
06004

 

 

Sustainability analysis of socio-economic 
aspects of fishermen's communities reviewed 
from the human development index in Dumai 
City  

Tomi Ramadona1,2*, Lathifa M.N. Ferani3, Novindra3, Kastana Sapanli3, Novi Rosanti4, and 
Darwis1  
1Department of Socio-Economic Fisheries, Faculty of Fisheries and Marine Science, Universitas 
Riau, Indonesia 
2Doctoral Student of Tropical Ocean Economics, IPB University, Indonesia 
3Department of Resource and Environmental Economics, Faculty of Economics and Management, 
IPB University, Indonesia 
4 Department of Agribusiness, Faculty of Agriculture, University of Lampung, Indonesia 

Abstract. Dumai City is one of the cities in Riau Province, Indonesia, 
located in the coastal area. As an industrial and trade city, the fisheries sector 
in Dumai City is under intense pressure due to this marine activity. On the 
other hand, Dumai City has the second highest Human Development Index 
(HDI) value in Riau Province after Pekanbaru City. The high HDI status of 
Dumai City makes it attractive to study whether it is directly proportional to 
the HDI value of the fishermen community and its socioeconomic 
sustainability status. The survey method was used in this study. This study 
aims to analyze the sustainability status of Dumai City's fisheries from social 
and economic aspects by considering HDI indicators in health, education, 
and economic aspects. This study uses two analysis methods: the calculation 
of HDI and sustainability status using Rapfish. The HDI value of the Dumai 
City fishermen community is 69,35. These results show that the condition 
of the Dumai fishermen community is still relatively low when measured by 
the HDI indicator. If examined based on sustainability analysis, the social 
and economic aspects of the Dumai City fishermen community are 39,56, 
with a less sustainable status.  

 
* Corresponding author: tomi.r@lecturer.unri.ac.id  
 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).

BIO Web of Conferences 136, 06004 (2024)	 https://doi.org/10.1051/bioconf/202413606004
ISFM XIII 2024



 

 

1 Introduction 

Dumai City is one of the cities in Riau Province located in a coastal area. This location factor 
makes the city of Dumai have a population that partly works as fishermen. Fishermen in the 
waters of Dumai City generally carry out limited fishing in waters within 2 miles of the coast. 
The total fishery production of Dumai City is 93% from marine fishing efforts and the rest 
from fisheries and others [1][2]. With almost 300 households dependent on marine capture 
fisheries, this can contribute to the fishermen community. However, there has been a change 
in fishing that has increased due to the emergence of the CPO (Crude Palm Oil) and Cement 
industrial areas around Sungai Sembilan District[3]. This activity will directly or indirectly 
impact coastal and marine communities, which will cause a decrease in fishermen's catches. 
Of course, this can cause poverty for the Dumai City fishermen community. Industry is a 
very dominant sector in the coastal area of Dumai City. This industrial sector is essential in 
regional development and construction, improving the economy and community welfare [4]. 
This industrial activity has positive and negative impacts on physical, environmental, and 
social conditions. According to [3], the entry of several CPO and cement processing 
companies since 2005 has had a positive impact, such as the Availability of alternative jobs 
for people in Dumai City, such as becoming laborers. However, work as fishermen around 
this area is affected by changes in the surrounding area, which will directly or indirectly 
impact coastal and marine areas. There has been a change in the fishing area where fishermen 
can initially carry out fishing activities along the Rupat Strait, then shifted towards the outside 
of the Rupat Strait. Changes in fishing areas must force fishermen to conduct fishing 
activities far from industrial areas. However, the fleet usually used by fishermen in Dumai 
City is less than 5GT in size and only supports fishing activities within the nearby area. If 
conditions like this are not resolved immediately, dumai city's fish catch production will 
continue declining yearly. It is hoped that there will be appropriate policies to ensure the 
welfare of the Dumai City fishermen community amidst the rapid development of the 
industrial sector in Dumai City. 

One of the measuring tools for the achievement of community development is the Human 
Development Index (HDI), a crucial indicator for planning and assessing community 
development [5]. The HDI is a composite index used to measure the success of development 
from the aspect of human resources. The HDI covers three development areas: health, 
education, and the economy. the three are interrelated and influence the community's quality 
of life [5]. The HDI describes how people can access development outcomes related to 
income, health, and education and can measure inequality between regions [6]. 

A Fishermen community development strategy is carried out to improve the welfare of 
the fishermen community and increase the HDI value. According to UNDP, the development 
strategy is through the human development model, which can be developed through 
community empowerment efforts. Community empowerment can be achieved by increasing 
basic human capabilities, namely health, knowledge, and skills to increase community 
participation in productive economics, social-cultural, and political activities [5]. 

For Dumai City, measuring this index is essential for four reasons: the fishermen 
community development index will be a reference for seeing the level of success of the 
fishermen community social welfare development program carried out by the Dumai City 
Government, the fishermen community development index can be used as a tool to assist in 
regional development planning [5], especially in the fisheries sector, fishermen community 
development index data is also helpful in assessing the fisheries sector development planning 
process, and the fishermen human development on its social welfare indicators. 

Socio-economic sustainability analysis includes planning to meet current needs without 
compromising future generations. The HDI can be used as a basis for designing policies that 
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balance economic growth and improving the quality of life to ensure that all levels of society 
can enjoy the benefits of development [7]–[9]. 

The HDI includes important socio-economic indicators such as education, health, and 
income, critical components in socio-economic sustainability analysis [9], [10]. The higher 
the HDI of a region, the more likely the area is to have a more robust and inclusive social and 
economic system, thus having more significant potential to support socio-economic 
sustainability. 

The education and health aspects measured by the HDI are essential elements in achieving 
socio-economic sustainability because healthier and more educated people are better able to 
contribute to sustainable economic development. When education and health are improved, 
economic productivity also increases, which ultimately drives long-term financial well-
being. 

 

2 Research Methodology 
In this study, the method used was a survey. The survey method was carried out by taking 
samples from a population and using a questionnaire as the primary data collection tool. Data 
were collected through a questionnaire prepared in advance, then supplemented with deep 
interviews and observations. 

The number of respondents was determined using the multi stage cluster sampling 
technique. In multistage sampling, researchers divide the population into clusters and select 
several clusters in the first stage. In this stage, researchers divide the population into clusters 
based on geography/areas where fishing communities are located. In each subsequent stage, 
researchers further divide the selected clusters into smaller clusters until they reach the final 
step. In the final step, researchers randomly select several members from each cluster chosen 
to be sampled. The sample size was 40 people from 364 fishermen in Dumai City. Based on 
the number of fishermen, the sample selected was 40 fishermen, divided into 20 fishermen 
in Medang Kampai District and 20 people in Sungai Sembilan District. 

The sample size was determined by evenly distributing the samples for each district with 
the most significant number of fishermen in Dumai City, namely Medang Kampai District 
and Sungai Sembilan District. The difference in the number of fishermen in these two 
districts is relatively insignificant, with homogeneous characteristics. This Multistage Cluster 
Sampling technique divides the population of fishermen in Dumai City according to natural 
characteristics, namely the geographical area of the sub-district. This technique produces an 
even distribution of samples for each sub-district with the largest population of fishermen. 
This study also uses expert respondents to determine the fishermen community's sustainable 
development attributes. Expert respondents are determined by the purposive sampling 
technique, which takes data sources using specific considerations; someone or something is 
taken as a sample because the researcher assumes that someone or something has the 
information needed for his research [11]. In this study, there were seven expert respondents 
consisting of the head of the Dumai City Fisheries Service, Fisheries Extension Officer of 
the Dumai City Fisheries Service, Fishermen's Companion of the Dumai City Fisheries 
Service, Expert Statistician of the Riau Province BPS, Head of the Dumai City Fishermen's 
Group, and two people from academics (IPB University and Riau University). 

Data analysis for determining the HDI of the fishermen community refers to the general 
HDI calculation using the fishermen's data variable [12]. HDI is calculated based on the 
geometric mean of the health, knowledge, and expenditure index, referring to the UNDP 
calculation model. HDI is the geometric mean of the three dimension indices [13]. 

 
HDI = (IHealth . IEducation . IIncome)1/3 
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Fig.1. Calculating the human development indices graphical presentation [13] 
 

Sustainability Analysis Using Rapfish Techniques [14][15]. The aspects discussed in this 
study are the socioeconomic aspect [16]. Comprehensively there has also been a 
sustainability analysis on ecological and institutional factors. The list of attributes used in 
Rapfish analysis refers to FAO Circular No. 947 (1999) [17] and enters the HDI attribute. 
Rapfish is a "good" capture crossing (defined as a 100% sustainable score), which consists 
of the best score for all attributes in each field of evaluation and "bad" or "worst" scores 
(defined as a 0% sustainability score), has the worst score [16]. More detailed techniques are 
given in Tesfamichael and [14], [16]–[18]. Further analysis is carried out to determine the 
lever factor that has a more significant influence proportionally on the final result. At this 
stage each attribute in a sequential manner is carried out by MDS analysis so that the leverage 
attributes is obtained. 

 

3  Results and Discussions  

3.1 Dumai City Fishermen Community Development Index 

A study was conducted on all indicators of its components to see the status of the 
development of the Dumai City fishing community. The value of the Dumai City fishing 
community development index was obtained through the HDI analysis procedure. (Table 1). 

Table 1. HDI of Dumai City fishemen community 

Life Expectancy Index Education Index Economic Index 
0,735 0,862 0,484 

HDI of Dumai City Fishermen Community 
69,35 

 
The value of the HDI of the fishermen community in Dumai City in 2023 is still 

relatively low, when compared to the 2023 Dumai City HDI of 75,66 and the Riau 
Province HDI of 74,95. Data shows that the condition of the fishermen community in 
Dumai City is still low when measured through the HDI with indicators of education, 
health, and economy. The HDI value of the Dumai City fishermen community is very far 
compared to the general Human Development Index value of Dumai City. The HDI value 
of Dumai City, with a high status, is not in line with that of the Dumai City fishermen 
community. This is because the economic indicator of the Dumai City Fishermen 
community is much lower, namely with a value of IDR 8.311.347/capita/year. 

Meanwhile, the general economic indicator of Dumai City, overall community 
expenditure reaches IDR 12.457.000/capita/year. Compared to the expenditure of the 
Riau Province community, with IDR 11.448.000/capita/year, the expenditure of the 
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Dumai City fishermen community still needs to catch up. In the education indicator, the 
fishermen community's Expected Years of Schooling (EYS) value is only 11,66 years. 
This value is also relatively low compared to the EYS of Dumai City and Riau Province, 
which reached 13,33 years and 13,30 years. In the Average Length of Schooling 
component, the fishermen community of Dumai City only reached a value of 6,67 years, 
while the RLS of the Dumai City community was 10,16 years and Riau Province was 
9,32 years (Table 2). 

Table 2. The value of the human development index component 

Scope 
Life 

expectanc
y (year) 

Expected 
years of 

schooling 
(year) 

Mean years 
of schooling 

(year) 

Expenditure 
percapita 

(IDR) 
HDI 

Fishermen 
Communities 70,98 11,66 6,67 8.311.347 69,35 

Dumai City  71,67 13,33 10,16 12.457.000 75,66 
Riau Province 72,24 13,30 9,32 11.448.000 74,95 

Indonesia 72,32 13,15 8,77 11.899.000 74,39 
 
Health indicators for fishermen in Dumai City are assessed based on the availability of 

health facilities in Dumai City and fishermen can utilize these facilities properly. The health 
sector development aims to ensure that all levels of society can obtain health services evenly. 
With this goal, a good level of public health will be achieved to get a healthy and productive 
life. In line with [4], good health quality is supported by adequate facilities and infrastructure 
and quality health workers. Mortality, nutritional status, and morbidity are often used to 
reflect health status. However, until now, data to measure this health status is difficult to 
obtain because it is incidental, the registration system needs to run better, and public 
awareness of the importance of reporting each incident still needs to be improved. Therefore, 
the indicator used to reflect health status in achieving the HDI is Life Expectancy at Birth 
(LEB). This figure reflects the average years a person will live since birth. High life 
expectancy will be achieved if the population has good health status. Health is an essential 
factor in human development and is the basis for growth in other fields. Healthy people are 
a prerequisite for realizing people-centered development. Handling health problems can only 
be done in stages related to all existing limitations regarding funding and available resources. 
With such conditions, priority programs and activities need to be carried out. In addition, 
handling health problems is not only the health sector's responsibility but is a shared 
responsibility between the government and the community. The availability of adequate 
health facilities and infrastructure will greatly support public health services. 

Free health services can make it easier for people to use health facilities such as health 
centers. With the availability of free health services, people no longer hesitate to visit and use 
health center facilities [19]. Efforts to improve health are not only about building health 
facilities but also must be accompanied by good quality health services. One crucial element 
that determines the success of health development is the availability of health facilities [19]. 
Through the availability of adequate health facilities and infrastructure by the government, 
the fishermen community of Dumai City feels that there are no significant problems related 
to health services in their environment. All communities receive good health services through 
existing health workers. However, fishermen communities are worried when work accidents 
occur at sea. They worry about what kind of first aid should be done; fishermen need help 
with first aid after an accident. The quality of a person's health reflects the quality of their 
human being. 
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For this reason, health development is an inseparable part of human development. The 
ultimate goal of health development is to realize an optimal level of public health as one of 
the elements of general welfare [19]. Health development programs are directed at improving 
the quality of human resources, the quality of life, and life expectancy and increasing public 
awareness of the importance of healthy living. The target of the health development program 
in this study is more emphasize on low-income fishermen communities and community 
groups far from the center of government. The role of the fishermen community must be 
increased through integrated health management. In terms of quantity and quality, the 
provision of various health facilities, health workers, and the provision of drugs also 
continues to be improved. 

Strategic, synergistic, and sustainable development planning greatly influences the 
achievement of development results. The calculation of the HDI of Dumai City fishermen's 
community is carried out by continuing to use the basic principles of calculating the HDI. 
However, several modifications were made due to data availability and technical limitations. 
One of the differences is in the calculation of Life Expectancy at Birth. The calculation of 
Expectancy at Birth refers to the value of the Life Expectancy at Birth figure for Dumai City 
as a whole, assuming that the figure is the number of years a newborn is expected to survive. 
The pattern of infant mortality according to age at birth is the same throughout the baby's 
life. Based on these data, the health index of the Dumai City fishermen's community is 
0,7943. In the health indicator, the life expectancy of the fishermen community is categorized 
as high (above 65 years). An increase in the quality and quantity of facilities, infrastructure, 
and health services for the fishermen community supports this. 

 

3.2 Sustainability Analysis of Socioeconomic Aspects of Fishermen   
 Communities 

Sustainability Analysis of the socioeconomic aspects of the fishery community starts with 
determining sustainability attributes. The socioeconomic sustainability attributes are taken 
from the [14] and the results of the previous HDI study. Socioeconomic sustainability 
attributes include price, fisheries in GDP, Expenditure per capita, fishing income, marketable 
right, other income, sector employment, ownership, market, subsidy, fishermen community 
growth, education level/EYS, conflict status, and life expectancy. 

The results of the analysis of the sustainability of socio-economic aspects in the fishermen 
community of Dumai City are in a less sustainable condition. The sustainability index value 
is 39,56. The results of the analysis of socio-economic sustainability using the Rapfish 
technique are shown in Figure 2.  

 
Fig.2. Sustainability index value of socio-economic dimension 
 
 

Based on the results of the leverage analysis in Figure 3, Three attributes were obtained 
that were sensitive to the value of the socio-economic dimension sustainability index: fishing 
income, sector employment, and expenditure per capita. The sustainability of the 
socioeconomic aspects of the fishermen community is primarily determined by 
mainstreaming the fishery's human dimension and rethinking governance, policies, and 
compliance [20], [21]. At the policy implications level, recommendations are needed on 
priority scales to improve sustainability status [22]. 
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Fig.3. Leverage analysis results 
 

3.2.1 Fishing Income 

Some of the causes of the low income of fishermen in the city of Dumai include lack of access 
to fishermen's fleet technology and facilities that support fishing and fish management 
operations; in addition to the development of superior commodities, Dumai fishermen 
communities have a dependency on a small number of fish species that are vulnerable to 
fluctuations in stock and markets. As a result, the diversification of fishery products in the 
city of Dumai needs to be improved. Dumai fishermen also need more innovation in 
developing fishery products with high-added value. Technology and innovation factors are 
one of the determinants of economic improvement [23]. 

3.2.2 Sector Employment 

Dumai City, as one of the industrial cities and main ports in Riau Province, has complex 
labor dynamics. Although the city's economy is quite advanced, there are still significant 
imbalances in the employment sector. This inequality can be seen from several aspects, such 
as wage differences, access to work, and differences between industrial sectors. Inequality in 
the employment sector in Dumai City is very high. Inequality is because many companies 
and industries are active there. Some sizeable international capacity industries stand in the 
Dumai Beach area, such as the Pertamina Dumai oil refinery, PT. Chevron Indonesia, an oil 
palm processing company, the processing of wood raw materials, and the Port of Port 
activities to load goods and people. The number of large companies with high salaries causes 
several primary sectors to be less interested, like fishermen. Based on data analysis in the 
field information on the decline in the number of workers in the fisheries sector. Therefore, 
cross-sectoral collaboration is needed to reduce this gap [24]. Large companies can 
encourage increased income for fishermen through CSR programs. The government can also 
play a role through fiscal policy. 
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3.2.3 Expenditure Per Capita 

The fishermen community's high expenditure per capita in Dumai City results from various 
factors such as significant operational needs, increased living costs, and the influence of 
technology and consumption patterns. Nevertheless, the fisheries sector is still the main 
foundation of the economy of the Dumai City fishermen community, and sound financial 
management is critical to maintaining the welfare of the fishermen community in this region. 

4  Conclusions with Relevant Policy Recommendations 
Based on the research results, the HDI of the fishermen community in Dumai City was 
recorded at 69,35, which shows that the welfare of the fishing community is still relatively 
low compared to the overall HDI of Dumai City. Although Dumai is a port and industrial 
city with substantial economic potential, this sector has yet to significantly contribute to 
improving the fishermen community's quality of life. Furthermore, other research results 
show that the sustainability analysis of the social and economic aspects of the fishermen 
community is at a score of 39,56, which is included in the less sustainable category. Three 
primary attributes are most sensitive to the sustainability index value in the social and 
economic dimensions: fishermen's income, sectoral employment, and per capita expenditure. 
Low fishermen's income, limited sectoral employment outside of fisheries, and low per capita 
expenditure influence this low level of sustainability. This condition emphasizes the need for 
strategic policies that can improve fishermen communities' welfare and economic 
sustainability to be better and more inclusive.  

Recommendations for the socioeconomic sustainability strategy for fishermen in Dumai 
City must focus on income diversification, access to technology and capital, reducing 
inequality in the employment sector, and controlling per capita expenditure. Policies that 
support strengthening cooperatives, infrastructure development, and social protection are 
also critical to encouraging long-term welfare for fishing communities. Collaboration 
between the government, the private sector, and international institutions will be the key to 
realizing economic and social sustainability for the fishermen community in Dumai City. 
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3.2.3 Expenditure Per Capita 

The fishermen community's high expenditure per capita in Dumai City results from various 
factors such as significant operational needs, increased living costs, and the influence of 
technology and consumption patterns. Nevertheless, the fisheries sector is still the main 
foundation of the economy of the Dumai City fishermen community, and sound financial 
management is critical to maintaining the welfare of the fishermen community in this region. 

4  Conclusions with Relevant Policy Recommendations 
Based on the research results, the HDI of the fishermen community in Dumai City was 
recorded at 69,35, which shows that the welfare of the fishing community is still relatively 
low compared to the overall HDI of Dumai City. Although Dumai is a port and industrial 
city with substantial economic potential, this sector has yet to significantly contribute to 
improving the fishermen community's quality of life. Furthermore, other research results 
show that the sustainability analysis of the social and economic aspects of the fishermen 
community is at a score of 39,56, which is included in the less sustainable category. Three 
primary attributes are most sensitive to the sustainability index value in the social and 
economic dimensions: fishermen's income, sectoral employment, and per capita expenditure. 
Low fishermen's income, limited sectoral employment outside of fisheries, and low per capita 
expenditure influence this low level of sustainability. This condition emphasizes the need for 
strategic policies that can improve fishermen communities' welfare and economic 
sustainability to be better and more inclusive.  

Recommendations for the socioeconomic sustainability strategy for fishermen in Dumai 
City must focus on income diversification, access to technology and capital, reducing 
inequality in the employment sector, and controlling per capita expenditure. Policies that 
support strengthening cooperatives, infrastructure development, and social protection are 
also critical to encouraging long-term welfare for fishing communities. Collaboration 
between the government, the private sector, and international institutions will be the key to 
realizing economic and social sustainability for the fishermen community in Dumai City. 
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