management can
minimize pollution so will not affect the balance of the
ecosystem of fishery resources. For the social dimension, the
improvement of institutional system is a recommendation
option that can improve the existing fishery resources
management system in the coastal areas of Banyuwangi to
support the improvement of the welfare of fishermen.

The results of this study provide recommendations of the
importance of synergy of all levels of society in maintaining
the balance of marine ecosystems in the Bali Strait. Increased
awareness of coastal communities is needed to maintain the
balance of the ecosystem of capture fisheries resources. In
addition, improving the quality of human resources of
fishermen becomes an important thing that can be done by
the government to support the sustainable development of
capture fishery resources. Finally, improvements in every
aspect of supporting sustainable fisheries development can
maintain the sustainability of fishery resources so that the
utilization of capture fisheries resources can be done
optimally without putting aside economic, environmental
and social sustainability.
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