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Abstract: Lamongan Regency was the largest center of the fisheries in East Java.  
Lamongan Regency only has two type of operation ponds: traditional brackishwater 
pond and semi-intensive brackishwater pond. Aquaculture in Lamongan District still 
relies on traditional fisheries. Whiteleg shrimp (Penaeus vannamei) as a Indonesia`s 
leading aquaculture commodities can have a positive impact on coastal communities, 
especially in economic and social aspects but does not have sustainable waste 
management. In this study, a multidimensional scalling (MDS) method was used to 
analyze the ecological, economi, social, technology and institutional dimension. The 
study was conducted during February – May 2025, primary data collection was carried 
out throught interview respondens and the secondary data from related data references. 
The result of the study showed that the sustainability values range both 48,57 – 55,82 
(ecological dimensions), 60,83 – 67,60 (economic dimensions), 55,48-66,70 (social 
dimensions), 54,79 – 57,57 (technological dimensions), and 50,83 – 57,90 (institutional 
dimensions). The averages value of sustainability index of vaname shrimp (Penaeus 
vannamei) Pond in Coastal Areas of Lamongan Regency was quite sustainability. Based 
on leverage analysis, sensitive attributes obtained in this study were ecological 
dimensions (1) influence are the level of pollution, (2) pest attacks and (3) water quality 
management, economic dimension (1) availability of capital resources, (2) marketing 
prices (RMS = 4.0), and (3) impact on income , social dimension (1) interaction patterns, 
(2) training and socialization and (3) cultivation knowledge technological dimensions (1) 
wastewater treatment plant (WWTP) technology, (2) machine automation, and (3) the 
availability of facilities and infrastructure, and institutional dimensions (1) monitoring 
and evaluation 
 
Keywords: Coastal Area; Penaeus Vannamei; Sustainability Status 

  

Introduction  
 
Lamongan Regency was the largest center of the 

fisheries in East Java. Fishing activies that utilized a 47 
km coastline area and contributed to a production value 
of Rp. 1.333.631,915 (Kementerian Kelautan dan 
Perikanan [KKP], 2023). In 2022, this area will have a 
cultivation utilization of 20,487.40 hectares consist of 
ponds, rice fields, floating net cages and stepped net 
cages with a production of 62,754.85 tons and total value 
Rp. 1,577,347,888,000. This value was produced from the 
production of various commodities in aquaculture 

sector from types of freshwater fish, included shrimp 
and seaweed commodities (Kementerian Kelautan dan 
Perikanan [KKP], 2022). Lamongan Regency only has 
two type of operation ponds: traditional brackishwater 
pond and semi-intensive brackishwater pond. 
Traditional brackishwater pond in 2022 produced 3,081 
tons and valued in Rp. 152.306.902 while semi-intensive 
brackishwater ponds produced  219 tond with valued 
15,876,303 (BPS, 2022). This data shows that aquaculture 
in Lamongan District still relies on traditional fisheries. 

Whiteleg shrimp (Penaeus vannamei) as a 
Indonesia`s leading aquaculture commodities 

https://doi.org/10.29303/jppipa.v11i12.13419
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contributed US$  567 million in export activities from  
January – April 2023 (Imam, 2022). In Lamogan Regency, 
production of Whiteleg shrimp (Penaeus vannamei) 
reached 17,046.65 (Kelautan & Perikanan, 2021). 
Therefore, this commodity can have a positive impact on 
coastal communities, especially in economic and social 
aspects (Farabi et al., 2023). This is in line with statement 
(Oliveira et al., 2025) that aquaculture activities will 
result to increased demand for healty and nutritious 
food, which will drive increased social benefit (Pereira et 
al., 2021) for the community`s economy, especially in the 
areas of income and employment opportunities for the 
surrounding community, education, health, and even 
housing facilities. Howeever, the increasing of the 
demand for this commodity has the potential to reduce 

environmental aspects, especially in ponds that still used 
the traditional systems. This is because several water 
quality variables, which are important variables in 
whiteleg shrimp (Penaeus vannamei) ponds, have a 
negative contribution to environmental pollution caused 
by adequate pond waste disposal management (Isman 
et al., 2022).  

Waste management in shrimp farming should be a 

concern for stakeholders from entrepreneurs, local 
communities both local and central governments to 
maintain the sustainability of aquaculture (Chen et al. 
2023). Sustainable fishiries in aquaculture terms are 
generally defined as “sustainability”. That defined as the 
utilization of aquaculture aimed at meeting the needs of 
the current generation while simultaneously ensuring 
the availability the these resources for used by future 
generations (Brundtland, 2017). The requirements for 
sustainable aquaculture must not damage the 
environment, comply with the intended technical 
requirements, and be economically and socially 
beneficial and acceptable to the surrounding 
community. Fauzi et al. (2002) describe five dimensions 
in sustainable fisheries management: ecological, 
economic, social, technological, and institutional. To 
improve the sustainability of whiteleg shrimp ponds, a 
management strategy is needed that focuses on 
improving the shrimp pond intensification system by 
increasing stocking density, improving water quality 
through continuous monitoring, improving disease 
management, and ensuring the appropriate use of 
pollutant-free probiotics, as well as ensuring adequate 
electricity supply (Nurdiansyah & Rosmiati, 2020). 
Furthermore, Airawati et al. (2023) in their research, also 
noted the need for strengthening the legal and 
institutional dimensions of whiteleg shrimp pond 
cultivation, particularly regarding pond land status and 
effective and simple waste management. A cluster-
based management approach is necessary if there are 
differences in the sustainability status of traditional and 
intensive shrimp ponds (Wigiani, 2019). 

Paciran Distric is one of the vaname shrimp 
(Penaeus vannamei) ponds that is starting to develop in 
Lamongan Regency, particularly in coastal areas, which 
borders the Java Sea to the north, Panceng District, 
Gresik Regency to the east, and Solokuro. 

District to the south. By 2023, Paciran District had a 
pond area of 674,000 m3, with seven potential villages 
(Fisheries, 2023). Despite its significant potential, 
particularly in the economic and social sectors of coastal 
communities, vaname shrimp (Penaeus vannamei) 
cultivation in Lamongan faces various challenges that 
deserve the attention of relevant stakeholders. 

Based on the results of the researcher's 
observations, the location of the whiteleg shrimp pond 
(Penaeus vannamei) still does not have sustainable waste 

management, the remaining waste from the pond is 
dumped directly into nearby waters without prior 
filtering, including shrimp waste that is left scattered 
around the pond, this is due to the low awareness of the 
farmers regarding the environmental impacts caused by 
the management of whiteleg shrimp pond waste 
(Penaeus vannamei) (Krummenauer et al. 2011). This 
triggers the potential for disease attacks such as White 

Spot and Early Mortality Syndrome (EMS) in shrimp, 
this has long-term effects on fishery biota and 
ecosystems. In addition, the lack of supervision and law 
enforcement from the authorities related to waste 
management makes the farmers feel safe (Ahmed et al. 
2017). Water quality measurements are still carried out 
manually based on knowledge and experience from 
observations without using water quality parameter 
measurement tools. The number and level of education 
of workers also affect the sustainability of whiteleg 
shrimp pond cultivation (Penaeus vannamei) (Zhou et al. 
2012). 

This situation does not meet the requirements for 
sustainable aquaculture, as defined by the Food and 
Agriculture Organization (FAO), which states that 
ponds must not harm the environment, be technically 
operational, and have positive economic and social 
impacts that are acceptable to the surrounding 
community (FAO, 2010). If not addressed with 
appropriate strategies, these issues could reduce pond 
productivity and hinder the development of a 
sustainable aquaculture sector. This finding is also 
consistent with research conducted by Akhmaddin et al. 
(2023), which found that the sustainability status of 
freshwater whiteleg shrimp (Penaeus vannamei) 
cultivation in Glagah District, Lamongan Regency, 
remains fairly sustainable, with an average index value 
of 55.69%. Based on the current management of whiteleg 
shrimp aquaculture in Lamongan Regency, an 
assessment of various related dimensions is required. 
Sustainability analysis uses the RAP-SF (Rapid 
Appraisal for Shrimp Farm) simulation, a modification 
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of RAPFISH. This study will utilize Multidimensional 
Scaling as a technique to assess multidisciplinary aspects 
influencing sustainability. Fauzi (2019) stated that 
RAPFISH is used to analyze the sustainability of the 
fisheries sector. 

Multidimensional Scaling (MDS) is a 
multidisciplinary rapid method for determining the 
level of sustainability based on the number of attributes 
scored (Pitcher et al., 2001). Attributes within each 
dimension are evaluated to assess the sustainability of a 
program. This analysis is crucial for formulating 
development steps that are not only oriented toward 
increasing production and export competitiveness but 
also consider environmental sustainability and the well-
being of coastal communities.  Thus, this study was 

conducted to analyze the index and status of vannamei 
shrimp aquaculture sustainability based on ecological, 
economic, social, technological and institutional 
dimensions, the results of this study are very crucial to 
improve the sustainability of the management of 
vannnamei shimp pond in coastal areas, Lamongan 
Regency.  

 

Method  
 
Research Materials 

The data required in the study consist of primary 
and secondary data. The primary data collection was 
conducted through observation methods, 
questionnaires, and interviews with research responden, 
while secondary data was obtained from references and 
related data, namely the Central Statistic Agency of 
Lamongan Regency, The Maritime Affairs and Fisheries 
Service of Lamongan Regency. 

 
Research Design 

The research was used a qualitative methode. The 
methode used to assess and analyze the feasibility of 
cultivating whiteleg shimp pond in coastal areas in 
Lamongan Regency based on sustainability index so that 
strategy can be developed for Vaname Shrimp (Penaeus 

vannamei) Pond in Coastal Areas of Lamongan Regency. 
Based on Muchtar et al. (2023), the qualitative research 
method aims to analyze and describe phenomena or 
research objects through social activities, attitudes, and 
perceptions of people individually or in groups. 

 
Work Procedure 

The technique for determining the respondent 
sample used snowball sampling and purposive 
sampling. The sampling methode for a farmer 
respondents used in this study was a snowball 
sampling. The information of farmer respondents is 
based in the previoud respondent references. Purposive 
sampling is a sample determination based on certain 

considerations and adjusting the criteria in this study 
that respondents understand and related to the existing 
and internal condition on Vaname Shrimp  (Penaeus 
vannamei) Pond in Coastal Areas of Lamongan Regency.  

 
Data Analysis 

The data in this study were assessed for 
sustainability by analyzing several dimension of the 
sustainability of the Vaname Shrimp (Penaeus vannamei) 
Pond in Coastal Areas of Lamongan Regency. The 
analysis used for this study was the multidimensional 
scalling (MDS) method with the RAPFISH Application 
(Fauzi et al., 2002). The assessment (scoring) of each 
attribute is based on the sustainability criteria of each 
dimension that describes the condition of the level of 

sustainability of the research location (Airawati et al., 
2023).  

 

 
Figure 1. The stages of applying MDS (Fauzi & Anna, 2002) 

 

Result and Discussion 
 
Status of the Sustainability of Ecological Dimensions  

Sustainability in this dimension focuses on the 
preservation of natural resources and the environment. 
The dimension as the center of ecological attention in 
stopping cultivation without capacity and quality of the 
ecosystem so as not to exceed the environmental 
carrying capacity (Fauzi et al., 2002). In the cultivation of 
whiteleg shrimp (Penaeus vannamei) in the coastal area of 
Lamongan Regency, this ecological dimension is 
calculated through 6 (six) attributes. These attributes 
consist of: (1) the use of environmentally friendly feed 
and drugs, (2) pollution levels, (3) environmental 
management, (4) air quality management, (5) pest 
attacks and (6) availability of electrical energy. The 
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assessment of these attributes was chosen to show the 
capacity of coastal areas to support pond cultivation 
permits. The result of the ordination test in multi-
dimensional scalling (MDS) produced an output result, 
inn terms of overall ecological sustainability, pond 1 has 
a less sustainable status, with a sustainability index of 
48.57, while pond 2 has a sustainability index of 55.50 
and pond 3 has a sustainability index of 55.82, indicating 
a moderately sustainable status. This means that the 
pond ecology can still support short-term production, 
but long-term sustainability cannot be guaranteed. If not 
mitigated, this has the potential to reduce shrimp pond 
productivity, increase the risk of disease, and accelerate 
environmental degradation through eutrophication and 
organic sediment accumulation. Therefore, 

improvements in sensitive attributes are needed to 
determine the direction of good or bad sustainability 
(Achmad et al., 2020). 
 

 
Figure 2. Sustainability index result on the ecological 

dimension in Vaname Shrimp (Penaeus vannamei) Pond in 
Coastal Areas of Lamongan Regency 

 

This is consistent with the sensitive attributes that 
influence the ecological index of this ecological 
dimension as seen from Leverage Analysis. The results 
of the leverage analysis in the figure above show that of 
the 6 attributes used in the ecological dimension 
assessment, there are 3 sensitive attributes that have an 
influence on the cultivation of whiteleg shrimp (Penaeus 
vannamei) in the coastal area of Lamongan Regency. In 
order, the attributes with the most sensitive influence are 
the level of pollution with a Root Mean Square (RMS) 

value of 3.00, pest attacks with a Root Mean Square 
(RMS) value of 2.4 and water quality management with 
a Root Mean Square (RMS) value of 2.3. The results of 
this study align with research conducted by Trihatmoko 
et al. (2016), which stated that shrimp farming activities 
cause spatial disharmony due to waste that directly 
pollutes the waters surrounding the ponds.  

 
Figure 3. Result of the ecological dimension leverage analysis 
in Vaname Shrimp (Penaeus vannamei) pond in coastal areas of 

Lamongan Regency 

 
Status of the Sustainability of Economic Dimensions  

The sustainability status of vaname shrimp (Penaeus 
vannamei) cultivation in the economic dimension will be 
measured through 5 (five) attributes consisting of: (1) 
availability of employment, (2) impact on income, (3) 
availability of capital resources, (4) market availability 
and (5) maintenance prices. In this dimension, based on 
the results of Multidimensional Scaling Analysis, it 
shows that the overall status is quite good with a 
sustainability index of 60.83 in pond 1, while in pond 2 
with a sustainability index value of 61.67. Pond 3 with a 
sustainability index value of 67.60 shows a fairly 
sustainable category and even approaches the good 
category according to the sustainability index. The index 
value which ranges between 60.83 – 67.70 indicates that 
the economic dimension of vaname shrimp cultivation 
in the coastal area of Lamongan Regency is at a moderate 
level of sustainability. 

Sensitive attributes affecting the economic 
dimension's sustainability index are examined through 
Leverage Analysis. Mahida (2020) stated that the 
attribute with the highest sensitivity is indicated by the 
highest Root Mean Square (RMS) value. In the economic 
dimension, three attributes are identified as having the 
highest sensitivity values for the sustainability of 
whiteleg shrimp (Penaeus vannamei) cultivation in the 
coastal areas of Lamongan Regency. These dimensions, 
in order, are:   The capital resource attribute, the most 
sensitive and influential attribute affecting the 
sustainability of whiteleg shrimp (Penaeus vannamei) 
cultivation in coastal areas of Lamongan Regency, 
indicates that cultivation activities still rely on self-
funding. Semi-intensive whiteleg shrimp (Penaeus 
vannamei) cultivation techniques typically require 
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capital from financing institutions or banks. This is 
because whiteleg shrimp (Penaeus vannamei) cultivation 
in coastal areas of Lamongan Regency requires a 
significant amount of capital (Yanti et al. 2024). Capital 
is crucial for business sustainability and the 
sustainability of the coastal area/surrounding 
environment, based on its impacts (Desrizal, 2025). 
 

 
Figure 4. Sustainability index result on the economic 

dimension in Vaname Shrimp (Penaeus vannamei) Pond in 
Coastal Areas of Lamongan Regency 

 

 
Figure 5. Result of the economic dimension leverage analysis 
in Vaname Shrimp (Penaeus vannamei) pond in coastal areas of 

Lamongan Regency 

 
Therefore, financing institutions or banks, as 

sources of capital for shrimp cultivation, must ensure 
that proposed businesses are environmentally conscious 
by including a clause on environmental pollution 
prevention/environmental assessment in the capital 
application requirements (Wigiani, 2019). Farmers 
attempting to market their products face several 
challenges, including the lack of opportunity for farmers 

to determine prices due to a lack of direct access to cold 
storage during the sales process (Bumigora, 2022). 
 
Status of the Sustainability of Social Dimensions  

The sustainability status of vaname shrimp (Penaeus 
vannamei) cultivation in the social dimension will be 
measured through 6 (six) attributes consisting of: (1) 
training and socialization, (2) cultivation knowledge, (3) 
participation in sustainable management (4) interaction 
patterns (5) potential conflicts and (6) management 
compliance. In this dimension, based on the results of 
Multidimensional Scaling Analysis, it shows that the 
overall status is quite good with a sustainability index of 
63.17 in pond 1, while in pond 2 with a sustainability 
index value of 66.79 and pond 3 with a sustainability 
index value of 55.58. In general, the three ponds have a 
sustainability index value of 55.58 - 66.79 which 
indicates that the social dimension of vaname shrimp 
ponds in the coastal area of Lamongan Regency is still 
not fully sustainable but is in a positive direction 
towards sustainability. So it has the potential to be 
strengthened especially in attributes with high 
sensitivity. 

 

 
Figure 6. Sustainability index result on the social dimension 

in Vaname Shrimp (Penaeus vannamei) pond in coastal areas of 
Lamongan Regency 

 
In the social dimension, it is known that there are 3 

(three) attributes that have the highest sensitivity value 
on the sustainability of whiteleg shrimp (Penaeus 

vannamei) cultivation in the coastal area of Lamongan 
Regency. In sequence, these dimensions consist of 
interaction patterns (RMS = 4.97), training and 
socialization (RMS = 2.97) and cultivation knowledge 
(RMS = 2.87). The coastal area of Lamongan Regency, 
which consists of communities with diverse ethnic and 
cultural backgrounds, creates interaction patterns in the 
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utilization of coastal areas to maintain the sustainability 
of community life. Based on research by Lestari (2017), it 
is stated that the interaction pattern in this activity is the 
existence of communication between landowners and 
land tenants and cultivators with buyers of cultivated 
products. Interaction patterns have the highest influence 
on social sustainability based on the results of this study. 

Interaction patterns in sustainable aquaculture in 
whiteleg shrimp (Penaeus vannamei) ponds are aimed at 
dynamic and active relationship patterns between 
business actors, workers, surrounding communities, 
government and the environment (Susanti et al. 2021). 
This pattern will be the opening to form a productive 
pond system both economically, environmentally 
friendly and socially just for the surrounding 

community. 
 

 
Figure 7. Result of the social dimension leverage analysis in 
Vaname Shrimp (Penaeus vannamei) pond in coastal areas of 

Lamongan Regency 

 
Status of the sustainability of technological dimensions  

According to Nasution et al. (2015), the use of 
technology is an absolute requirement in the 
construction and development of sustainable whiteleg 
shrimp (Penaeus vannamei) cultivation. The use of 
technology in cultivation can be seen from the intensity 
value of production input use in the cultivation. The 
sustainability status of whiteleg shrimp (Penaeus 
vannamei) cultivation in the technology dimension in this 
study was measured through 6 (six) attributes consisting 
of: (1) use of technology, (2) machine automation, (3) 
availability of facilities and infrastructure (4) use of IPAL 
technology (5) utilization of post-harvest technology and 
(6) RAS technology.  

In this dimension, based on the results of 
Multidimensional Scaling Analysis, it shows that overall 
it has a fairly good status with a sustainability index of 
57.57 in pond 1, while in pond 2 with a sustainability 

index value of 55.74 and pond 3 with a sustainability 
index value of 54.79. Based on the above values, the 
technology dimension which has an average value of 
54.74 - 57.57 shows that the three ponds are included in 
the fairly sustainable category. This indicates that 
technology use at the three whiteleg shrimp ponds in 
Lamongan has been moderate, but there are still 
limitations in several areas, particularly in attributes 
with high sensitivity values. The position of the 
technology dimension point, which is between "bad" 
and "good," indicates that the cultivation technology is 
quite good but has not yet reached an optimal 
sustainable level. This is due to the limited application 
of wastewater treatment technology (WWTP) (Newton 
et al. 2021). 

 

 
Figure 8. Sustainability index result on the technological 
dimension in Vaname Shrimp (Penaeus vannamei) pond in 

coastal areas of Lamongan Regency 

 
In the technology dimension, three attributes were 

found to have the highest sensitivity values for the 
sustainability of whiteleg shrimp (Penaeus vannamei) 
cultivation in coastal areas of Lamongan Regency. These 
dimensions, in order, are the use of wastewater 
treatment plant (WWTP) technology (RMS = 3.37), 
machine automation (RMS = 2.10), and the availability 
of facilities and infrastructure (RMS = 2.10). The 
technological dimension is a dimension that has quite an 
influence on the sustainability of whiteleg shrimp 
(Penaeus vannamei) cultivation, starting with pond 
preparation through to harvesting, stocking the number 
and quality of fry and quality feed, to the use of chemical 
materials or drugs during the cultivation process, until 
the availability of wastewater treatment installations 
(WWTP) (Liufeto et al. 2019). The unavailability of 
wastewater treatment plants (WWTPs) will affect the 
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sustainability index value due to pollution in the area 
surrounding the pond cultivation (Fahmi, 2024). 

Indicators of Success in the Development of 
Sustainable/Area-Based Whiteleg Shrimp (Penaeus 
vannamei) Cultivation are stated in the Decree of the 
Minister of Maritime Affairs and Fisheries of the 
Republic of Indonesia Number 15 of 2022 concerning 
General Guidelines for the Development of Area-Based 
Whiteleg Shrimp (Penaeus vannamei) Cultivation, 
consisting of: (1) the construction of infrastructure at 
area-based whiteleg shrimp (Penaeus vannamei) 
cultivation locations, (2) increasing the productivity of 
area-based whiteleg shrimp (Penaeus vannamei) 
cultivation areas and the availability of pilot areas for 
whiteleg shrimp (Penaeus vannamei) cultivation that 

implement environmentally friendly, intensive 
technology. 

 

 
Figure 9. Result of the technological dimension leverage 
analysis in Vaname Shrimp (Penaeus vannamei) pond in 

coastal areas of Lamongan Regency 

 
Status of the Sustainability of Institutional Dimensions  

Institutional Dimension as one of the forums to 
accommodate and assist farmers in solving the problems 
faced will be measured its sustainability status in 
vaname shrimp (Penaeus vannamei) cultivation through 6 
(six) attributes consisting of: (1) guidance with related 
agencies (2) cooperation with other parties, (3) 
monitoring and evaluation (4) availability of fishery 

farmer groups (5) coordination between stakeholders (6) 
effective and transparent management. In this 
dimension, based on the results of Multidimensional 
Scaling Analysis, it shows that the overall status is quite 
good with a sustainability index of 50.83 in pond 1, while 
in pond 2 with a sustainability index value of 53.02 and 
pond 3 with a sustainability index value of 57.90. Based 

on this analysis, the institutional dimensions of the three 
ponds are in the fairly sustainable category with an 
average value of 50.83 - 57.90. This shows that the 
institutional dimensions of vaname shrimp pond 
fisheries in the coastal area of Lamongan Regency have 
not run optimally but have a positive direction towards 
sustainability. In terms of ordinates, the three ponds are 
relatively close together, so this shows that the 
institutional structure, governance and coordination 
between actors are still in the development stage but still 
require strengthening coordination and evaluation 
between stakeholders (Ofori et al. 2022). 

 

 
Figure 10. Sustainability index result on the institutional 

dimension in Vaname Shrimp (Penaeus vannamei) Pond in 
Coastal Areas of Lamongan Regency 

 
In the institutional dimension, it is known that there 

is 1 (one) attribute that has the highest sensitivity value 
on the sustainability of whiteleg shrimp (Penaeus 
vannamei) cultivation in the coastal area of Lamongan 
Regency, namely the monitoring and  evaluation 
attribute with a Root Mean Square (RMS) value of 4.38. 
Monitoring and evaluation in this sustainability 
dimension are the attributes with the highest sensitivity 
with a value of 4.7. This indicates that this system is the 
weakest component and has a direct impact on 
institutional effectiveness and decision making. This 
institutional dimension plays an important role in 
creating the sustainability of whiteleg shrimp (Penaeus 

vannamei) cultivation, including related to the provision 
of assistance, technology transfer and the 
implementation of monitoring and evaluation 
(Akbarurrasyid et al., 2020).  

Based on the Decree of the Minister of Maritime 
Affairs and Fisheries of the Republic of Indonesia 
Number 15 of 2022 concerning General Guidelines for 
the Development of Area-Based Whiteleg Shrimp 
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(Penaeus vannamei) Cultivation, it states that monitoring 
and evaluation are part of the scope of the general 
guidelines. Monitoring and evaluation are carried out to 
ensure the successful implementation of activities in 
accordance with previously prepared plans (Paena et al. 
2023). This activity was carried out on the cultivation 
location, the availability of cultivation facilities and 
infrastructure, the availability of whiteleg shrimp 
(Penaeus vannamei) rearing technology, shrimp and 
environmental health management, human resource 
management and institutional participation in efforts to 
implement Good Fish Cultivation Practices (CBIB) and 
Good Fish Rearing Practices (CPIB) (Nimrat et al. 2019). 
The results of this monitoring and evaluation can be 
used as considerations and recommendations in the 

implementation of policies related to sustainable 
whiteleg shrimp (Penaeus vannamei) cultivation in the 
coastal areas of Lamongan Regency in stages by the 
Local Government to the Central Government. 
 

 
Figure 11. Result of the institutional dimension leverage 
analysis in Vaname Shrimp (Penaeus vannamei) pond in 

coastal areas of Lamongan Regency 

 
Multidimensional Sustainability Status  

Based on multidimensional scalling analysis, an 
ordinating test was conducted on each dimension of 
sustainability, namely the ecological, economic, social, 
technological dan institutional dimension. The results of 
the ordination test in this study obtained statistical value 
in the form of stress values and determination 

coeficients (R2) from each dimension (Table 2). The stress 
value was obtained in the ecological dimensions which 
was 19,3%, the economic dimensions which was  19,4%, 
the social dimensions which was 18,9%, the 
technological dimensions 19,5% and the institutional 
dimensions which was 19.0%.  

The determination coefficient value obtained in this 
test was the ecological, economic, and social dimensions 
which was 92.6%, technological dimension which was 
92.2%, the institutional dimensions obtained values 
92.7%. Based on the result of the ordination test, the 
stress value in multi-dimensional (MDS) analysis was 
less than 25% and the determination coefficient was 
more than 90% indicating perfect analysis accuracy 
condition. The stress value describes the accuracy of the 

configuration in the MDS analysis of the original data.  
 

Table 1. The Result of Statistical Values in the MDS 
Ordination Analysis on the Sustainability of Vaname 
Shimp Aquaculture in Coastal Area, Lamongan Regency 
Dimension Stress R2 

Statistic Value % Statistic Value %age 

Ecological 0.193 19.3 0.926 92.6 
Economic 0.194 19.4 0.926 92.6 
Social 0.189 18.9 0.926 92.6 
Technological 0.195 19.5 0.922 92.2 
Institutional 0.190 19.0 0.927 92.7 

 
The analysis in this study on Vannamei Shrimp 

Pond in Coastal Area, Lamongan Regency produces a 
sustainability index value. At the end of this study, the 
result of the RAPFISH analysis by analyzing each 
dimensions of sustainability so that overall it can be seen 
that the vaname shrimp pond in Coastal Area, 
Lamongan Regency shown the status  with value range 
50-75 is included in the quite sustainable category. The 
result of the analysis are interpreted through a flyover 
diagram to be able to describe tha sustainability 
condition of the vaname shrimp pond in coastal area, 
Lamongan Regency.  

The result of the sustainability analysis in the 
flyover diagram illustrate the relative position of the 
sustainability index value based on each dimensions of 
sustainability. In the flyover diagram, it can be seen that 
sustainability based on the economic and social aspect 
has the highest value compared to other dimensions, as 
indicated by the lines of the larger planes that lead to the 
outer corner (sustainability angle). This indicates that 
the whiteleg shrimp ponds in the coastal areas of 
Lamongan Regency are quite competitive due to their 
open access to local and export markets and their 
strategic location, as well as operational cost efficiency. 
It also demonstrates that social dimensions such as 
community participation, welfare, and social relations 
among farmers are functioning well. This is supported 
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by high levels of local labor participation and 
absorption, thereby reducing poverty in Lamongan 
Regency, especially in coastal areas. This situation must 
be maintained and strengthened to maintain interest in 
whiteleg shrimp farming in the region. 
 

 
Figure 12. Flyover diagram of the sustainability status of 

vaname shrimp (Penaeus vannamei) pond in coastal areas of 
Lamongan Regency 

 

The result of the analysis that has been carried out 
can produce recommendations for improvement plans 
as an effort for management strategies and improving 
vaname pond in coastal area, Lamongan Regency. 
Determination of recommendations is based on leverage 
analysis, so that sensitive attributes index value and 
maintain business pond conditions in the quite 
sustainability. Increasing the capacity and independence 
of coastal communities is recommended to maintain the 
economic and social sustainability of surrounding 
communities, especially in coastal areas. This can be 
implemented through training in entrepreneurship 
based on pond products, such as processing shrimp 
derivatives, liquid fertilizer from pond waste, or 
alternative feed. Market access also needs to be 
expanded through collaboration with fisheries 
cooperatives, microfinance institutions, and e-commerce 
platforms to increase competitiveness and supply chain 
efficiency. Furthermore, strengthening social 
institutions in the form of farmer groups or pond 
cooperatives is expected to strengthen the bargaining 
position of farmers, increase community participation, 
and expand local employment in coastal areas of 
Lamongan Regency. 

Sustainability can be improved through the 
adoption of environmentally friendly technologies and 
the digitalization of pond monitoring systems. Local 
governments, along with academics and the private 
sector, need to promote the use of Internet of Things 
(IoT) technology for real-time monitoring of water 
quality parameters such as temperature, pH, dissolved 
oxygen, and salinity. Furthermore, the implementation 
of biofloc and Recirculating Aquaculture Systems (RAS) 
is recommended as a measure to improve water   

efficiency and manage aquaculture waste. The 
development of polyculture systems (shrimp-milkfish, 
shrimp-seaweed, or shrimp-crab) also needs further 
testing to increase productivity and stability of pond 
ecosystems. To support institutional sustainability, the 
Lamongan Regency Fisheries Service needs to improve 
its coaching, monitoring, and evaluation functions for 
aquaculture activities. The government needs to 
strengthen synergy between stakeholders (local 
government, universities, the private sector, and 
community groups) by establishing the Lamongan 
Sustainable Aquaculture Forum as a forum for 
coordination, collaboration, and technology transfer. 
Furthermore, environmental incentive policies, such as 
the provision of "Green Pond" certifications or subsidies 

for farmers implementing environmentally friendly 
aquaculture systems, can encourage the implementation 
of sustainability principles at the business level. 

 

Conclusion  
 

The conclusion value of the sustainability index 
based on the ecological, economic, social, technological 
and institutional dimensions in the vaname shrimp 
(Penaeus vannamei) Pond in Coastal Areas of Lamongan 
Regency shown the status  with value range 50-75 is 
included in the quite sustainable category. Efforts to 
increase the sustainability index and maintain the 
sustainability of the vaname shrimp (Penaeus vannamei) 
Pond in Coastal Areas of Lamongan Regency, so that it 
can run optimally through a management strategy. 
Increasing the capacity and independence of coastal 
communities is recommended to maintain the economic 
and social sustainability of surrounding communities, 
especially in coastal areas. This can be implemented 
through training in entrepreneurship based on pond 
products, such as processing shrimp derivatives, liquid 
fertilizer from pond waste, or alternative feed. 
Sustainability can be improved through the adoption of 
environmentally friendly technologies and the 
digitalization of pond monitoring systems. Local 
governments, along with academics and the private 
sector, need to promote the use of Internet of Things 
(IoT) technology for real-time monitoring of water 
quality parameters such as temperature, pH, dissolved 
oxygen, salinity and implementation of biofloc and 
Recirculating Aquaculture Systems (RAS). To support 
institutional sustainability, the Lamongan Regency 
Fisheries Service needs to improve its coaching, 
monitoring, and evaluation functions for aquaculture 
activities. 
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