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Promotion of sustainable 

development of inland 
fisheries in Southeast Asia

Inland fisheries often receive less attention to their 
resources compared to marine fisheries despite their 
crucial role in supporting food security, livelihoods, 
and biodiversity within freshwater ecosystems. 
Recognizing this, the Inland Fisheries Resource 
Development and Management Department (IFRDMD) 
of the Southeast Asian Fisheries Development 
Center (SEAFDEC) is actively working on assessing 
inland fisheries through the ecosystem approach to 
fisheries management (EAFM). While EAFM has been 
widely applied in marine fisheries, its development 
and implementation in inland fisheries are essential 
to address the unique challenges and optimize the 
benefits of these resources. Implementing EAFM 
in inland fisheries can foster a balance between 
ecological, social, and economic interests, which is 
critical for ensuring that inland fisheries continue to 
be productive and sustainable for both people and 
the environment. This commitment is evident in a 
Japanese Trust Fund project titled “Management 
Schemes of Inland Fisheries in the Southeast Asia 
Region” aimed at advancing sustainable management 
practices in inland fisheries across the region.

Inland fisheries, which take place in rivers, lakes, and 
reservoirs, are essential for food security and livelihoods, 
especially in developing countries. These fisheries are a major 
source of affordable protein and income for millions of people, 
particularly in rural and low-income areas (Lynch et al., 
2017). They support diverse ecosystems, contribute to nutrient 
cycling, and enhance water quality, as services essential 
for ecosystem health (Ditya et al., 2022).  However, inland 
fisheries face unique challenges like habitat fragmentation, 
seasonal fluctuations, and strong community dependency. 
Habitat fragmentation, often due to urbanization and 
agriculture, disrupts ecosystems and reduces fish populations. 
Seasonal changes and climate variability further affect fish 
availability, posing risks to food security in communities 
reliant on consistent fish supplies. Lastly, the socioeconomic 
dependency of communities on these fisheries underscores 
the need for sustainable practices. 

Through its integrated approach, the ecosystem approach 
to fisheries management (EAFM) can address the inland 
fisheries issues holistically by focusing on ecosystem health 
and incorporating community input, creating a more inclusive 
and adaptive management process to create sustainable 
management practices (Suuronen & Bartley, 2014). The 
EAFM is a holistic framework aimed at achieving sustainable 
fisheries by balancing ecological, social, and economic needs. 
By emphasizing the interconnectedness of ecosystems and the 
roles of various stakeholders, EAFM shifts traditional fisheries 
management towards practices that promote resilience 
and sustainability. It encourages practices that promote 
ecosystem resilience and sustainability. EAFM recognizes 
the interdependencies within ecosystems and emphasizes 
multistakeholder collaboration (Pravina & Radhika, 2024). 
This approach is particularly vital for inland fisheries, 
where complex ecological dynamics and strong community 
dependencies make sustainable management essential.

This article explores how data-driven monitoring and 
evaluation support the implementation of EAFM, providing 
insights into effective strategies for inland fisheries 
management. Data-driven monitoring and evaluation 
(M&E) involves systematic collecting, analyzing, and 
using data to assess the performance of programs, policies, 
or management strategies. This approach emphasizes 
evidence-based decision-making, ensuring that actions are 
informed by accurate and relevant information. By relying 
on tools and methodologies such as surveys, sensors, and 
real-time monitoring, it gathers quantitative and qualitative 
data to measure progress using clearly defined performance 
indicators. The continuous feedback provided through 
M&E helps identify trends, assess outcomes, and adapt 
strategies as needed, making it a cornerstone of adaptive 
management. In fisheries management, data-driven M&E 
supports informed decision-making by offering insights into 
the ecological, social, and economic impacts of management 
actions. It also strengthens stakeholder engagement through 
transparency and accountability, aligning efforts with long-
term sustainability goals such as biodiversity conservation 
and livelihood improvement. Within the EAFM, this method 
ensures the integration of ecological, social, and governance 
dimensions, promoting sustainable and equitable inland 
fisheries management (FAO, 2019).
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The application of EAFM in marine fisheries illustrates best 
practices in fisheries management, demonstrating tangible 
benefits such as improved fish stock health, stronger local 
economies, and increased ecosystem resilience. However, 
EAFM implementation in inland fisheries is still rare. 
One successful example is the eel fishery in the Cimandiri 
watershed, West Java, Indonesia, where the lack of stock 
data means the fishery is often categorized as data deficient. 
This lack of data is an obstacle to supporting management 
policies. In addition, anthropogenic pressures on the habitats 
and ecosystems of the Cimandiri watershed are worsening the 
condition, so an integrated, comprehensive, and sustainable 
management approach; thus, EAFM is needed. A study 
was conducted from April 2021 to December 2022, and the 
results showed that based on the EAFM flag modeling, the 
management status of eel fisheries in the Cimandiri watershed 
was in the moderate category (poor) with an average composite 
index of 621.6. The lowest-performing domains are the SDI 
environmental domain and the social domain. These results 
demand improvements in priority sectors to achieve resource 
sustainability (Fachri, 2023). The lessons learned from these 
activities include the need for flexible management, active 
community involvement, and the importance of reliable data, 
which inland fisheries managers can leverage to address local 
challenges and promote sustainable practices.

Assessing inland fisheries in Southeast 
Asia through the EAFM concept

A series of surveys were conducted in the five participating 
countries including Cambodia, Indonesia, Lao PDR, Malaysia, 

Figure 1. Location of the study 
sites to assess the status of inland 

fisheries using the ecosystem 
approach to fisheries management 

(EAFM) concept

and Thailand (Figure 1) to assess the status of inland fisheries 
using the EAFM concept. A targeted data collection was 
conducted through interviews with key stakeholders such as 
fishers, consolidators, and processors (Table 1 and Figure 2).  
A questionnaire was used to assess the opinions or perceptions 
of the respondents with the questions categorized based on 
the EAFM domains and indicators (Table 2) as outlined by 
the Directorate General of Capture Fisheries (2020). The 
questionnaire utilizes an ordinal-based Likert scale (1, 2, 3), 
where the highest rank represents the most significant impact, 
progressing downward, and is completed by respondents 
based on their opinions or perceptions of the indicators. 

Referring to the Directorate General of Capture Fisheries 
(2020) for the domain assessment methods, the flag status 
(Adrianto et al., 2005) of each EAFM domain is categorized 
based on the ranges of the composite index, with red 
representing poor, yellow representing fair, and green 
representing high (Table 3). The indicator assessment results 
are analyzed using a simple composite index following the flag 
model methodology (Box 1) (Ditya et al., 2022; Directorate 
General of Capture Fisheries, 2020). This process provides a 
structured approach to assess and interpret the sustainability 
of fisheries management across various domains.

As shown in Table 4, it is evident that all three flag statuses 
(red, yellow, and green) are present across the 16 study sites. 
Red flags highlight areas of concern within specific domains, 
identifying aspects that require significant improvement to 
align with sustainable fisheries management principles. For 
the habitat quality domain, red flags in Tempe Lake-Wajo 
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Table 1. Data collection in the study sites in Cambodia, Indonesia, Lao PDR, Malaysia, and Thailand to assess the status of inland 
fisheries using the EAFM concept

Country Study site Study site 
no.

Date of data 
collection

Number of 
respondents (n)

Cambodia Kang Meas District of Kampong Cham Province 1 6 October 2022 20

Indonesia Pelalawan District, Riau Province 2 10 July 2022 25

Wajo Regency, South Sulawesi Province 3 21–22 August 2023 28

Bangli Regency, Bali Province 4 23 November 2023 25

Banding Agung District, South Sumatra Province 5 9 March 2024 39

Gisting District, Lampung Province 6 14 August 2024 27

Muara Belida District, South Sumatra Province 7 25 June 2024 28

Sekayu District, South Sumatra Province 8 3 September 2024 22

Lao PDR Phonhong, Nam Xouang Reservoir 9 14 March 2023 13

Naxaythong Districts, Nam Xouang Reservoir 10 14 March 2023 12

Nam Hum Reservoir, Vientiane Province 11 15 March 2023 11

Malaysia Estat Ikan Sungai Jerneh-Gemencheh, Negeri Sembilan Province 12 17 October 2023 17

Estat Ikan Kuala Wau-Maran, Negeri Pahang Province 13 18 October 2023 15

Estat Ikan Paya Cempaka-Temerloh, Negeri Pahang Province 14 20 October 2023 16

Thailand Mun River, Nakhon Ratchasima Province 15 18 March 2023 13

Pasak Jolasid Reservoir, Lopburi Province 16 19 March 2023 14

Figure 2. Interviews with stakeholders in inland capture fisheries

Box 1. Steps for evaluating the composite index for inland 
fisheries management

1.	 Ranking indicators: Assign a rank value (nrij) for each 
indicator within a specific domain (z), reflecting its 
impact on domain sustainability. The highest rank signifies 
the most significant impact. Additionally, determine 
the criterion value (nkij) for each indicator within the 
domain. 

2.	 Weighted ranking: Calculate the weighted rank (brij) for 
each indicator by dividing the total weight (100) by the 
total ranking of all indicators and multiplying this by each 
indicator’s individual ranking value or scale. 

3.	 Composite index calculation: Compute the composite 
index for each indicator in a domain (CIxz) by multiplying 
the criterion value, rank value, and weighted rank:  
                       CIxz = nrij × nkij × brij 

4.	 Domain composite index: Determine the composite index 
for each domain (CDz) by summing the composite values 
of all indicators within that domain:  
                  CDz = CIxz-1 + CIxz-2 + CIxz-3 + ... 

5.	 Overall average composite index: Calculate the average 
composite index across all domains by averaging the 
composite indexes of all domains:  
       CAverage = Average (CDz-1, CDz-2, CDz-3, ...)

Regency, South Sulawesi Province in Indonesia and Estat 
Ikan Sungai Jerneh-Gemencheh, Negeri Sembilan Province 
in Malaysia indicate the issues of high levels of habitat 
modification, pollution, or habitat loss, which include poor 
water quality, excessive siltation, or insufficient protected 
areas. These factors negatively impact the ecosystem’s 
resilience and biodiversity. Interventions such as pollution 
control, habitat restoration, and the establishment of protected 
areas may be necessary.

For the fishing technology domain, the red flag was identified 
in Kang Meas District of Kampong Cham Province in 
Cambodia indicates the use of destructive or environmentally 
harmful fishing gear, low selectivity in fishing methods, or 
excessive reliance on highly productive fishing equipment, 
potentially leading to overfishing. Sustainable fishing 
practices, limitations on destructive gear, and alternative 

fishing methods that minimize environmental impact may be 
essential in these areas. 

For the economy domain,  study sites in Tempe Lake-
Wajo Regency, South Sulawesi Province in Indonesia; 
Batutegi Reservoir-Kota Agung District, Lampung Province 
in Indonesia; Estat Ikan Sungai Jerneh-Gemencheh, 
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Table 2. Assessment of the opinions or perceptions of the respondents of inland fisheries in Southeast Asia using the EAFM domains 
and their indicators using a Likert scale as outlined by the Directorate General of Capture Fisheries (2020)

Domain Indicator
Score

1 2 3

1.	Habitat quality 1.1 Water level fluctuation None Less Natural

1.2 Aquatic pollution Low Equal Better

1.3 Lake bank formation None 1‒14 m > 14 m

1.4 Protected area None Medium Well managed

1.5 Habitat Alteration High Low No modification

1.6 Siltation and reduction of the habitat area High Low No siltation

1.7 Spawning area Heavily 
damaged

Moderately 
damaged

Good

2.	Fishing technology 2.1 Destructive fishing gears > 5 unit set 1‒5 unit set None

2.2 Environmental unfriendly fishing gears Frequent Rare None

2.3 Fishing selectivity Declined Stable Inclined

2.4 Fishing productivity < 50% 50‒75% > 75%

2.5 Modified fishing gears Negative No impact Present

3.	Social 3.1 Stakeholder participation < 50% 50‒75% > 75%

3.2 Fishery conflict (per year) > 5 times 2‒5 times < 5 times

3.3 Adoption of local knowledge None Ineffective Effective

3.4 Figure representation None Ineffective Effective

3.5 Education level Uneducated Elementary 
school

> High school

3.6 Length of experience in fishing activities (year) < 5 5‒10 > 10

4.	Economy 4.1 Asset ownership Decreased Stable Increased

4.2 Income (minimum regional wage) < MRW Equal MRW > MRW

4.3 Consumption level High Fair Low

4.4 Economic dependence from fishery resources Independent Fairly 
dependent

Highly 
dependent

4.5 Livelihood performance in the community as 
fishers

> 30% 30‒60% < 60%

5.	Managed fish
resources

5.1 Trend in catch production > 25% < 25% Stable

5.2 Change in catch size Smaller Stable Larger

5.3 Juvenile proportion > 50% 25‒50% < 25%

5.4 Catch composition Imbalance Shifted Unchanged

5.5 Introduced species Dominant Shifted Unchanged

6.	Governance 6.1 Compliance with sustainability (violations per 
year)

> 5 times 2–4 times < 2 times

6.2 Laws and regulations None Ineffective Effective

6.3 Local knowledge None Ineffective Effective

6.4 Decision making mechanism None Ineffective Effective

6.5 Fishery management plan None Ineffective Effective

7.	Stakeholders 7.1 Synergy in policy (among institutions) None Ineffective Effective

7.2 Stakeholder capacity None Ineffective Effective

7.3 Sustainability policy support None Limited Strong

7.4 Local inland fisheries management organization None Ineffective Effective
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Table 3. Flag status for each EAFM domain categorized based on the ranges of the composite index

Domain
Range of composite index

Poor Fair High

1.	 Habitat quality 500‒33 834‒1,167 1,168‒1,500

2.	 Fishing technology 367‒611 612‒856 857‒1,100

3.	 Social 433‒722 723‒1,011 1,012‒1,300

4.	 Economy 367‒611 612‒856 857‒1,100

5.	 Managed fish resources 367‒611 612‒856 857‒1,100

6.	 Governance 367‒611 612‒856 857‒1,100

7.	 Stakeholders 300‒500 501‒700 701‒900

Fishery management in the 
local ecosystem has not yet 
applied the principles of 
sustainable fisheries, so it 
is necessary to establish a 
strategic plan to improve 
or improve the condition of 
the existing domains and 
indicators.

Fishery management in the 
local ecosystem has applied 
the principles of sustainable 
fisheries. Still, it is not 
optimal, so it is necessary to 
set a strategic plan to optimize 
or improve the existing 
domains and indicators.

Fisheries management in the 
local ecosystem has applied 
the principles of sustainable 
fisheries optimally, so it is 
necessary to set a strategic 
plan to maintain or improve 
the existing domains and 
indicators.

Table 4. Flag status of inland fisheries in each study sites based on EAFM domains

EAFM domain
Study sites and flag status

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1.	 Habitat

2.	 Fishing technology

3.	 Social

4.	 Economy

5.	 Managed fish resources

6.	 Governance

7.	 Stakeholders

Negeri Sembilan Province in Malaysia; Estat Ikan Kuala 
Wau-Maran, Negeri Pahang in Malaysia; and Estat Ikan Paya 
Cempaka-Temerloh, Negeri Pahang Province in Malaysia are 
classified with a red flag indicating low asset ownership among 
fishers, unstable incomes, and high economic dependency 
on fisheries without diversification of livelihoods, indicating 
economic vulnerability that could drive unsustainable 
practices. Addressing these issues could involve enhancing 
income stability, promoting alternative livelihoods, and 
fostering economic resilience. 

A red flag in the managed fish resources domain in Lake 
Batur-Bangli Regency, Bali Province in Indonesia suggests 
challenges such as declining catch sizes, a high proportion 
of juvenile fish being caught, or imbalances in species 
composition, which may indicate overfishing or inadequate 
fish stock management. Mitigation strategies could include 
setting size limits, protecting nursery habitats, and managing 
species composition. 

For the stakeholders domain, red flags in Kang Meas District 
of Kampong Cham Province in Cambodia; Pelalawan District, 
Riau Province in Indonesia; and Lake Ranau-Banding Agung 
District, South Sumatra Province in Indonesia indicate weak 
institutional coordination, limited resources for fisheries 
management, or ineffective capacity-building activities, 
potentially undermining the support and continuity of 
sustainable fisheries initiatives. Improving institutional 
capacity, inter-agency communication, and ensuring adequate 
funding and support are essential measures to address these 
challenges. 

The yellow flag signifies fair performance, where some 
aspects of community involvement or cohesion may need 
reinforcement. For example, moderate conflicts among 
fishers may exist, or local knowledge might be underutilized. 
Education levels and influential figures may be present 
but not fully effective in promoting sustainable practices. 
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Addressing these areas could involve enhancing community 
education, improving conflict management, or integrating 
local knowledge more effectively into management strategies. 
Meanwhile, the green flag indicates a high level of community 
engagement, effective use of local knowledge, minimal 
conflicts, and strong social cohesion. This means that the 
community is actively involved, educated, and supportive of 
sustainable practices, creating a solid foundation for long-term 
success in fisheries management. The community likely has a 
solid educational base, widespread acceptance of sustainable 
practices, and effective conflict resolution. 

The social domain and governance domain in each study site 
are marked with yellow and green flags, reflecting varying 
performance levels. These flag statuses highlight areas where 
standards are either well-met or where improvement is 
necessary to support sustainable fisheries management. The 
social domain encompasses indicators such as community 
participation, frequency of fishery conflicts, application 
of local knowledge, representation of influential figures, 
education levels, and fisher experience. These indicators are 
essential for building a cohesive community that actively 
supports and practices sustainable fisheries management. 

Besides, the governance domain includes factors such as 
compliance with sustainability regulations, effectiveness 
of laws, integration of local knowledge, decision-making 
processes, and the presence of a fisheries management plan. 
Effective governance is essential for enforcing sustainable 
practices, responsible resource management, and ensuring 
accountability and transparency in decision-making. A green 
flag signifies high governance effectiveness, with well-
developed and enforced regulations, effective laws, and 
inclusive, efficient decision-making. Local knowledge is 
integrated into policies, and a structured fisheries management 
plan is in place and functioning effectively. This level of 
governance supports a stable, sustainable framework that 
benefits both ecological health and community needs. Then, 
a yellow flag indicates fair governance, where some elements 
are present but not fully effective. Laws may exist but lack 
consistent enforcement, or decision-making processes might 
be insufficiently inclusive or efficient. A fisheries management 
plan may be present but is not optimally designed or executed. 
Improvements in these areas could include stronger law 
enforcement, refined decision-making processes, and 
thorough implementation of management plans.

These results demonstrate that the layered approach of the 
EAFM concept offers a structured and actionable framework 
for sustainable fisheries management by highlighting best 
practices, identifying areas for improvement, and pinpointing 
domains needing significant intervention to achieve a balanced 
ecosystem that supports both environmental sustainability and 
community well-being.

Monitoring and evaluation of EAFM 
application in inland fisheries

Data is foundational to EAFM, providing critical insights 
for setting catch limits, identifying conservation zones, and 
managing fish stock health. Through continuous monitoring, 
fisheries managers can assess the health of fish stocks, the 
impact of management interventions, and ecosystem changes. 
Monitoring and evaluation help identify emerging issues 
and support adaptive management by allowing real-time 
adjustments based on up-to-date information. Evidence-based 
decision-making ensures that fisheries management remains 
responsive to changing conditions and supports ecosystem 
resilience.

Key data types that guide EAFM include species population 
trends, habitat quality, and socio-economic impacts 
(Persaud & Dagher, 2021). For instance, tracking fish 
population dynamics and habitat health allows managers to 
identify overfishing risks and prioritize conservation efforts. 
Socioeconomic data ensures that management strategies 
consider community dependence on fisheries, aligning EAFM 
goals with local needs (Gregory et al., 2018). The methods 
of community-based data gathering, make this information 
actionable.

Monitoring population dynamics provides critical information 
on species diversity, abundance, and stock health. This data 
helps identify overfished species and supports decisions on 
catch limits, contributing to the sustainability of fish stocks. 
Identifying overfished species or depleted stocks allows for 
timely adjustments to catch limits, supporting sustainable 
fish populations. By tracking these trends, EAFM ensures 
that fishing practices do not compromise long-term stock 
resilience.

Data on habitat conditions, such as pollution levels and habitat 
loss, is equally important. Healthy habitats support robust fish 
populations, making habitat protection essential to sustainable 
fisheries making habitat protection an integral part of EAFM 
(Shen & Song, 2023). Monitoring this data enables the 
creation of protected areas and informs restoration initiatives, 
promoting biodiversity and ecosystem health, directly aligning 
with the holistic principles of the EAFM concept.

Socioeconomic data highlights how local communities rely 
on inland fisheries for food security and livelihoods. It shows 
the community’s dependence on inland fisheries, showing 
how these fisheries support livelihoods and food security. 
Understanding this dependency helps align EAFM strategies 
with community needs, creating management approaches that 
benefit both ecosystems and people (Islam et al., 2022). This 
integration of social factors ensures that EAFM supports not 
only ecological balance but also the economic resilience of 
fishing communities.
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Challenges in implementing EAFM for 
inland fisheries

Implementing EAFM in inland fisheries is often hampered 
by limited funding, geographic remoteness, and gathering the 
people to be interviewed. These challenges make it difficult to 
build comprehensive datasets necessary for effective EAFM. 
Addressing these issues requires investment in accessible 
data-gathering technologies and standardized protocols. 
Community involvement is crucial to the success of EAFM 
but can be challenging due to resource conflicts arising or 
when community capacity is limited. Effective stakeholder 
collaboration builds trust and enhances the effectiveness of 
monitoring efforts, making it a vital component of sustainable 
management practices. Despite these challenges, successful 
EAFM implementation demonstrates that effective strategies 
and community-centered approaches contribute to sustainable 
inland fisheries.

Way Forward

Data-driven management forms the cornerstone of the EAFM 
concept, laying a solid foundation for achieving sustainable 
inland fisheries. By integrating ecological, economic, and 
social data, EAFM ensures that fisheries management remains 
relevant, adaptable, and effective in addressing complex 
challenges. This comprehensive approach strengthens 
decision-making processes and promotes balanced outcomes 
that consider both environmental health and community needs.

Moving forward, an ongoing commitment to data-driven 
practices and collaborative management will be crucial for 
the resilience and sustainability of inland fisheries. EAFM 
offers a clear path to sustainability, benefiting ecosystems, 
supporting local economies, and enhancing the livelihoods 
of communities that rely on fisheries. To achieve this vision, 
several key areas require attention:

•	 Strengthening data collection frameworks - Enhanced 
data collection frameworks are essential to address the 
challenges EAFM faces in managing inland fisheries 
effectively. Community-based reporting, supported by 
standardized protocols, offers a viable solution to improve 
the consistency and accessibility of data across regions. 
Local training programs can empower communities to 
participate actively in data collection, thereby increasing 
data reliability and supporting more effective EAFM 
implementation. By fostering community involvement, 
these frameworks also promote a sense of shared 
responsibility in fisheries management.

•	 Policy recommendations - Supportive policies are integral 
to the successful implementation of EAFM. Policies that 
provide funding for monitoring initiatives and community 

engagement efforts will ensure that EAFM principles are 
embedded in inland fisheries management. Government 
support and resource allocation are critical to creating a 
sustainable framework that aligns with EAFM goals. With 
robust backing, policymakers can foster collaboration 
among stakeholders and help bridge resource gaps, 
thereby supporting long-term sustainability.

•	 Capacity building and training needs - Building 
capacity among fisheries managers, researchers, and 
local communities is essential for the future of EAFM. 
Training programs focused on data collection, adaptive 
management, and stakeholder engagement will strengthen 
fisheries governance and empower local communities. 
Such programs will also foster adaptive management 
skills, allowing stakeholders to respond to dynamic 
environmental and socio-economic conditions effectively. 
By enhancing local expertise, these initiatives contribute 
to a resilient, sustainable inland fisheries sector.
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