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Introduction

Abstract: Rapfish is used as an indicator to assess pelagic fisheries' sustainability in
Aceh's northern waters. This study aims to determine the sustainability of pelagic fishing
and the factors that mostly influence the sustainability of pelagic fisheries. Surveys and
interviews with questionnaires were conducted in collecting data, then analyzed by
RAPFISH analysis with five dimensions. The results show that the ecological and
economic dimensions are in a quite sustainable category, the social dimension is in a less
sustainable category, the technological dimension is in the very sustainable category and
the institutional dimension is in the less sustainable category. In addition, there are
several indicators that most influence the sustainability of pelagic fisheries with purse
seine on the ecological dimensions; (1) the location of fishing grounds; (2) the Fishing
season. The economic dimension is influenced by (1) assistance from the government; (2)
dependence on subsidies. Meanwhile, the social dimension is influenced by (1) The
development of the number of fishermen; (2) The level of conflict. Lastly, the
technological dimensions which influenced by (1) fishing vessel size; (2) Mechanical
power, and institutional dimensions (1) The role of customary leadership, and (2)

Fishermen's involvement in the process of preparing management regulations.
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economy in the future, need to be managed properly
(Yonvitner et al. 2020). Therefore, opportunities and

Fish resources in Indonesia's fisheries management
area are very abundant and are one of the natural
resources which are the basic capital for development
because they have the potential economic strength, to
become a great economic power for the prosperity of the
people (Marasabessy, 2017). Law Number 31 of 2004
Fisheries are all activities related to managing and
utilising fish resources and their environment, from pre-
production, production, and processing to marketing in
the fishery business. Utilization of fish resources does
not rely on increasing the production of one party alone
but guarantees sustainable fisheries from these fishery
potentials (Zulfikar, 2012). the fisheries and marine
sectors, which will become the foundation of the
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challenges must be realized and implemented in real
terms for optimal and sustainable development of the
marine and fisheries sector.

Based on FAO (2014), in 2012 Indonesia was ranked
2nd for capture fisheries production and 4th for
aquaculture production in the world and based on FAO
(2020) Indonesia was ranked 3rd after Peru and China.
This fact can illustrate that Indonesia's fishery potential
is very large, so if managed properly and responsibly it
will be sustainable, and it can become one of the main
sources of capital for development in the present in the
future. This has also been mandated in the Law of the
Republic of Indonesia Number 45 of 2009 article 6
paragraph 1 which emphasizes that fisheries
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management is aimed at achieving optimal and
sustainable benefits, as well as ensuring the preservation
of fish resources. One of the fishing gears mostly used
by fishermen in Aceh is the purse seine. Purse seine or
commonly also called purse seine is one of the special
fishing gears used to catch pelagic fish.

A purse seine is a fishing gear that is multi-species,
that is, it catches more than one type of fish. In many
cases it is often found that the mesh size of the purse
seine fishing gear is very small, this can affect the catches
obtained. The problem that occurs is the Kutaraja
Fishing Port (Rambun et al., 2016), which is included in
the WPP 572 fisheries management area with a status
that is already over-exploited for pelagic fish and fully
exploited for demersal fish (Kurnia et al. 2019). One way
to overcome this problem is to use RAPFISH (Rapid
Appraisal for Fisheries) as an indicator for assessing the
sustainability of pelagic fisheries in the northern waters
of Aceh.

The RAPFSIH method is a multi-dimensional rapid
assessment technique for evaluating the sustainability of
fisheries (Pitcher, 1999); (Pitcher and Preikshot, 2001);
(RAPFISH, 2006). The RAPFISH has been developed
using six evaluation areas (economic, ecological,
technological, social and ethical) but, bearing in mind
that not only the current sustainability status of the
fishery but also its evolution over time, the analysis has
focused on these areas of evaluation (Murrillas et al.,
2008). The development of the RAPFISH method was
introduced by the Fisheries Center, at the University of
Colombia in 1999. The basic technique of the RAPFISH
method uses simple and easily assessed attributes to
provide a fast, cost-effective, and multidisciplinary
assessment of fisheries status, in terms of comparative
levels of sustainability (Murrillas et al., 2008). Placing a
value (score) on a measurable attribute using Multi-
Dimensional Scaling (MDS) involving dimensions in
this study using 5 dimensions as the source of data
collected, namely social dimensions, ecological,
economic, technological and institutional dimensions.

Method

The method used in this research is descriptive
method with survey, observation and interview
techniques. the descriptive method is a method of
researching the status of a group of people, an object, a
condition, a system of thought, a class of events in the
present or a form of data collection that aims to describe,
describe a situation or a problem in which data the
conditions taken were analyzed according to the
approach used in the study (Nazir, 2014). The data
collected is in the form of primary data and secondary
data. Primary data consists of the results of structured
interviews with the help of questionnaires to
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respondents. Respondents were purse seiner owners
and managers who were selected based on certain
considerations, namely 25% of the 294 population of
purse seiners in Kutaraja Fishing Port the number of
respondents used was 73 fishermen.

The data analysis method was carried out using
RAPFISH (Rapid Appraisal for Fisheries), an analytical
method for evaluating the sustainability of fisheries in a
multidisciplinary manner which is based on ordination
techniques or placing something in a sequence of
measurable attributes. with Multi-Dimensional Scaling
(Suryana et al. 2012). Rapfish analysis includes rapid
valuation analysis (RAP-analysis), leverage analysis
(leverage analysis) and Monte-Carlo analysis. Kite
diagrams are used to describe the status of sustainability
in a multi-dimensional way by comparing the
performance of each dimension. For the basis for
determining the sustainability index (Allahyari, 2010),
see Table 1.

Table 1. The category of a sustainability index for each
dimension

Index Value criteria Sustainability category
assessment

0-25 Poor Not sustainable

25-50 Less Less sustainable

50-75 Enough Fairly sustainable

75-100 Good Highly sustainable

Result and Discussion

RAPFISH As an indicator for assessing pelagic
fisheries sustainability in Aceh's northern waters, it is a
5-dimensional study that aims to determine the
sustainability status of fisheries in the northern waters of
Aceh. The steps taken to determine the sustainability of
each dimension and attribute need to be carried out
Rapfish analysis, Leverage and monte-Carlo analysis on
each dimension in the Rapfish method. The
sustainability of fisheries is described quantitatively in
numerical analysis using limited multidimensional
scaling techniques, uncertainties expressed through
simulation Monte-Carlo and sensitivity with Leverage
analysis (Jimenez et. al 2020) and the results are as
follows:

Ecological Dimensions. The ecological dimension is a
good or bad picture of the quality of the environment
and resources for fishing activities that may or may not
have an impact on supporting fisheries sustainability.
The sustainability status of pelagic fisheries on the
ecological dimension has 10 attributes based on the code
of conduct for responsible fisheries (CCRF) and adapted
to the needs of the research location. The ten attributes
on the ecological dimension include having high
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selectivity, fish size caught in the last 3 years, fish
diversity, by-catch, location of fishing ground,
conservation area, fishing season, environmental
quality, negative impact on habitat, and the waste
leftover supplies go to sea. The results of the fishery
sustainability analysis on the ecological dimension show
62.47 which is included in the quite sustainable category
(Figure 1). This means that the environmental conditions
and pelagic resources are experiencing a process that is
still quite sustainable. The sustainability of pelagic
fisheries in the future in relation to the dimension index
value can be increased through the maintenance of
pelagic fisheries conservation. The results of the ordinate
analysis on the ecological dimension produce a
correlation squared value (R2) of 94% and a stress value
(S) of 13%. This stress value shows the goodness of fit in
multi-dimensional  scaling, which shows the
configuration size of a point can reflect the original data.
A low-stress value indicates a good fit, while a high-
stress value indicates the opposite condition. In the
Rapfish model, the desired stress value is 25% smaller
(Chaliluddin et al, 2021).

RAPFISH Ordination
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Figure 1. Rap Results of Ordination Analysis for Ecological
Dimensions

The results of the Leverage analysis of all the
attributes used in the ecological dimension showed the
highest value of 8.67 for the fishing ground location
attribute and the lowest value of 040 for the
environmental quality attribute. This analysis is
basically intended to see the sensitivity of reducing
attributes to the sustainability score. Leverage analysis
results for all attributes on the ecological dimension are
presented in Figure 2.
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Figure 2. Analysis of ecological dimensions and sensitive
factors affecting ecological sustainability.

Economic Dimension. The economic dimension shows
a condition for the management of capture fisheries
activities carried out by fishermen. The sustainability
status of pelagic fisheries on the economic dimension
using 8 attributes. The eight attributes in question are the
distribution of marketing, sources of livelihood,
dependence on subsidies, assistance from the
government, profit distribution, employment, quality of
fish caught, and profits. The results of the sustainability
analysis of pelagic fisheries on the economic dimension
get a value of 64.42, meaning that the sustainability
index value is categorized as quite sustainable (Figure 3).
The results of the ordinate analysis on the economic
dimension produce a squared correlation value (R2) of
93% and a Stress (S) value of 14% indicating goodness of
fit by obtaining a stress value of less than 25%. To see the
level of stability of the results of the ordination analysis
on Rapfish.
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Figure 3. Rap Results of Ordination Analysis for Economic
Dimensions

The results of the Leverage analysis of all the
attributes used in the economic dimension, get the
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highest value of 11.68 for the attribute of assistance from
the government and the lowest attribute value of 1.92 for
the profit attribute of the fishing business. This analysis
is basically intended to see the sensitivity of reducing
attributes to the sustainability score. Leverage analysis
results for all attributes on the economic dimension are
presented in Figure 4.

Leverage of Attributes

Profit JlLo2

The quality of the fish caught 6.02

Employment ]7.43

Profit distribution ] 7.66

Attribute

Government assistance ] 11.68

Dependence on subsidies ] 10.51

Livelihood 431
Marketing orientation 264
t

0 2 4 6 8 10 12 14

Root Mean Square Change in Ordination when Selected Attribute Removed (on
Sustainability scale 0 to 100)

Figure 4. Analysis of Economical Dimensions and Sensitive
Factors Affecting Economical Sustainability.

Social Dimension. The sustainability status of pelagic
fisheries on the social dimension shows the role of
fishermen, communities and communities in
management that impacts the sustainability of pelagic
fisheries activities. The social dimension uses 7
assessment attributes. The seven attributes in question
are the level of education, environmental knowledge,
level of conflict, development of the number of
fishermen, community's role in conservation,
participation of family members, and level of business
outreach. The results of the Rapfish analysis on the social
dimension get an index value of 46.24 meaning it is less
sustainable (Figure 5). This implies that the social system
in fishing communities needs to be improved to gain
support for the sustainability of sustainable capture
fisheries development. Analysis of the results of
ordination on the social dimension produces a
correlation squared value (R2) of 94.44% and a stress
value (S) of 14%. Thus, the results of this research
analysis show the condition of the goodness of fit by
obtaining a stress value of less than 25%.
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Figure 5. Rap results of ordination analysis for social
dimensions

The results of the Leverage analysis of all the
attributes used in the social dimension show the highest
score of 10.13 for the attribute of the development of the
number of fishermen and the lowest score of 0.86 for the
attribute of environmental knowledge. This analysis is
basically intended to see the sensitivity of reducing
attributes to the sustainability score. Leverage analysis
results for all attributes on the social dimension are
presented in Figure 6.

Leverage of Attributes
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Sustainability scale 0 to 100)

Figure 6. Analysis of Social Dimensions and Sensitive Factors
Affecting Social Sustainability.

The Rapfish analysis results for the status of
sustainability in the social dimension show a
sustainability index value of 46.24 which is included in
the less sustainable category. namely realizing the
potential for sustainable development of this sector
requires the involvement of coastal communities in
benefit-sharing and decision-making (Kadagi et al.
2021). Based on the results of the Leverage analysis,
there are 2 of the 8 most influential attributes, namely the
development of the number of fishermen with a value of
10.13 and the level of conflict with a value of 8.76.
However, this can be corrected by increasing the
capacity to absorb knowledge and playing a positive
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role in communication, that is, the higher the capacity to
absorb knowledge, the faster the movement and the
earlier the peak of prosperity will come. Therefore,
scientific and technological innovation needs to be
strengthened to increase the utilization rate of domestic
fishery resources (Zhou et al. 2021).

Technological Dimensions. The technological
dimension reflects fishermen's expertise and use of
technology in fishing activities. Sustainability analysis
on the technological dimension uses 7 assessment
attributes, namely handling fish on board, vessel size,
use of fishing aids, engine power, safety for fishermen,
threatening protected fish, and fish landing sites.

The results of the Rapfish analysis on the
technology dimension get an index value of 82.77, which
means it is very sustainable (Figure 7). This shows that
the sustainability of pelagic fisheries is getting good
results in terms of technology. The ordinate analysis on
the technological dimension produces a squared
correlation value (R2) of 95% and a stress value (S) of
14% the results of the analysis show the goodness of fit
by obtaining a stress value of less than 25%. To see the
level of stability of the results of the ordination analysis
on Rapfish.
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Figure 7. Rap results of Ordination Analysis for Technological
Dimensions

The results of the Leverage analysis of all the
attributes used in the technology dimension, get the
highest score of 10.13 on the attribute of the
development of the number of fishermen and the lowest
score of 1.42 on the attribute of fish landing sites. This
analysis is basically intended to see the sensitivity of
reducing attributes to the sustainability score. Leverage
analysis results for all attributes on the technology
dimension are presented in Figure 8.
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Figure 8. Analysis of Technological dimensions and
sensitive factors affecting technological sustainability.

Institutional Dimension. The institutional dimension
of pelagic fisheries sustainability status reflects the direct
and indirect influence and linkages to the sustainability
of pelagic fisheries in the northern waters of Aceh.
Analysis of the sustainability status of fisheries on the
institutional dimension uses 7 assessment attributes. The
seven attributes used are group coaching, training and
outreach, compliance with CCRF rules, frequency of
counselling and training, fishermen's involvement in
preparing fisheries management regulations, the role of
customary leadership, and the level of adherence of
fishermen to customary law. The results of the
sustainability analysis on the institutional dimension get
a value of 35.17 (Figure 9) which means that it is
included in the less sustainable category. This implies
that these circumstances or conditions need to be
improved again to ensure the sustainability of pelagic
fisheries. The ordinate analysis on the institutional
dimension produces a correlation squared value (R2) of
95% and a stress value (S) of 14%. This shows the
condition of the goodness of fit, by obtaining a stress
value of less than 25%. To see the level of stability of the
results of the ordination analysis on Rapfish.
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Figure 9. Rap results of Ordination Analysis for Institutional
Dimensions
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The results of the Leverage analysis of all the
attributes used in the institutional dimension show the
highest value of 11.70 for the attribute of customary
leadership roles and the lowest score of 7.06 for the
attributes of training and outreach. This analysis is
intended to see the sensitivity of reducing attributes to
the sustainability score. Leverage analysis results for all
attributes on the social dimension are presented in
Figure 10.

Leverage of Attributes

The level of compliance of fishermen with customary law 142

Indigenous leadership role 298

management regulations

Involvement of fishermen in the process of drafting fisheries ‘

Attribute

Frequency of counselling and training of members ]3 77
Compliance with CCRF rules #"] 3.16
Training and outreach | 5.45
[ [ ]
Development of group members ‘ ‘ ‘ ] 3[75
o 1 2 3 a4 5 6

Root Mean Square Change in Ordination when Selected Attribute Removed (on
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Figure 10. Analysis of Institutional Dimensions and Sensitive
Factors Affecting Institutional Sustainability.

Sustainability Index in Kite Diagram. There are five
dimensions analyzed by the Rapfish method of the five
dimensions, the highest being the technological
dimension which is 82.77, then the economic dimension
is 64.42, the ecological dimension is 62.47, the social
dimension is 46.24 and the last is the institutional
dimension is 35.17 (Fig. 11).

Kite Diagram

Ecological
100

Institutional Economic

Technolog?géﬁ L Social

Figure 11. Fly chart Analysis of Index and Sustainability
Status of Pelagic Fisheries in Northern Aceh Waters

The Rapfish analysis results for the sustainability
status of pelagic fisheries in northern Aceh waters based
on the Kutaraja fishing port on the technological
dimension found a value of 82.77 which is included in
the good or very sustainable category. The emergence of
these two attributes in the sustainability of pelagic
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fisheries in the northern waters of Aceh based on the
Kutaraja fishing port can be explained that the first is the
size of the vessels that rely on the Kutaraja fishing port
have an average vessel size of 30-60 GT and the second
is the engine power on purse seine fishing gear vessels.
have a ship size of more than 120PK. The results of the
sustainability index on the technological dimension are
the same as that of a sustainable good category with a
value of 75.89 (Riza et al. 2019). In his research, 2
influential attributes are the type of fishing gear with a
value of 10.30 and fishing aids with a value of 5.04.

The results of the Rapfish analysis for the
sustainability status of fisheries on the institutional
dimension show an index value of 35.17 which is
included in the less sustainable category. This explains
that the government's role needs to be increased again in
supporting capture fisheries activities. One of the
concepts explicitly stated in Article 6 of the Fisheries
Law is the need to consider customary law or local
wisdom and pay attention to community participation,
but local wisdom must not conflict with national law
(Rizqi et al. 2017). Based on the analysis of the Leverage
results, there are 2 of the 7 most influential attributes, the
first is the role of customary leadership with a value of
11.70 and the involvement of fishermen in the process of
preparing management regulations with a value of 9.67.
The effectiveness of policies made by the government,
however, depends on the responsiveness of support
from the community where support for government
policies emerges from below, namely the fishermen
themselves.

Conclusion

The sustainability of pelagic fisheries using Rapfish
analysis as an indicator for assessing the sustainability
of pelagic fisheries in northern Aceh waters based on
Kutaraja fishing port, Lampulo on the ecological
dimension is in the quite sustainable category with a
value of 62.47 the economic dimension is in the fairly
sustainable category with a value of 64.42 dimensions
The social dimension is in the less sustainable category
with a value of 46.24, the technological dimension is in
the very sustainable good category with a value of 82.77
and the institutional dimension is in the less sustainable
category with a value of 35.17.

Acknowledgements

We thank you; the head of the marine and fisheries service

Aceh, the head of the Kutaraja fishing port Banda Aceh, the

Panglima Laot Aceh, the Panglima Laot Lhok Lampulo, the

purse seine fishing masters and their crew, and other parties

who have assisted and were directly involved in this research.

Author Contributions

Makwiyah A. Chaliluddin conceptualization, which includes

research ideas, design with methodology, and data analysis.
5608



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Siti Sundari, Thaib Rizwan, Ilham Zulfahmi, Ichsan Setiawan,
Sayyid Afdhal El Rahimi, and Roesa Nellyana
conceptualization has been carried out by reviewing
investigation research, literature review, and provided
feedback on the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
The author declares no conflict of interest.

References

Allahyari, M.S. (2010). Social sustainability assessment
of fisheries cooperative in Guilan Province, Iran. |.
of Fisheries and aquatic science 5(3): 216-222.
https:/ /doi.org/10.3923/jfas.2010.216.222

Chaliluddin, M.A, M. Yuliana, R. Rizqi, T. Rizwan, L.
Rusydi, R. Nellyana. (2021). Sustainability analysis
of pelagic fisheries using purse seine at Ujong
Serangga fishing port, Aceh, Indonesia. IOP
Conference Series: Earth and Environmental Science,
869(1): 012045. http://dx.doi.org/10.1088/1755-
1315/869/1/012045

Jimenez, E.K,, ].G. Gonzalez, M.T. Amaral, F.L. Fredou.
(2020). Sustainability indicators for the integrated
assessment of coastal small-scale fisheries in the
Brazilian Amazon. Universidade Federal Rural de
Pernambuco, Departamento de Pesca e
Aquicultura, Rua Dom Manoel de Medeiros, s/n,
Dois Irmaos, CEP: 52.171-900 Recife, PE, Brazil.

Kadagi, N.I, N. Wambiji, S.T. Fennessy, M.S. Allen,
N.M. Robert. (2021). Challenges and opportunities for
sustainable development and management of marine
recreational and sport fisheries in the Western Indian
Ocean. Washington, DC 200037, USA 124.
http:/ /doi.org/10.1016/j.marpol.2020.103351

Marasabessy, A.Z. (2017). Sustainability analysis of drift
gill net fisheries in Central Maluku District.
Universitas Hasanuddin. Makassar.

Murillas, A., R. Prellezo, E. Garmendia, M. Escapa, C.
Gallastegui, A. Ansuategi. (2008).
Multidimensional and intertemporal sustainability
assessment: A case study of the Basque trawl
fisheries. Fisheries Research, 91: 222-238. Retrieved
from
http:/ /www.alljournals.cn/view_abstract.aspx?pc
.._absract=1

Nazir, M. (2014). Research methods. Ghalia Indonesia:
Jakarta.

Pitcher, T.J. (1999). Rapfish, A Rapid Appraisal Technique
For Fisheries, And Its Application To The Code Of
Conduct For Responsible Fisheries. FAO Fisheries
Circular No. 947 FIRM /C947

July 2023, Volume 9 Issue 7, 5603-5609

Pitcher, T.J., D. Preikshot. (2001). RAPFISH. A (Rapidly
Appraisal Technique to Evaluate the Sustainability
Status of Fisheries). Fisheries Research, 49(3): 255 -
270. https:/ /doi.org/10.1016/S0165-
7836(00)00205-8

Rambun, A. P. Sunarto, I. Nurruhwati. (2016).
Selectivity of purse seine fishing gear at the Muara
Angke Fish Landing Base (PPI), Jakarta. Journal of
Marine Fisheries, 7 (2): 97-102.
http:/ /dx.doi.org/10.13170/ depik.6.2.5381

RAPFISH Group. (2006). Standard Attributes for Rapfish
Analyses  Evaluation  Fields  For  Ecological,
Technological, Economic, Social And Ethical Status.
Fisheries Centre, UBC. Vancouver

Riza, M.S., Zulkarnaini, Efriyeldi. (2019). Status of the
Sustainability of the Lubuk Larangan Area in
Pangkalan Indarung Village, Kuantan Singingi
Regency. Journal of Environmental Science, 13(1): 66-
80. http:/ /dx.doi.org/10.31258/jil.13.1.p.66-80

Rizqi, R., D. Simbolon, Mustaruddin. (2017). Interaction
Of Fishery Policy And Local Wisdom In Northen
Aceh. Albacore, 1(3): 257-264.

Suryana, A., B. Wiryawan, D. R. Monintja, E. Sry
wiyono. (2012). Rapfish sustainability analysis in
the management of red snapper (Lutjanus sp)
resources in Tanjungpandan waters. Jurnal PSP,
20(1):45 - 59. Retrieved from
https:/ /journal.ipb.ac.id/index.php/bulpsp/articl
e/view /6214

Yonvitner, Y, M. Boer, Kurnia. (2020). Study of the level

of effectiveness of fisheries for sustainable
development in Banten Province. Journal of
Indonesian ~ Fisheries  Policy,  12(1):  35-46.
http:/ /dx.doi.org/10.1088/1755-
1315/729/1/012034

Zhao, C, X. Xiya, Y. Gong, B. Liu. (2021). The propagation
of sustainable fishery by Arctic shipping route
stakeholders. Business School, Changshu Institute of
Technology, Changshu 215500, China.

Zulfikar. (2012). Management of sustainable capture
fisheries in the southern waters of Palabuhanratu.
University of Indonesia, Jakarta.

5609


https://doi.org/10.3923/jfas.2010.216.222
http://dx.doi.org/10.1088/1755-1315/869/1/012045
http://dx.doi.org/10.1088/1755-1315/869/1/012045
http://doi.org/10.1016/j.marpol.2020.103351
http://www.alljournals.cn/view_abstract.aspx?pc.._absract=1
http://www.alljournals.cn/view_abstract.aspx?pc.._absract=1
https://doi.org/10.1016/S0165-7836(00)00205-8
https://doi.org/10.1016/S0165-7836(00)00205-8
http://dx.doi.org/10.13170/depik.6.2.5381
http://dx.doi.org/10.31258/jil.13.1.p.66-80
https://journal.ipb.ac.id/index.php/bulpsp/article/view/6214
https://journal.ipb.ac.id/index.php/bulpsp/article/view/6214
http://dx.doi.org/10.1088/1755-1315/729/1/012034
http://dx.doi.org/10.1088/1755-1315/729/1/012034

