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This study aims to compile a composite index from economic, social, ecology and institutional 

dimensions of sustainable capture fisheries. Use of primary and secondary data. Different 

methods of data analysis used in this study include priority analysis, key component analysis 

(PCA), analysis of structural equation modeling (SEM), and analysis of flag modeling. The 

results show that the main priorities in capturing fisheries development were determined by 

the social and ecology dimensions. The sensitivity analysis results indicate that all indicators 

on the institutional level have a higher sensitivity compared with other indicators. Thus, 

Indonesia's current development of catch fisheries is in the "moderate" sustainability status. In 

order to attain sustainable fisheries production in the future, it must take significant account of 

ecology and social indicators and issues.  
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1. INTRODUCTION

The exploitation of fisheries resources was already carried 

out in such a way that it affects all the parties involved in the 

fishing sector, ranging from resource reserves to the fishing 

industry, fish processing and food supply. Development of 

fishing industry commonly faced by several developing 

countries is how to balance economic and ecological 

objectives or the sustainability of the fish stock [1, 2]. 

Fisheries management should focus on exploitation activities 

that cause degradation due to trade-offs between the economy 

and the ecology. Therefore, it is essential to recognize the 

balancing of all dimensions, including the integrated economic 

and ecology aspects, to achieve sustainable fisheries [3, 4]. 

Sustainable development has a minimum requirement, 

including the availability of natural capital stock to be 

maintained so that the quality and quantity do not decrease in 

a period [5, 6]. 

Fish resources has limitations in its recovery cycle [7], The 

sustainability of the ecological system was a significant 

consideration because it was related to the resource recovery 

cycle [8, 9]. The principle of business sustainability becomes 

a foundation in the development of capture fisheries to realize 

sustainable resource management. Strategic issues and general 

problems in the realization of sustainable fishing include the 

weakness of catch management in Indonesia, in addition to 

decreasing production in some areas is an indicator of over-

exploited status [10].  

So far, performance indicators that represent the utilization 

status and benchmarks of Indonesia sustainable fisheries 

development achievements are not yet available. The 

existence of this indicator serves as a guideline for monitoring 

and assessing the implementation of Indonesia capture 

fisheries development. The existing indicators do not represent 

the capture fisheries performance because they are limited to 

economic dimensions only, because economic indicators are 

easier to quantify by numbers than other dimensions [11, 12], 

so it does not consider ecology, social and institutional 

dimensions. The measurement of the economic impact of 

existing development relies more heavily on the gross 

domestic product, labor income, and employment [13]. It is 

also important to include indicators of other dimensions. Its 

necessity, by identifying indicators that are immediately 

available and easy to measure. Based on this background, 

research related to sustainable capture fisheries development 

indicators is appropriate and necessary, considering its 

importance to describe capture fisheries development 

comprehensively. This study aims to develop a composite 

index of sustainable capture fisheries development from 

economic, social, ecology, and institutional dimensions. This 

study also examines the sensitivity and the relationship of the 

selected indicators with the performance of sustainable capture 

fisheries development. It produces an index of development 

that can describe the achievement of sustainable capture 

fisheries. 

2. METHODOLOGY

2.1 Study area 

The fisheries management area in Indonesia consists of 11 

fishery management areas (FMAs). This research conducting 

in three regions in Indonesia (western, central, and eastern) 

with the highest contribution of fish catch production in their 

area, namely: North Sumatra representing the western region 

of Indonesia (located at FMA 571 and FMA 572), South 

Sulawesi representing Central Indonesia (FMA 713 and FMA 

714), and Maluku representing Eastern region of Indonesia. 

All three may provide representation in Indonesia's catch 
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development conditions for fisheries (Figure 1). The study was 

conducted in March-August 2019. 

 

2.2 Study design 

 

In this study the type of data used is primary and secondary 

data. Primary data from field observations, focus group 

discussions (FGD) and in-depth interviews with stakeholders 

involved in fishing. Stakeholders come from the Ministry of 

Marine Affairs and Fisheries, 3 (three) provinces Marine 

Affairs and Fisheries Local Office, Regional People's 

Representative Assembly (DPRD), financial institutions, 

fisheries organizations, fishers, researchers and academics, 

fisheries entrepreneurs, and NGOs. In contrast, secondary data 

was collected through a desk study and collected from several 

related agencies. Secondary data collected consists of time-

series data, publications, and other related documents that 

support the research objectives collected from statistic reports 

and Indonesia national reports.  

The development of a sustainable capture fisheries 

development index is a combination of several indicators. 

Selected indicators are indicators that apply globally to assess 

sustainable development, several previous studies and 

development objectives as mandated by Law Number 23 of 

2014. The indicator consists of four dimensions of sustainable 

development, e.g., economic, social, ecology and institutional 

[14]. The formulation of indicators in research which was 

modified in three stages [15], namely self-validation (done by 

the researchers themselves), scientific validation (independent 

expert judgment) and social validation (public participation). 

 

 
 

Figure 1. Study area (source: Peta-hd.com) 

 

Several stages of analytical methods used to compile a 

composite index of sustainable capture fisheries development, 

which consists of: (1) Preparation of performance indicators 

starting with self-validation (desk study) using priority 

analysis to determine the priority dimensions and indicators in 

each dimension, (2) The results of self-validation from priority 

analysis is then tested with scientific validation using principal 

component analysis (PCA) to classify indicators with the 

categories of Good Representation (GR) and Poor 

Representation (PR) [15], and (3) The relationship between 

dimensions and index developing priority indicators is 

assessed using structural equation modeling (SEM) using 

partial minimum square (PLS) indicators on path diagrams 

with an external load value of less than 0.7 to obtain a 

structural model [16, 17], and (4) The impact value of an 

outcome compared to the reference value using flag modeling 

analysis [18]. The status of sustainable fisheries development 

known by analyzing each value of the indicators and 

dimensions using simple compositional analysis based on the 

arithmetic mean.  

 

2.3 Data analysis 

 

2.3.1 Priority analysis 

Priority analysis was used to establish performance 

priorities based on the weight of the choice of assessment. The 

assessment was divided into five weights (bands) for each 

performance (Table 1) [19]. The measurement of the 

percentage on the performances level is carried out based on 

the weighted range agreed upon through an FGD between 

experts where the range has a difference between levels, 

especially at level 3 which has the most extensive range. 

 

Table 1. Percentage of performance by weight of assessment 

in indicators of sustainable capture fisheries development 

 
Performances level Weight Descriptions 

< 10% 1 Quite low on average 

11% - 30% 2 Just underneath the average 

31% - 70% 3 Average in general 

71% - 90% 4 Well above average 

91% - 100% 5 
Significantly higher than 

average 

 

In determining the total indicator score (TIS) the Eq. (1) is 

used:  

 

∑𝑇𝐼𝑆 =

5

𝑖=0

𝑓𝑖𝐵𝑖  (1) 

 

where, 

𝑓𝑖  = Frequency of choice of expert weight and capture 

fisheries stakeholders to i; 
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𝐵𝑖  = Band (weight) rating to i; 

i = 0,1,2, ..., 5. 

 

If the weighting of priority indicators for fishing catches has 

gained, the results before and after the FGD will be analysed 

to identify the opinions of fisheries experts and fisheries 

practitioners who are given priority in the determination of 

sustainable fisheries catchment performance indicators, where 

equality of achievement is of calibre (Pk): 

 

Pk = SIT/n (2) 
 

where, 

n = Number of respondents who gave choices. 

 

2.3.2 Principal component analysis (PCA) 

This research is a statistical technique that transforms a set 

of variables linearly into new variables, smaller but more 

representative and not orthogonal. The PCA method can be 

formulated as follows, mathematically [20]: 

 

PC1= α11X1 + α12X2 + …+ α1pXp 

PC2= α21X1 + α22X2 + …+ α2pXp           

PCn = αn1X1 + αn2X2 + …+αnpXp 

(3) 

 

where, 

PC1, PC2, PCn: Principal Component of each variable; 

α: Regression coefficient of each variable (X1, X2, Xp); 

X1, X2, Xp: Variable/indicator; 

P: number of variable/indicator. 

 

2.3.3 Structural equation modelling (SEM) 

In this study, the SEM uses a partial least square (PLS) 

design, which represents a structural model [16]. In this study, 

the four (economic, ecological, social, and institutional) 

dimensions of development have an effect (linked) on 

"Sustainable Capture Fisheries Development" in accordance 

with the established theory. Economic Dimension Variables 

(X1), Ecological Dimensions (X2), Social Dimensions (X3), 

Institutional Dimensions (X4) and "Sustainable Fishing 

Development" (Y) variables are latent variables or variables 

that cannot be accurately measured but can still be measured 

indirectly through the "Confirmatory Factor Analysis" 

indicator variables. All indicators showed at Table 2.  

SEM with PLS estimates the 'loading' of manifesto or 

indicator variables for latent exogenous variables estimated on 

the basis of latent endogenous variables not provided with 

covariance-based SEM latent variables. Therefore 'loadings' 

add to the coefficient of flight. PLS-SEM gives reforms to data 

which are not distributed normally. This is different from 

covariance-based SEM, which many people are aware of is 

that normal data is central to the process. Hence, apart from 

SEM, PLS-SEM is a covariantly based alternative procedure, 

as we often find that the data to be done is not normally 

distributed in practice / reality. So, we will check first what our 

data distribution is before using this method. However, 

normally distributed data can also be used in PLS-SEM, as we 

use covariant SEM data [17]. 

 

2.3.4 Flag modelling analysis 

The flag analysis is analyzed and compared to the CTV 

(Critical Threshold Value) which is the result of unit criteria 

in the impact analysis [18]. Indicators which become the 

analytical unit are indicators calculated from the results of the 

tiered results of the previous analytical point. CTV values are 

calculated based on government-based sources, field 

observations, interview findings, FGDs, questionnaires and 

secondary data availability. Poor grades reflect the most 

disadvantageous sustainable management conditions, while 

excellent grades reflect the most favorable sustainable 

management conditions. The composite index can be 

formulated as follows [20]: 

 

CAi = f (CAni...n=1,2,3...m) (4) 

 

C-Di = f (CAiy...y = 1,2,3...z; z = 1,2,3...m) (5) 

 
where, 

CAi = i- dimensional composite index 

Di = i-dimensions 

iy = y-indicator 

z = number of indicators (1,2,3...m) 

 

Table 2. Longlist of indicators for sustainable capture 

fisheries development 

 
No Dimension References*) 

Economy (X1)  

X11 Fishermen income [21, 22] 

X12 Capture fisheries household income [23] 

X13 Fisherman exchange rate [23] 

X14 Investment [21-23] 

X15 Capital [24, 25] 

X16 Trade balance [21, 22] 

X17 
Non-tax state revenue (NTSR) value of 

capture fisheries sector 
[26, 27] 

X18 
Contribution of GDP or GRDP in 

fisheries 
[21, 22] 

X19 Budget allocation for capture fisheries [28] 

A. Ecology (X2)  

X21 Catch productivity [21] 

X22 Fishing trips [23, 22] 

X23 Resources stock status [22] 

X24 Level of utilization of fish resources [27] 

X25 
Ratio of the number of fish catches 

(FMA towards the national) 
[22] 

X26 Traceability of the production chain [29, 30] 

X27 Certification of capture [23] 

X28 
Percentage of area of marine 

conservation area 
[22] 

B. Social (X3)  

X31 Health insurance [20, 22, 31] 

X32 Education 
[21, 20, 22, 

32] 

X33 Protection of small-scale fishermen [33, 30] 

X34 Labor [21, 22] 

X35 Fisheries dependence [34] 

X36 Fisheries conflicts [23, 34] 

X37 Public services [21] 

C. Institutional (X4)  

X41 

Percentage of community business 

group (CBG) to total number of 

fishermen 

[35-37] 

X42 
Percentage of fisheries management 

policies 
[23, 32] 

X43 Number of regulation products [23] 

X44 
The suitability of the capture fisheries 

development program to the RPJMN 
[32] 

X45 
Percentage of research budget related to 

capture fisheries to GDP 
[32] 

X46 Gender equality [20] 
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Any indicator assessed will be evaluated using a simple 

composite analysis based on the average arithmetic which is 

then displayed as a flag model with criteria (Table 3): 

 

Table 3. Visualization of the flag model for sustainability 

status  

 
Composite 

score 

Flag 

Model 
Description 

0 - 100  Bad (next development stop) 

101 - 150  Not Good (Change Direction/Trend) 

151 - 225  Moderate (Alert) 

226 - 300  Good (No Need to Worry) 

 

 

3. RESULT AND DISCUSSION 

 

3.1 Priority dimensions for sustainable capture fisheries 

development 

 

Measurement of Indonesia capture fisheries development 

performance still oriented towards the economic dimension, 

reflected in the indicators used that consist of GDP growth, the 

fisherman exchange rate (NTN), production, and income of 

fishers. The meaning of development that involves the 

interrelationship between economic and non-economic factors 

to improve welfare, so this definition emphasizes that 

development does not only depend on economic factors. The 

economic development in Indonesia has not been evenly 

distributed and has not been able to answer ecology problems 

[20].  

The formulation of performance indicators of capture 

fisheries development carried out on 30 indicators, resulting 

from the identification of more than 100 indicators identified 

from global, national, local indicators and the results of 

previous studies taking into account the availability and 

accuracy of data in all fisheries management areas in Indonesia. 

These 30 indicators were chosen, accepted in the FGD, and 

used for further analysis. All data used to represent indicators 

were data which are easily accessible and available. These data 

are published on a frequently every year from national 

statistical data. The indicator longlist was covering four 

dimensions (Table 1) and selecting based on the SMART 

principle (Specific, Measurable, Attainable, Realistic, and 

Timely). Catch productivity is one indicator in the ecological 

dimension because it can provide an overview of the 

productivity of the fishing vessel or fishing gear used. The 

fishing trip illustrates the fishing effort that is putting pressure 

on resources. Fishing trip indicators can mean restrictions of 

efforts, vessels, type and number of gears, and fishing license 

or fishing traceability concern at the international level. The 

social and institutional dimensions have a broad scope. This 

research limited to the indicators that are built by the 

commission on sustainable development (CSD) by the United 

Nations [15, 31]. Indicators of health insurance and protection 

of small-scale fishers are indicators of the social dimension as 

is mandated in the Republic of Indonesian Act No. 7/2016 

concerning Law on the Protection and Empowerment of 

Fishers, Fishing Resources, and Salt Farmers. Health 

insurance in the form of fishermen's access to health services 

and health insurance. Small-scale fishermen protection listed 

in Law No. 7 of 2016 is in the form of business protection (lost 

or damaged fishing facilities) and work accidents.  

Based on the results of the priority analysis, the ecological 

dimension is known to become a prime concern at the national 

level. As well as in the provinces of South Sulawesi and 

Maluku which made the ecological dimension the top priority, 

while for the Province of North Sumatra the social dimension 

became the top priority. Meanwhile, both at the national level 

and in the three provinces of capture fisheries centers, the 

economic dimension is becoming the last priority of a 

measurement tool for sustainable capture fisheries 

development performance (Figure 2).  

 

 
 

Figure 2. Dimensional priorities at the provincial and 

national level 

 

When compared with the main performance indicators of 

fisheries development in several countries in ASEAN, it is 

known that these countries are more focused on economic and 

ecological dimensions than social and institutional. The results 

of the analysis in this study show different things, especially 

for Indonesia, where the ecological and social dimensions are 

the top priority in measuring the performance of sustainable 

capture fisheries development. Capture fisheries development 

in several ASEAN countries (Malaysia, Thailand, Philippines, 

Cambodia, Laos, Vietnam, and Myanmar) have in common, 

namely establishing production achievements as the main 

performance indicator. Fisheries performance measurement in 

several ASEAN countries is not different from the current 

condition of Indonesia which focuses on economic aspects, 

such as increased production and export value, and fish 

consumption. It shows that fisheries development is only seen 

as a source of economic growth by increasing production, 

consumption, investment, and the export-import trade balance. 

This happens due to differences in the way of viewing the 

fisheries sector as a primary sector that connotes production 

alone. The fisheries sector is not only an economic activity but 

is also directly related to the elements in it, such as ecology 

and social [14]. 

Priority analysis determined the five most priority 

indicators for each dimension as a measure of the performance 

of sustainable capture fisheries development. The results of the 

analysis show that at the national and provincial level selected 

indicators related income (fishermen income and household 

income) in the economic dimension are the priority that can be 

used to measure the performance of capture fisheries 

development. This indicates that the fishermen welfare and 

their families is a measure of the success of the development 

that has been carried out. In the ecological dimension there are 

similarity indicators for each location, where indicators of 

productivity, fishing trips, resources stock status, and level of 

resource utilization rate are the priority indicators. However, 

for measuring the sustainable capture fisheries development in 

Maluku Province, the percentage of conservation area has 

1270



 

become a priority indicator and is different from the other two 

regions. Based on data [38], Maluku Province has 3 (three) 

different fishery management areas (714, 715, 718) with a total 

area of the water conservation area of 3,600,149.44 Ha or 40% 

of the total area of the Indonesian water conservation zone 

(9,107,723.71 Ha).Based on the Regulation of the Minister of 

Marine Affairs and Fisheries (PermenKP) No. 4 of 2015 

concerning the Fishing Prohibition in Fisheries Management 

Areas in the Republic of Indonesia 714 states that everyone is 

prohibited from fishing in parts of FMA 714 which is a buffer 

zone and tuna spawning area of the Thunnus albacores type. 

The impact of the policy and the existence of conservation 

areas in FMA 714 was felt positively by fishermen in Maluku 

Province who have the main target of tuna. This has become 

one of the drivers why the percentage of marine conservation 

area indicator is a priority to measure the success of capture 

fisheries development in Maluku Province. While the 

institutional dimension is not much different from the social 

dimension, where there are similarity indicators that are 

priorities in each selected location to measure the performance 

of capture fisheries development, where the four indicators are 

the main priority, both at the national level and selected 

locations, namely the percentage indicator of the number of 

CBG to the number of fishermen, the percentage of fisheries 

management policies, the number of regulation products 

related to capturing fisheries and the percentage of specific 

fisheries development strategies compared to development in 

other sectors. Measurement of development performance in 

North Sumatra Province puts forward the social dimension 

compared to other dimensions, because the level of capture 

fisheries conflicts is more prevalent in this region. 

 

3.2 Representation and relationship of priority indicators 

in sustainable capture fisheries development 

 

The fisheries indicators of sustainable capture fisheries 

development are prepared through a tiered selection or 

selection process, starting from the self-validation stage, and 

then selecting scientific validation using the PCA method. All 

indicators have a positive correlation that can represent the 

performance of sustainable capture fisheries development. 

The results of the PCA analysis group the indicator longlist 

into two main groups. Group 1 (PC1) shows indicators with 

the category of "good representation" and group 2 (PC2) 

shows indicators with the category "poor representation". The 

results of the previous analysis (priority analysis) show that 

the economic dimension is the last priority in measuring the 

performance of sustainable capture fisheries development at 

state level. The economic dimension is no longer a major 

factor in measuring the success of sustainable capture fisheries 

development. These results are in line with the results of the 

PCA, where all indicators on the economic dimension have a 

category of poor representation (Table 4) or it is assumed that 

the measurement of economic development of capture 

fisheries has shifted to other dimensions (ecological and social) 

in measuring the performance of sustainable development, 

because the measurement puts forward indicators economic 

indicators do not provide a real picture of development 

achievements. Discrepancies in measuring the performance of 

sustainable development-oriented towards the economic 

dimension are found in development in other sectors, such as 

agriculture. The emphasis on development with economic 

goals has an impact on ecology damage and social problems 

[39]. 

Table 4. Priority and representation of performance 

indicators of national-level sustainable capture fisheries 

development 

 
Dimension SIT PK SP PCA 

X1 Economy     

X11 Fishermen income 211 2.51  1 PR 

X12 Fishermen household income 194 2.31  2 PR 

X13 Fisherman exchange rate 178 2.12  5 PR 

X14 Investment 169 2.01  7 PR 

X15 Capital 162 1.93  8 PR 

X16 Trade balance 156 1.86  9 PR 

X17 

Non-tax state revenue 

(NTSR) value from capture 

fisheries sector 

181 2.15  3 PR 

X18 
Contribution of GDP or 

GRDP in fisheries 
180 2.14  4 PR 

X19 
Budget allocation for capture 

fisheries 
173 2.06  6 PR 

 Average  2.12    

X2 Ecology     

X21 Catch productivity 224 2.67  2 GR 

X22 Fishing trips 211 2.51  3 GR 

X23 
Status of fish resource 

utilization 
224 2.67  2 GR 

X24 
Level of utilization of fish 

resources 
225 2.68  1 GR 

X25 

Ratio of the number of fish 

catches (FMA towards the 

national) 

189 2.25  4 GR 

X26 
Traceability of the production 

chain 
166 1.98  6 GR 

X27 Certification of capture 154 1.83  7 GR 

X28 
Percentage of area of 

conservation area 
180 2.14  5 GR 

 Average  2.34    

X3 Social     

X31 Health insurance 189 2.25  4 GR 

X32 Education 172 2.05  6 GR 

X33 
Protection of small-scale 

fishermen 
195 2.32  2 GR 

X34 Labor 216 2.57  1 GR 

X35 Fisheries dependence 191 2.27  3 GR 

X36 Fisheries conflicts 186 2.21  5 PR 

X37 Public services 186 2.21  5 GR 

 Average  2.27    

X4 Institutional     

X41 
Percentage of CBG to total 

number of fishermen 
203 2,42  3 GR 

X42 
Percentage of fisheries 

management policies 
210 2.50  1 GR 

X43 
Number of regulation 

products 
195 2.32  4 GR 

X44 

The suitability of the capture 

fisheries development 

program to the RPJMN 

206 2.45  2 GR 

X45 

Percentage of research budget 

related to capture fisheries to 

GDP 

161 1.92  5 PR 

X46 Gender equality 159 1.89  6 GR 

 Average  2.25    

Note: GR is Good Representative; PR is Poor Representative. 

 

Ecosystem-based fisheries management tools emphasizes 

more on ecological indicators and indicators related to humans 

(social and institutional) to be the main things in sustainable 

management and to place economic indicators afterward [40]. 

Many experts believe that development with economic 

objectives can lead to a resource curse that ultimately threatens 

the sustainability of the resource itself [41, 42]. Indicators that 
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have the category of poor representation do not necessarily 

have to be ignored, because the results of the study show that 

these indicators have a scientifical validation representation 

that is weak but remains a priority for measuring the 

performance of sustainable capture fisheries development. 

Furthermore, five main priority indicators on each dimension 

have analyzed the suitability of the influence of priority 

indicators on economic, ecological, social, and institutional 

dimensions to the performance of sustainable capture fisheries 

development. The analysis was carried out by estimating the 

model with a partial least square-structural equation model 

(PLS-SEM) approach and producing 18 indicators (Figure 3) 

with outer loading values that met the theoretical relevance 

requirements (>0.7), measured and available data. 

Based on the path analysis, two indicators do not meet the 

requirements (outer loading value is less than 0.7), namely 

fisheries conflict indicators (X36) on the social dimension and 

percentage indicators of research and development budgets for 

fisheries capture (X46) on the institutional dimension. Figure 

3 shows that the indexes on each dimension have a positive 

influence on sustainable capture fisheries development. The 

economic dimension has the greatest coefficient (0.363) and 

the ecological dimension has the lowest coefficient (0.110). A 

positive coefficient value indicates a positive effect on 

increasing the index of sustainable capture fisheries 

development, for example for the value of the ecological 

dimension coefficient of 0.110 shows that every increase in the 

ecological dimension index by 1 point will increase the index 

of sustainable capture fisheries development by 0.110 points. 

 

 
 

Figure 3. Structural model of sustainable capture fisheries 

development 

 

Each dimension indicator has a positive effect, but this 

effect is not significant at the 5% error rate. The coefficient of 

determination (R2) of the model (Figure 3) is 0.579, in the 

sense that the variety of indicators in the model is only able to 

explain by 57.90%. One guess is that indicators related to 

social and institutional dimensions have not been able to 

describe all the social and institutional conditions that 

contribute to capturing fisheries development. This research 

has provided empirical evidence of the existence of key 

indicators that contribute positively to the measurement of 

sustainable capture fisheries development. The initial 

indicator longlist of 30 indicators was then reduced to 18 

indicators which can be used as key indicators to measure the 

performance of sustainable capture fisheries development. 

Five indicators out of 18 key indicators that have the highest 

results include: number of fisheries management policies 

(X42), percentage and number of regulatory products (X43), 

labor (X34), fisheries resources utilization status (X23) and 

fishermen household income (X12). 

 

3.3 Index and status of sustainable capture fisheries 

development in Indonesia 

 

The next step after the selected indicators is to modify them 

into criteria for each indicator and measure each indicator's 

weight, so the index value (weight x score) of the indicator is 

finally achieved. The calculation of each indicator score uses 

the maximum value, and the minimum value set to be 

compared across time. The analysis results on the economic 

dimension (Appendix 1) show that indicators of the economic 

dimension at the micro-level have shown good performance 

(seen from the maximum score of indicators of fishermen's 

income, household income, and fisherman exchange rate). In 

contrast, the performance indicators are macro (non-tax state 

revenue and GDP contribution) still has a poor performance 

and shows that the capture fisheries sector nationally has not 

been able to become a leading sector or prime movers. It is 

very ironic because, on the one hand, Indonesia has a great 

potential to capture fishery resources, but, on the other hand, 

it is not considered to have a significant influence on national 

economic growth. 

In the ecological dimension, it is also recognized that the 

level of utilization of fish resources in Indonesia is still 

underexploited based on the analysis results. It is reflected in 

the value of the indicator of catch productivity, and the ratio 

of catch compared to the potential of the existing fishery has a 

minimum value. Indicator of catch productivity has a declining 

trend to become one of its problems for sustainable capture 

fisheries. The decline in fishing productivity is due to the 

difficulty of catching fish, the impact of reduced fishing effort, 

and the use of traditional fishing technology so that capture 

fisheries production is not optimal. There is a link between 

economic and ecological dimensions, where regions with high 

economic indexes have high ecology (ecological) indices and 

vice versa [43]. However, some other experts also say there is 

a paradox between economic, ecological, and social, where 

high economic growth (high economic index) results in a low 

ecology quality index due to resource exploitation that results 

in ecology degradation. Besides, social, economic growth 

causes unemployment and poverty [28, 44]. 

Meanwhile, the composite analysis results on social and 

institutional dimensions provide a condition that is not much 

different from the economic and ecological dimensions. 

Indicators on social and institutional dimensions have not 

shown maximum value because there are several indicators in 

both dimensions that have a minimum value and, in the future, 

become a threat to the sustainability of capture fisheries 

development. On the social dimension, most of the full-time 

fishermen have not been able to access formal capital, whereas 

access to capital is the fisherman's right to realize a fishing 

business protection program by Law No. 7 of 2016. Based on 

labor indicators in the field of capture fisheries (fishermen), it 

is still small compared to the number of workers in agriculture 

and forestry. The workforce in capture fisheries (fishermen) is 

only 6% of the total workforce in agriculture and forestry. In 

realizing the capture fisheries development program, a reliable, 

professional, and competitive workforce or fisherman is 

needed so that there will be a deficit in capture fisheries in the 

future.  

In this study, the range of composite values in each 

dimension has the same value (Table 5). This shows that there 
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is considered no priority dimension to see the status of 

sustainable capture fisheries development. This is done to 

assess the status of each dimension and the status of the 

composite index values on all dimensions. The results of the 

analysis show that the composite index values on all 

dimensions are at moderate (alert) sustainability status. This is 

indicated by the composite value of each dimension that is in 

the range of the yellow flag model (Table 6).  

 

Table 5. The range of composite index values in each 

dimension 

 
Flag 

Model 

Dimension 

Index 

Composite 

Index 
Sustainability Status 

 0 - 25 0 - 100 

Bad 

(next development 

stop) 

 25.25 - 37.5 101 - 150 

Not Good 

(Change 

Direction/Trend) 
 37.75 - 56.25 151 - 225 Moderate (Alert) 

 56.5 - 75 226 - 300 
Good 

(No Need to Worry) 

 

The status of the economic and institutions dimension in the 

category of "Moderate," it is shown that the performance of 

this dimension must be increased again and still must be alert 

to several indicators that still show minimum performance, 

such as indicators related to non-tax state revenue (NTSR), 

GDP contribution and community business group (CBG) for 

small fishermen. The status of ecology and social dimension 

in the category of "Not Good" shows that the policy for the 

indicators in both dimensions must be change. Low 

achievement of the performance of these indicators can 

threaten the sustainability of capture fisheries development 

going forward. 

 

Table 6. Composite index values and sustainability status 

dimensions of sustainable capture fisheries development 

 

Dimension 
Composite 

Index 

Flag 

Model 

Sustainability  

Status 

Economy 52.91  Moderate (Alert) 

Ecology 42.08  Moderate (Alert)) 

Social 43.45  Moderate (Alert) 

Institutional 50.16  Moderate (Alert) 

Total 188.60  Moderate (Alert) 

 

The current status of sustainable capture fisheries 

development can be seen from the composite index values of 

all dimensions. The results of the calculation of the composite 

index of fisheries development are 188.60 which shows that in 

general, capture fisheries development in Indonesia is in the 

status of "moderate" sustainability. This condition shows that 

the capture fisheries development is currently not ideal and 

requires changes in policies for several indicators in all 

dimensions (economy, ecological, social, and institutional). 

The "yellow" development status indicates that the current 

development achievements are not yet optimal and requires 

special attention to low-performance indicators, such as 

indicators on ecology dimension, because there are 

interrelationships with each other or vice versa [44]. Resource 

management is not one of the main factors to ensure the 

sustainability of capture fisheries, but the regulation of these 

resources' use is the study's primary concern. As resource users 

and beneficiaries of the existence of fish resources, humans are 

the main aspects that must be considered. The dominance of 

small-scale fishers in Indonesia's capture fisheries structure is 

a challenge for the future. The policy for capture fisheries 

development focuses on indicators with minimal (low) 

performance is one of the first steps to change the sustainable 

status of capture fisheries development in Indonesia from 

"yellow" to "green." 

 

 

4. CONCLUSIONS 

 

Based on the overall research results, it can be stated that 

the performance indicators of sustainable capture fisheries 

development at the provincial level must be adjusted to the 

characteristics of the region. It shows that capture fisheries 

management cannot be generalized and must consider the 

uniqueness or characteristics of the location's target of 

management. Also, indicators on the economic dimension, 

both at the national and selected locations, are not a top priority 

for measuring sustainable capture fisheries development 

performance. Ecological and social dimensions determine the 

main priorities. However, both performances are still low 

index than other dimension. The economic indicators for 

measuring the performance of capture fisheries development 

are considered irrelevant because they do not represent the 

overall picture of development achievements, so it must begin 

to shift to using ecological and social indicators by research 

results. Sustainable capture fisheries in Indonesia can be 

achieved immediately by paying attention to every planned 

development strategy's ecological and social aspects. 

The status of the sustainability of capture fisheries 

development in "yellow" or "moderate" sustainability status 

indicates that the achievements of capture fisheries 

development are in good condition, but several performance 

indicators require special attention. Linkages between 

dimensions become a significant factor to be considered in 

realizing sustainability status, which is colored "yellow" to 

"green" due to the trade-off between economic and ecological 

dimensions, as many experts have concluded that on the one 

hand, positive economic outcomes can result in ecology 

degradation, cause poverty on the other hand which becomes 

a social problem in the framework of the capture fisheries 

development process in Indonesia. Attention to the dimension 

with a higher sensitivity (ecology and social) is the first step 

towards realizing sustainable capture fisheries development in 

Indonesia through the support of regulatory products and 

policy strategies oriented towards capturing fisheries from 

upstream to downstream, to change the sustainability status of 

capture fisheries development in Indonesia. 
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APPENDIX 

Appendix 1. The composite index value of sustainable capture fisheries development 

No Dimension Indicator Weight Score Index 

1 Economy (X1) 

1. Fisherman income (X11) 5.19 3 15.57 

2. Capture fisheries household income (X12) 4.95 3 14.85 

3. Fisherman exchange rate (X13) 4.49 3 13.47 

4. Non-tax state revenue (NTSR) of capture fisheries sector (X17) 4.52 1 4.52 

5. Contribution of GDP or GRDP in fisheries (X18) 4.5 1 4.50 

Total 52.91 

2 Ecology (X2) 

6. Catch productivity (X21) 5.43 1 5.43 

7. Fishing trips (X22) 5.11 2 10.22 

8. Status of fish resource utilization (X23) 5.45 2 10.90 

9. Level of utilization of fish resources (X24) 5.48 2 10.96 

10. Ratio of the number of fish catches on FMA to potency (X25) 4.57 1 4.57 

Total 42.08 

3 Social (X3) 

11. Health insurance (X31) 6.04 3 18.12 

12. Protection of small-scale fishermen (X33) 6.23 1 6.23 

13. Labor (X34) 6.9 1 6.90 

14. Fisheries dependence (X35) 6.1 2 12.20 

Total 43.45 

4 Institutional (X4) 

15. Percentage of total CBG (X41) 6.25 1 6.25 

16. Percentage of fisheries management policies (X42) 6.46 2 12.92 

17. Number of regulation products (X43) 6 2 12.00 

18. The suitability of the capture fisheries development program to the RPJMN (X44) 6.33 3 18.99 

Total 50.16 
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