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During the five-year period from 2013 to 2017, the fisheries 
production of the Southeast Asian region posted an annual 
average increase of about 3.2 %. Specifically in 2017, the total 
fisheries production of the Southeast Asian countries was 45.5 
million tonnes (t) contributing about 22.2 % to the world’s 
fisheries production of 205.5 t also in the same year. Such an 
achievement has been attained through the intensified efforts 
of the Southeast Asian governments to promote responsible 
fishing practices and sustainable management of their fishery 
resources, coupled with their adherence to the new paradigm 
of change in fisheries management that is geared towards 
sustainability as well as their compliance to the traceability 
requirements of importing countries. Assuming that the said 
annual rate of increase in fisheries production is modestly 
maintained while the sustainability of the fisheries sector is 
constantly supported, by 2020 the region’s fisheries production 
could easily reach 50.0 million t, and by 2030 about 68.5 
million t. 

With the region’s total population in 2017 of 655.0 million 
and an average per capita fish consumption of 35.2 kg/year, 
about 23.1 million t of fish must have been consumed by the 
peoples in the region in 2017. Based on UN projections that 
the region’s population in 2020 is 669.4 million, and in 2030 
about 721.0 million, and assuming also that fish consumption 
remains at 35.2 kg/year, about 23.6 million t of fish must have 
been consumed in 2020, and about 25.4 million t by 2030. 

Call for Articles
is a policy-oriented special publication of 

SEAFDEC. Now on its 18th year, the Publication is intended to 
promote the activities of SEAFDEC and other relevant fisheries 
concerns in the Member Countries. We are inviting contributors 
from the SEAFDEC Departments, Member Countries, and partner 
organizations to submit articles that could be included in the 
forthcoming issues of the special publication. The articles could 
cover fisheries management, marine fisheries, aquaculture, 
fisheries postharvest technology, fish trade, gender equity in 
fisheries, among others. Written in popular language and in 
layman’s terms for easy reading by our stakeholders, the articles 
are not intended to provide detailed technical and typical 
scientific information as it is not a forum for research findings. 
Please submit your articles to the Editorial Team of Fish for the 
People through the SEAFDEC Secretariat at fish@seafdec.org. 
The article should be written in Microsoft Word with a maximum 
of 10 (ten) pages using Times New Roman font 11 including 
tables, graphs, maps, and photographs.
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C O N T E N T S
Furthermore, also considering the FAO assumption that about 
88 % of fisheries production is bound for direct consumption 
while the remaining 12 % is transformed into non-food 
purposes, this implies that about 40.0 million t must have 
been used for human food in 2017, and about 44.0 million t 
in 2020, and 60.3 million t in 2030. Such a scenario ensures 
that the Southeast Asian region would remain self-sufficient 
in fish supply in the next ten or even 20 years, affording the 
countries to increase their fish exports to supply the food fish 
requirements of the world as well as to generate returns that 
would fill the countries’ coffers.

A sudden turn of events however occurred starting in early 
2020, disrupting the supply chain due to the stoppage and 
movement restrictions in fish production, marketing, and trade 
brought about by the onslaught of the coronavirus pandemic, 
creating a severe dent in the whole fish supply chain from 
production to consumption. While the effects of the pandemic 
in the fish trade are being assessed through research and the 
corresponding appropriate polices are being formulated to 
ensure that the Southeast Asian countries are coping up with 
the current crisis, the Southeast Asian Fisheries Development 
Center (SEAFDEC) continues to advocate the promotion 
of sustainable fisheries management, not only to arm the 
ASEAN Member States (AMSs) with adoptable technologies 
in order that their fisheries operations remain sustainable, but 
also to make sure that the AMSs are always on their toes and 
ever ready, once the fish market systems would resume their 
normal operations.
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Capturing the Impacts of COVID-19 on the Fisheries 
Value Chain of Southeast Asia 
Pattaratjit Kaewnuratchadasorn, Malinee Smithrithee, Akito Sato, Worawit Wanchana,  
Nualanong Tongdee, and Virgilia T. Sulit

The Southeast Asian region has been a major contributor 
to the world’s total fisheries production, and most of the 
region’s fish and fishery products are traded not only in 
the international markets but also in domestic and local 
markets. However, the rapid spread of the COVID-19 
pandemic starting from the first quarter of 2020 in the region 
and also throughout the world, has impacted on the region’s 
fish production, especially from marine capture fisheries 
and aquaculture. Fishing operations at sea had encountered 
difficulties due to the national lockdown measures in many 
countries that limit the activities of fishers, especially in 
going out to sea to fish. Meanwhile, fish farmers have also 
been constrained to work outside of their homes to halt any 
further spread of the virus. In order to discuss and assess 
the impacts of COVID-19 on the fisheries and aquaculture 
sector of Southeast Asia, the Southeast Asian Fisheries 
Development Center (SEAFDEC) virtually brought together 
international, regional and national fisheries agencies, 
and industry representatives, to share information on the 
key impacts of the virus on the food supply chain of local, 
national, regional, and international trade during a Webinar 
organized in early July 2020. The immediate responses of the 
private sector to address the issues as well as medium-term 
mitigation measures to curb the impacts of the coronavirus 
pandemic on the region’s fisheries industry were also shared 
through the said Webinar.

Since early 2020, the new coronavirus disease 2019 better 
known as COVID-19 has rapidly spread throughout the 
globe impacting severely not only on the lives of people but 
also on the economies of the countries around the world. 
Transmissions of the COVID-19 from person to person had 
been very quick, affecting the lives of peoples across the 
globe. The rapid increase in the number of infected cases from 
COVID-19 in almost all countries of the world had prompted 
the World Health Organization (WHO) to declare in early 
March 2020 a global pandemic, and called on the countries 
to take necessary actions to stem the spread of the virus. As a 
result, travel restrictions and nationwide lockdowns were put 
into force by many countries, notwithstanding the effects of 
such spread-preventive measures on the socio-economies of 
the countries worldwide.

As of 16 August 2020, the WHO (2020) confirmed that there 
have been at least 774,000 confirmed deaths and more than 
21.6 million confirmed cases due to the COVID-19 pandemic. 
The USA is the most affected country with the highest 
number of cases (about 5.0 million), with some Southeast 
Asian countries, i.e. Philippines, Indonesia, Singapore, 
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as among the top 50 countries with the highest number of 
infected cases. The COVID-19 pandemic has also brought 
unprecedented challenges to all development sectors, as 
businesses worldwide had been practically shut down as a 
result of the countries’ lockdown measures. Suspensions of 
most modes of transportation and tourism restrictions, had 
severely affected the food services sectors including fisheries. 

Specifically, the crisis has brought severe impacts on the 
fisheries sector of the Southeast Asian countries being the 
major producers of fish and fishery products, and major 
suppliers of fish to the global market. Fishing operations 
encounter difficulties due to national lockdown measures 
that limit the activities of fishers from going out to sea to fish. 
Meanwhile, fish farmers have been restricted from working 
outside of their homes to halt any further spread of the virus. 
The COVID-19 pandemic has therefore severely impacted on 
countless of livelihoods of fishers in both inland and coastal 
communities, as well as in the food processing and trading 
activities throughout the supply chain.

In order to assess the severity of the impacts of the COVID-19 
pandemic on the fisheries and aquaculture sector of Southeast 
Asia, the Southeast Asian Fisheries Development Center 
(SEAFDEC) organized the Webinar on the “Impacts of 
COVID-19 on Fisheries and Aquaculture in Southeast Asia” 
on 2-3 July 2020 in Bangkok, Thailand. With the main 
objectives of discussing and assessing the impacts, and sharing 
how the private sector make immediate responses to address 
the issues as well as the medium-term mitigation of the 

impacts established by some countries, the Webinar brought 
in resource speakers from FAO, INFOFISH, WorldFish, and 
from the private sector. The interest of the stakeholders on 
the Webinar was quite overwhelming as on the average, 250 
attendees joined each day’s session (females = 139, males 
= 115), most of whom represent the SEAFDEC Member 
Countries, and others from China, the EU, USA, India, Russia, 
Morocco, and Mozambique. 

Southeast Asian region supplying food 
fish to the world 

The fisheries production of the Southeast Asian region during 
the five-year period from 2013 to 2017 attained average 
annual increases of 3.2 % in terms of volume and 5.5 % 
in terms of value (SEAFDEC, 2020). Specifically in 2017, 
Indonesia was the region’s highest producer of fish and fishery 
products accounting for about 50.3 % of the region’s total 
fisheries production volume, followed by Viet Nam, Myanmar, 
Philippines, Thailand, and Malaysia at 16.1 %, 12.5 %, 9.5 %, 
5.3 %, and 4.2 %, respectively. In terms of value, Indonesia 
contributed 55.7 % to the total value of the region’s fisheries 
production (Table 1). 

Fisheries production of Southeast Asia comes from three sub-
sectors: marine capture fisheries, inland capture fisheries, and 
aquaculture. In 2017, aquaculture contributed about 54.8 % 
to the region’s total fisheries production volume while marine 
capture fisheries accounted for 38.1 % and inland capture 
fisheries 7.1 %. In terms of value about 50.0 % was contributed 

Table 1. Total fisheries production of Southeast Asia (by country): Volume (million t) and Value (US$ billion)

Country
2013 2014 2015 2016 2017

Volume Value Volume Value Volume Value Volume Value Volume Value

Brunei Darussalam - 0.01 - 0.02 - 0.02 0.01 0.05 0.02 0.06

Cambodia 0.73 - 0.75 - 0.73 - 0.81 - 0.86 -

Indonesia 19.25 20.09 20.60 18.24 22.15 17.53 23.17 19.43 22.85 28.23

Lao PDR 0.16 - 0.15 0.42 0.16 - 0.17 - 0.18 -

Malaysia 2.02 3.44 1.99 5.99 2.00 3.21 1.99 3.18 1.90 3.59

Myanmar 4.72 7.77 5.04 8.39 5.32 8.76 5.60 9.36 5.68 9.38

Philippines 4.70 5.39 4.68 5.14 4.65 5.06 4.35 4.53 4.31 4.55

Singapore - 0.04 - 0.05 - 0.05 - 0.07 - 0.04

Thailand 2.82 5.16 2.57 4.48 2.43 4.12 2.43 4.37 2.39 4.72

Viet Nam 6.02 - 6.33 - 6.55 - 6.80 - 7.31 -

TOTAL 40.42 41.89 42.12 42.72 44.00 38.75 45.34 41.16 45.50 50.57

Source: SEAFDEC (2020)

Table 2. Fisheries production of Southeast Asia (by sub-sector): Volume (million t) and Value (US$ billion)

Fisheries 
sub-sector

2013 2014 2015 2016 2017

Volume Value Volume Value Volume Value Volume Value Volume Value

Marine capture 16.14 20.58 16.58 21.65 16.76 19.48 17.03 19.94 17.33 25.29

Inland capture 2.87 3.30 3.00 3.66 3.06 3.53 3.13 3.70 3.23 4.03

Aquaculture 21.41 18.01 22.54 17.41 24.18 15.74 25.18 17.52 24.94 21.25

TOTAL 40.42 41.89 42.12 42.72 44.00 38.75 45.34 41.16 45.50 50.57

Source: SEAFDEC (2020)
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by marine capture fisheries, 42.0 % by aquaculture, and 8.0 % 
by inland capture fisheries (Table 2). The tuna groups have 
been the most economically important marine species in 2017 
in terms of production value, and ranked the highest in value 
accounting for about 4.2 % of the total production value.

In the State of World Fisheries and Aquaculture (SOFIA) 
published by FAO in 2020, the top 25 marine capture fisheries 
producing countries, based on the percentage of total in 2018, 
included seven Southeast Asian countries, namely: Indonesia, 
Viet Nam, Thailand, Philippines, Thailand, Malaysia, and 
Myanmar (Table 3).

FAO (2020) also reported that Viet Nam ranked third among 
the major fish exporting countries of the world, accounting 
for 5 % (by value as of 2018), contributed mainly by the 
country’s growing trade of the Pangasius catfish produced 
through its aquaculture sector and a booming processing 
and re-exporting industry. Meanwhile, Thailand came as 
the sixth major fish exporting country in the world in 2018, 
notwithstanding the significant decline in exports which the 
country had experienced since 2012, mainly as a result of its 
reduced shrimp production due to disease outbreaks eroding 
its competitiveness at the global market. 

Moreover, FAO (2020) added that many Southeast Asian 
countries are also known key producers (in top 25) of 
fish from inland capture fisheries, namely: Myanmar, 
Cambodia, Indonesia, Thailand, Philippines, and Viet 
Nam. In aquaculture, Southeast Asia ranked as the second 
highest major producer, accounting for 13 % of world’s 
total aquaculture production. More importantly, the region 
also plays important role in fish processing. Currently, the 
Philippines and Thailand are engaged in tuna processing and 
re-exporting of tuna products, especially canned tuna as well 
as fresh and frozen tuna, where the USA, the EU, and Japan 
are their important importing countries.

Impacts of COVID-19 on the fisheries 
sector of Southeast Asia

The COVID-19 pandemic has caused heavy impacts on the 
fisheries sector, especially on the socio-economic conditions 
of the stakeholders, e.g. fishers, fish farmers, traders, as well as 
consumers, as the shutdown of food services along the supply 
chain puts much stress on them not only on the production 
aspect but also in marketing and trade. For example, the hotel, 
retail, and catering (HORECA) services is one of the most 
affected links in the fish supply chain. 

Table 3. Marine capture fisheries production (2018): major producing Southeast Asian countries

Southeast Asia’s top fish 
producing countries

Average production/year  
(million t, live weight)

Total production  
(million t, live weight) % of total 

(2018)
1980s 1990s 2000s 2015 2016 2017 2018

Indonesia 1.74 3.03 4.37 6.22 6.11 6.31 6.71 8.0

Viet Nam 0.53 0.94 1.72 2.71 2.93 3.15 3.19 3.8

Philippines 1.32 1.68 2.08 1.95 1.87 1.72 1.89 2.2

Thailand 2.08 2.70 2.38 1.32 1.34 1.31 1.51 1.8

Malaysia 0.76 1.08 1.31 1.49 1.57 1.47 1.45 1.7

Myanmar 0.50 0.61 1.10 1.11 1.19 1.27 1.14 1.4

World’s Total Marine Capture 
Fisheries Production 72.10 81.86 81.56 80.51 78.27 81.21 84.41  

Source: FAO (2020)
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Nonetheless, the effect of the coronavirus pandemic is not 
only in terms of human dimension but also on the health of 
the resources. In capture fisheries for example, fish catch has 
considerably been reduced as fishing activities are restricted 
and many fishers are prohibited from going to sea to fish 
resulting in negative impacts on the human well-being in 
the fisheries sector. Nevertheless, as far as the resources are 
concerned, such restrictions could have led to reduction in 
fishing pressure allowing the fishery resources to recover from 
depletion and collapse, and rebuild the resources. The impact 
on aquaculture is altogether another story as its production 
is largely influenced by the demand from the food service 
sectors, processing factories, and export. As a result of the 
preventive measures such as movement restrictions of fish 
farmers and less demand from consumers, maintaining the 
stocks of cultured commodities becomes more expensive 
as most of the products could not be harvested. Moreover, 
increased prices of aquaculture inputs due to limited supply 
also add to the exorbitant cost of sustaining the aquaculture 
operations. In general, the seafood supply chain has been 
disarrayed due to transport restrictions and shortage of 
workers not only in fish production but also in processing.

Large-scale fisheries

As the entry of migrant workers in many countries had been 
restrained to prevent further spread of the virus, activities 
with respect to large-scale fishing operations had become 
minimal due to shortage of crew members in commercial 
fishing vessels. Nonetheless, where fishing operations are 
viable, transshipment of catch at sea becomes impossible due 
to the pandemic control measures. Moreover, unloading of 
catch at ports could be limited not only because of increased 
restrictions, but also due to the full capacity of cold storage 
considering that the demand of raw materials by processing 
factories and for export are reduced to minimum because of 
limited operations and workers. On the other hand, movement 
of products for consumers is limited due to the inability to 
transport products across provinces and borders as a result 
of the lockdowns.

Small-scale fisheries

In Southeast Asian fisheries, more than 50 % are small-
scale or artisanal fishers and are among the groups who are 
most vulnerable to the impacts of the COVID-19 pandemic. 
Restrictions in fishing activities when fishers are controlled 
to go to the sea to fish, limitations of transportation and 
movements, as well as tourism disruptions have directly 
affected the small-scale fisheries. These situations lead to 
reduced family incomes brought about by decreased fish 
production on one hand, and low demand for fish and fishery 
products on the other hand, resulting in lower fish prices or 
even unsold quantities of fresh fish catch. Nevertheless, the 
situation could also offer opportunities for family members 
who lost their jobs and are returning home, for this could 

provide the chance for them to enhance their involvement in 
small-scale fisheries, especially the young ones who could 
continue supporting their families not only in their backyard 
processing of fishery products but also in utilizing their skills 
in e-marketing and product promotion through the social 
media. Thus, improvement of fish processing in terms of 
safety and quality, and introduction of e-commerce could be 
some possible areas to be explored to enhance the capacity of 
small-scale fishers, especially the women and youth.

Although most fish catch from small-scale fisheries are sold 
in wet and local market for local consumption and tourism, 
but such form of marketing are constrained by transport 
limitations while local trading of catch although increasing 
through long-distance marketing is also becoming impossible 
because of the imposed curfew. Nonetheless, the overall effect 
would be the amount of resources becoming available for 
small-scale fishing activities due to less competition from 
large-scale fisheries. In the end, small-scale and subsistent 
fisheries would be capable of enhancing food security and 
livelihood opportunities for fishers.

Furthermore, through its on-going regional projects, 
SEAFDEC also continues to support the AMSs in enhancing 
the capacity of local, inland, and coastal communities for 
improved livelihood opportunities in fisheries communities 
with due consideration given to gender equality in anticipation 
during and post pandemic crisis. In addition, as SEAFDEC 
continues to enhance the contribution of inland fisheries on 
food security and livelihoods, the stakeholders are assured 
that the well-being of the fishery resources and stakeholders 
are taken into consideration when SEAFDEC undertakes 
development projects that aim to provide positive impacts 
on the sustainability of inland fisheries.

Aquaculture sub-sector

The aquaculture sub-sector suffers from the restrictions on 
fish farmers’ movement and the dwindling demand for fish 
that necessitates the postponement of harvesting the cultured 
stocks, and in the end incurring high maintenance costs for 
keeping the stocks. Restrictions on transportation affects the 
aquaculture industry not only causing decreases in terms of 
demand by the food services sector but also shortage of seeds 
and feeds, and therapeutics, as these imported aquaculture 
inputs are becoming more costly due to limited supply. In 
the case of Viet Nam for example, as the world’s biggest 
producer of the Pangasius catfish and supplier of food fish to 
the international market, cancellations of purchasing orders 
had been experienced due to transport limitations and as a 
result the products are sold in domestic markets at lower 
prices. It is therefore likely that the economies of aquaculture 
producing countries would deteriorate amidst this coronavirus 
pandemic. In Thailand, the shrimp farming industry had 
been advised to scale down their operations by 50 % due to 
the foreseen low demand of shrimps as most consumers are 
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opting for the cheaper protein sources (Asian Agribiz, 2020). 
Similarly, Indonesia (KNTI, 2020) also assessed the viability 
of its aquaculture industry as it continues to suffer from decline 
in prices of fish forcing its production to slow down. 

Impacts of COVID-19 pandemic on fish 
trade, marketing, and food security of 
Southeast Asia

Based on the assessment of the impacts of COVID-19 on trade 
and marketing of fish and fishery products, which focused 
on the experience of Thailand from its tuna industry, surimi 
and surimi-based products, fresh seafood from small-scale 
fisheries, frozen seafood; and from the Pangasius industry 
of Viet Nam, during the aforesaid Webinar, representatives 
from the private sector suggested the ways and means of 
addressing such impacts as shown in Box 1. Moreover, they 
also advocated the need to establish the trust of consumers that 
seafood is safe from COVID-19 infection for there has been no 
evidence to associate seafood with the spread of COVID-19 
or to insinuate that COVID-19 could contaminate fresh fish.

Impacts of COVID-19 pandemic on 
regional MCS activities and efforts to 
combat IUU fishing

National preventive measures such as imposition of curfew 
could increase the incidence of IUU fishing as surveillance is 
limited because of reduced number of personnel. In fact, the 
number of IUU cases is reported to have been increasing in 
some Southeast Asian countries. Therefore, many countries 
are adjusting their respective national MCS systems through 
the use of online communications and electronic systems. 
In Thailand for example, although national measures 
such as lockdown and curfew are being imposed, fishing 
operations at sea during the night had been allowed following 
certain restrictions. Through the Department of Fisheries, 
operations of fishing vessels are monitored by responsible 
units, i.e. Fisheries Monitoring Center (FMC), Port-in Port-
Out (PIPO), and implementation of Port State Measures 
(PSM) is sustained through the use of electronic systems 

Box 1. Ways and means of addressing the impacts of COVID-19 
pandemic on the market and trade of fish products

(Compiled from the discussions during the SEAFDEC Webinar on Impacts of 
COVID-19 to Fisheries and Aquaculture, 2-3 July 2020)

Impacts Suggested measures

General

• Distrust of consumers 
on safety of products

• Improve quality and safety of 
products based on international 
standards

• Shortage of raw 
materials for processing

• Explore market diversion and 
diversification, and new markets

• Trade limitations to 
international market

• Strengthen domestic marketing, 
diversify product forms, and 
market channels, and make prices 
affordable to local consumers

• Socio-economic 
instability

• Enhance knowledge and skills of 
sellers who are mostly women, 
support knowledge exchange and 
access to information, credit, and 
finance

Tuna industry

• Dwindling demand for 
tuna products, e.g. 
unstable demand for 
frozen tuna

• Sustain production as there is 
no shortage of raw materials for 
processing, and maintain good 
quality and safety of products

Surimi and surimi-based products

• Sales dropped due to  
cancellation of orders 
from importing countries 
(e.g. Korea, Japan)

• Increase supply to domestic 
markets, e.g. convenience stores, 
restaurants, that have restored 
operations 

Fresh seafood from small-scale fisheries

• Decreased demand for 
seafood from tourists

• Strengthen promotion of products 
to local consumers, make prices 
affordable to local consumers

• Insecurity of household 
incomes 

• Enhance skills of women and 
youth in e-commerce, online 
marketing, etc., and ensure 
safety and quality of products to 
improve consumerism

Frozen food

• Low consumers’ 
confidence on products

• Ensure quality of products 
in supply chain by adopting 
traceability systems

Pangasius industry (Viet Nam)

• Decreasing demand 
from importing 
countries (e.g. China, 
USA, EU, Thailand)

• In the meantime, supply domestic 
markets and later on continue 
supplying the importing countries

and online communications. Procedures for controlling IUU 
fishing have been continued as before the lockdown but 
following social distancing. Assigned officers monitor all 
fishing operations from their equipment on land and report 
using the applications notwithstanding the reduced number 
and restricted movements of personnel. Thailand has also 
developed its national mitigation plans for the fisheries sector 
that include the extension of seaman’s book of foreign crew of 
fishing vessels until 31 December 2020, and financial support 
of THB 5,000 (US$ 167) per month for every registered 
fishers.
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Initiatives that aim to address the 
impacts of COVID-19 pandemic on 
Southeast Asian fisheries 

For long-term and at the regional level, the AMSs could 
continue to avail of the technical expertise of SEAFDEC in 
different areas as its activities has only been slightly affected 
by the coronavirus pandemic. The conduct of projects and 
activities towards the sustainable development of fisheries and 
aquaculture in the Southeast Asian region has been sustained, 
in line with the international fisheries related policies and 
instruments, such as the 2030 UN Sustainable Development 
Goals, FAO Code of Conduct for Responsible Fisheries 
(CCRF), Voluntary Guidelines for Securing Sustainable 
Small-Scale Fisheries in the Context of Food Security and 
Poverty Eradication (SSF Guidelines), Port State Measures 
Agreement (PSMA), Catch Documentation Schemes (CDS), 
and so on. 

Box 2. SEAFDEC Regional Policy Frameworks and Tools

• Regional Guidelines on Responsible Fisheries in Southeast 
Asia

• ASEAN RPOA for the Management of Fishing Capacity 
• RPOA-Neritic Tunas
• Resolution and Plan of Action for Food Security for the ASEAN 

Region Towards 2030 (updated from RES&POA-2020) 
• ASEAN-SEAFDEC Joint Declaration on Regional Cooperation 

for Combating Illegal, Unreported and Unregulated Fishing 
and Enhancing the Competitiveness of ASEAN Fish and 
Fishery Products

• ASEAN Guidelines for Preventing the Entry of Fish and Fishery 
Products from IUU Fishing Activities into the Supply Chain

• ASEAN Catch Documentation Scheme for Marine Capture 
Fisheries

• Regional/ASEAN standards (e.g. ASEAN Good Aquaculture 
Practices (ASEAN GAqP), ASEAN Shrimp Good Aquaculture 
Practices (ASEAN Shrimp GAP), and ASEAN Policy Guidelines 
on Standards and Conformance)

• SEAFDEC Gender Strategy
• Policy Brief on Applying Human Rights-based and Gender 

Equality Approaches to Small-scale Fisheries in Southeast Asia
• Regional Guidelines on Cold Chain Management of Fish and 

Fishery Products in ASEAN Region
• Regional Guidelines on Traceability System for Aquaculture 

Products in the ASEAN Region

The number of regional policy frameworks and tools that 
are available as listed in Box 2, could serve as fundamental 
guidance for the countries to continue their efforts in 
implementing their projects and activities. SEAFDEC would 
continue to support the AMSs through the ASEAN-SEAFDEC 
Strategic Partnership in achieving their long-term goals 
towards the sustainable development and management of 
fisheries. 

Conclusion and Recommendations

EAFM: human well-being dimension in focus

Over the past couple of years, SEAFDEC has been introducing 
the capacity building on the ecosystem approach to fisheries 
management (EAFM) concept, aimed at striking a balance 
between ecological well-being and human well-being through 
good governance (Weerawat & Worranut, 2019). The main 
issues had been identified even before the COVID-19 crisis 
on the low income of fishers (SEAFDEC, 2020) because the 
prices of fish are often dictated by middlemen, and in many 
Southeast Asian countries, e.g. Cambodia, Lao PDR, and 
Myanmar, fish processing and market facilities are found to be 
inadequate. The spread of COVID-19 has therefore severely 
affected the small-scale fishers, especially those who rely 
on tourism including the fishers from the aforementioned 
countries. With the lessons learned, the capacity of fishers 
should be enhanced, for example in fish culture and fish 
processing as alternative livelihoods and more importantly, 
alternative marketing systems should also be introduced.

Strengthening the role of fisheries actors

As of 16 August 2020, a number of Southeast Asia countries 
had made successful moves towards controlling COVID-19 
and re-opened some businesses after being locked down 
temporarily, with the hope that the countries could resume 
certain levels of economic activities. However, news of second 
wave of COVID-19 infections has been reported in several 
countries, e.g. in Australia, Japan, Singapore, South Korea, 
and Viet Nam, that could worsen the economic impacts. It is 
important for the fisheries and aquaculture sector to consider 
developing strategies on how the stakeholders could survive 
in the midst of any pandemics until the successful discovery 
of appropriate vaccine for protection against COVID-19.

Nonetheless, all concerned stakeholders should actively 
play their respective roles in controlling the transmission of 
COVID-19 at national level, and to ensure that the impacts 
of the virus on the economies are addressed in the most 
sustainable way (Box 3). So that, when the market will 
hopefully be restored in the next few months and food services 
systems resume their operations, fish trade could speed up and 
prices could stabilize as the demand for fish heightens. Then, 
the seafood business would attain speedy recovery and the 
fisheries industry would survive.
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Way Forward

Governments, development organizations, and donors could 
support local organizations through relief packages in order 
to enhance social and economic resilience; protect local 
and migrant workers from COVID-19 contamination in 
workplaces; encourage purchasing of seafood for institutional 
use such as in hospitals and schools; and promote increased 
domestic and online sales of seafood products. Moreover, 
NGOs and civil societies could facilitate and coordinate 
activities that support coastal communities and monitor 
the impacts of COVID-19 at the local level, while the 
private sector could ensure the health and safety of workers 
including fishers and fish farmers by endorsing healthy and 
sanitary COVID-19-free procedures along the supply chain. 
Meanwhile, research institutions and the academe could 
identify short-term solutions on the impacts of the pandemic 
on the fisheries sector and establish long-term strategies to 
contribute to effective and appropriate policy development. 
On the part of the fishing and fish farming communities, 
stakeholders could enhance their networks to acquire relevant 
information, e.g. supply and demand to improve their market 

Box 3. Roles of stakeholders in addressing the impacts 
of COVID-19

Stakeholders Roles in addressing the impacts  
of COVID-19 

Governments, 
development 
organizations and donors

Develop relief packages that support 
local organizations in their efforts 
to enhance social and economic 
resilience; protect local and migrant 
workers from COVID-19 contamination 
in workplaces; encourage purchase 
of seafood for institutional use such 
as hospitals and schools; promote 
domestic and online sales of seafood 
products

NGOs and civil societies Facilitate and coordinate activities 
to support coastal communities and 
monitor the impacts of COVID-19 at the 
local level

Private sector Ensure the health and safety of workers 
including fishers and fish farmers 
by endorsing the healthy and safety 
COVID-19-free procedures along the 
supply chain

Researchers and the 
academe

Identify short-term solutions on the 
impacts of COVID-19 pandemic and 
long-term strategies for effective and 
appropriate policy development

Fishing and fish farming 
communities

Enhance their networks for acquiring 
relevant information, e.g. supply and 
demand, to improve their access to 
markets especially domestic, online 
and direct sales, and also explore the 
possibility of seeking assistance from 
governments and relevant agencies 
for the establishment of insurance 
scheme or other means to secure their 
livelihoods should disasters like this 
current pandemic occur in the future

access, especially domestic, online, and direct sales. They 
could also seek assistance from their governments, and 
relevant agencies to develop an insurance scheme or other 
means to secure their livelihoods when similar disasters occur.
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Fish Trade Practices: Southeast Asian Perspective 
Kay Khine Tint, Kamsan Ngin, Agus Sapari, Khambor Souliphone, Sumolmal Suwannapoom, 
Jennifer G. Viron, Vu Thi Phuong Thanh, and Shiela Villamor Chumchuen

In 1998, the Southeast Asian Fisheries Development Center 
(SEAFDEC) established the Working Group on Regional 
Fisheries Policy (WGRFP) at the SEAFDEC Secretariat in 
Bangkok, Thailand, to support the center-wide function 
of SEAFDEC. Comprising the high-caliber middle-level 
government officers seconded by the Member Countries, 
the WGRFP had been specifically tasked to give timely 
advice to the SEAFDEC Secretary-General and Department 
Chiefs on relevant regional and global issues, and to 
suggest appropriate actions to be undertaken if necessary; 
prepare regional fisheries policy recommendations on 
emerging issues for the Southeast Asian region; and 
coordinate the implementation of regular and extra-
budgetary funded regional projects with the relevant 
SEAFDEC Departments. While most of the members of the 
WGRFP were stationed at the SEAFDEC Secretariat, other 
countries opted to designate virtual members operating 
mainly through the email platform. After eight years of its 
existence, the WGRFP was transformed into the Regional 
Fisheries Policy Network (RFPN) with members stationed 
at the SEAFDEC Secretariat subject to availability of 
funds otherwise the appointment of virtual members 
had also been pursued. Nevertheless, the assignment of 
RFPN Members to be based at the SEAFDEC Secretariat 
was maximized with the funding support provided by 
the Government of Japan through the Japanese Trust 
Fund as well as from the Government of Sweden through 
the SEAFDEC-Sida Project and the subsequent SEAFDEC-
Sweden Project. As part of their assigned tasks, the RFPN 
Members had been carrying out thorough compilation 
of information related to the fisheries situation of their 
respective countries. More specifically, the RFPN Members 
in 2019 were assigned to compile data and information on 
the fish trade of their respective countries, the results of 
which had been summarized for this article to depict the 
perspective of fish trade practices in the Southeast Asian 
region. However, the information about fisheries trade of 
Malaysia is not included in this review considering that 
Malaysia was unable to second its member to the RFPN 
in 2019.

The Southeast Asian region has been one of the top producers 
of fish and fishery products worldwide. In 2017 for example, 
the region’s total production of 45.50 million t accounted for 
22.2 % of the world’s total fisheries production of 206.50 
million t (Table 1). Moreover, with the region’s fisheries 
production in 2017 which was valued at USD 50.57 billion, 
and using the established estimates that the share of exports 
in total production in 2019 was 37.6 % (FAO, 2020a), this 
would imply that the Southeast Asian countries could have 
exported a total of about 17.11 million t of fish and fishery 
products bringing substantial foreign exchange to the coffers 
of the Southeast Asian countries.

During 2013-2017, the exportation trend of fish and fishery 
products of the Southeast Asian region decreased in 2015 but 
started to increase again until 2017 in terms of quantity and 
value, while the importation trend had been slowly increasing 
from 2013 to 2017 except for the slight decrease in 2015 
(Figure 1). In terms of average quantity and value during 
the same period, Figure 2 shows that Viet Nam, Thailand, 
and Indonesia were the top exporting countries, while the top 
importing countries include Thailand, Viet Nam, Singapore, 

Table 1. Total fisheries and aquaculture production by continent from 2013 to 2018 (million t)

2013 2014 2015 2016 2017 2018

World 186.0 191.2 196.6 199.0 206.5 211.9

Africa 10.2 10.6 10.9 11.5 12.3 12.4

Americas 22.3 20.8 21.3 20.0 21.4 24.5

Asia *135.5 *141.3 *145.5 *148.8 *153.0 **155.0

Southeast Asia 40.4 42.1 44.0 45.3 45.5 NA

Europe 16.5 16.9 17.3 17.0 18.1 18.4

Oceania 1.4 1.6 1.6 1.7 1.7 1.6

Source: FAO (2020b); SEAFDEC (2018)
*    Excludes Southeast Asia
**   Includes Southeast Asia
NA: not available

Figure 1. Annual quantity (t) and value (USD 1,000) of fish and 
fishery products exported and imported by Southeast Asia in 

2013-2017 (FAO, 2020c)
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and Malaysia. For trade balance, Brunei Darussalam, 
Malaysia, Philippines, Singapore, and Thailand had deficit 
in terms of the quantity of exported fish and fishery products; 
while Brunei Darussalam, Malaysia, and Singapore had 
deficit in the trade value. This indicates that exports of these 
respective countries are not adequate to compensate their 
imports of fish and fishery products.

Figure 3 shows the top exporters and importers of fish and 
fishery products in 2018, highlighting the two Southeast 
Asian countries, Viet Nam and Thailand, which are among 
the major exporters. In recent years, Viet Nam has maintained 
steady growth because of strong trading connections with 
Chinese market, expansion of the aquaculture of Pangas 
catfish (Pangasius spp.) in the Mekong Delta, and thriving 
processing and re-exporting industry. Thailand, however, has 
experienced a significant decline in exports since 2012, mainly 
because of decrease in shrimp production caused by disease 
outbreaks which negatively affected its competitiveness at 
the global market (FAO, 2020a).

Fish Trade Practices of Southeast Asian 
Countries

The summary of information with respect to trading practices 
of fish and fishery products by the Southeast Asian countries, 
which were compiled by the Members of the Regional 
Fisheries Policy Network (RFPN) assigned at the SEAFDEC 
Secretariat in Bangkok, Thailand in 2019, is shown below:

Cambodia

The traditional processed freshwater fish in Cambodia include 
fish paste, fermented fish, dry salted fish, smoked fish, fish 
sauce, and dried fish for animal feed. Two freshwater fish 
species, namely: Cirrhinus siamensis and C. lobatus are the 
most popular fishes processed for the domestic market. For 
marine fishes, the main commercial species are mackerels, 
scads, anchovies, snappers, shrimps, blue swimming crab, 
cuttlefish, squid, green mussels, oysters and blood cockles 
(FAO, 2020d). The majority of fish and fishery products in 
Cambodia is consumed domestically or marketed at low value 
in international markets. 

Figure 2. Average quantity (t) and value (USD 1,000) of fish and fishery products exported and imported 
by the ASEAN Member States between 2013-2017 (FAO, 2020c)

Figure 3. Top exporters (left) and importers (right) of fish and fishery products in 2018 by value (FAO, 2020a)
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The country’s supply chain of fish and fishery products 
from inland fishing, rice field fishing, marine fishing, and 
aquaculture is illustrated in Figure 4. Fish and fishery products 
of Cambodia are exported in three different ways. First, chilled 
fish are exported via land using trucks or cars. Second, live 
freshwater fish species are exported using cages in big boats 
via water-ways. Third, high-value live fish and some fish 
products are exported by air (FAO, 2011). 

The most important landing sites for freshwater fish are Chong 
Khneas and Kampong Khleang in Siem Reap and Kampong 
Chhnang Province for export to Thailand via Poipet, and Viet 
Nam via Phnom Penh, and Kratie for export to Lao PDR and 
then to Thailand via Stung Treng. Figure 5 shows the export 
routes of inland fish and fishery products by land and boat 
to neighboring countries. For marine fishes, the country has 
a total of 131 landing sites. However, harbor facilities and 
services are limited and poor because most of the ports are 
small and located in rural areas. Fresh and live marine fish are 

exported using the international airport in Phnom Penh while 
frozen products are exported through Sihanoukville seaport.

In 2017, Cambodia exported about 33,957 t of fish and about 
191 t of crustaceans with the approximate value of USD 68.5 
million and USD 0.6 million, respectively (Figure 6). The 
main export markets are Thailand and Viet Nam followed 
by Singapore, Malaysia, China, Hong Kong, Taiwan, Japan, 
USA, and Australia. Moreover, Cambodia imported around 
8,859 t (USD 12.8 million) of fish, 144 t (USD 1.2 million) of 
crustaceans, 109 t (USD 0.5 million) of mollusks, and 7,833 t 
(USD 4.5 million) of other fishery products from Viet Nam, 
Thailand, China, Japan, Canada, Germany, USA, Singapore, 
Indonesia and Ecuador.

Indonesia

Figure 7 shows the supply chain in freshwater aquaculture and 
capture fisheries in Indonesia. For the freshwater aquaculture 
supply chain, the producers at Tier 1 determine the successful 
production of good fish eggs or larvae of fish. The spreaders at 
Tier 2 cultivate the spawned fish larvae and enlargers at Tier 
3 culture the fish until the desired size is reached for human 
consumption. The collectors or wholesalers at Tier 4 buy the 
fish with ready-to-consume size and sell it to retailers (Tier 
5) in fish ponds, markets, and restaurants. In some areas, 
however, Tier 2 and Tier 3 are not present in the supply chain 
because of strict requirements to comply with the standards 
of aquaculture products.

Figure 4. Supply chain of fish and fishery products 
of Cambodia (FiA, 2017)

Figure 5. Export routes of inland fish and fishery products 
from Cambodia: Blue arrow indicates direct route and the pink 

arrow indicates indirect route (Rab, Hap, Seng, Ahmed, 
& Viner, 2006)

Figure 6. Quantity (t) and value (USD 1,000) of exported and 
imported fish and fishery products of Cambodia in 2017 

(FAO, 2020d)

Figure 7. Supply chain of aquaculture (top) and capture fisheries 
(bottom)  of Indonesia (Guritno & Tanuputri, 2017)
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With regard to the capture fisheries supply chain, Tier 1 and 
Tier 2 usually have direct connection with the traders at Tier 
4. However, in an area where there is fish auction facility, the 
Government conducts fish auction at Tier 3. At Tier 4, the 
traders take control of the market for fish and fishery products 
(Guritno & Tanuputri, 2017).

Exportation of fish and fishery products from Indonesia is 
facilitated by the national government agencies (Figure 8). 
During the pre-harvest, the Ministry of Marine Affairs and 
Fisheries (MMAF) issues the Catch License, the Ministry of 
Transport issues the Vessel License, and the Ministry of Labor 

issues the Foreign Labor License to the exporters. Before 
exporting the fish and fishery products, the exporters (e.g., 
cargo forwarders, trader companies, producers/exporters) 
should secure the following required documents: CITES 
clearance from the Ministry of Environment and Forestry, 
Company License and Certificate of Origin from the Ministry 
of Trade, and Export Announcement from the Ministry of 
Finance. Meanwhile, the importation of selected fish and 
fishery products is managed by the Fish Quarantine Agency, 
Fishery Product Quality and Safety Control, an agency under 
MMAF. The agency is responsible for issuing the documents 
required for marketing of imported fish and fishery products 

Figure 9. Management of importing fish and fishery products to Indonesia (KKP, 2019a)

Figure 8. Management of 
exporting fish and fishery 
products from Indonesia 
(Pramono, Fathoni, & 

Marpaung, 2015)
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following the five major steps (Figure 9) to clear the imported 
products before entering the Indonesian domestic market.

In 2018, the top 10 exported fish and fishery products of 
Indonesia include shrimp, tuna, squid, crab, seaweed, tilapia, 
pearl, grouper, fish liver, and belt fish in terms of value (Figure 
10) which were destined to USA, Japan, China, Thailand, and 
Viet Nam, Italy, Taiwan, Malaysia, UK, and Saudi Arabia. 
For the top 10 imported fish and fishery products in terms 
of value, these include fish meal, mackerel, blue swimming 
crab, tuna, salmon, fish oil and fat, trout, sardines, seaweed, 
and others (Figure 11), which came from China, USA, South 
Korea, Canada, Norway, Thailand, Japan, Viet Nam, Chile, 
and Russia.

Lao PDR

In Lao PDR, fish and fishery products are sold at the domestic 
markets near the landing sites along the Mekong River and its 
tributaries (i.e., Ou, Xieung, and Khan Rivers). However, the 
market operations in some landing sites are seasonal, thus the 
fish and fishery products are sold directly to restaurants. For 
export (Figure 12), the companies submit relevant documents 
to the Department of Livestock and Fisheries at the District 
or Provincial Office and the documents are approved at 
the National Office. Then, the fish and fishery products are 

quarantined at laboratories and cleared at border checkpoints 
before transporting them to the international markets.

In 2017, Lao PDR exported a total of 12 t (USD 44,000) of 
fish and crustaceans both as fresh and processed, which was 
only a tenth of the total exported volume during the past 
three years (Figure 13). Lao PDR imported fish and fishery 
products from neighboring countries such as Thailand, Viet 
Nam, Cambodia, Myanmar, and China. During the four-year 
period, the imported quantity and volume fluctuated from 
515 t (USD 2.3 million) in 2014 to 737 t (USD 2.1 million) 
in 2017 (Figure 14). However, the accuracy of the data could 
not be verified because of the lack of official reports during 
the recent years.

Figure 10. Quantity (t) and value (USD 1,000) of top 10 fish and fishery products exported by Indonesia in 2018 
(ranking was based on value) (KKP, 2019b)

Figure 11. Quantity (t) and value (USD 1,000) of top 10 fish and fishery products imported by Indonesia in 2018 
(ranking was based on value) (KKP, 2019b)

Figure 12. Fisheries supply chain of Lao PDR (LARReC, 2003)
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Myanmar

In Myanmar, the fish and fishery products are transported 
to the landing sites or jetties for auction/wholesale/retail in 
the markets and processed for export (Figure 15). The main 
jetties which were approved by the EU are located in Shwe 
Zin Yaw Hein and Annawa Aung in Yangon. Complying with 

Figure 14. Quantity (t) and 
value (USD 1,000) of fish and 
fishery products imported 
by Lao PDR in 2014-2017 by 
(FAO, 2020c)

Figure 13. Quantity (t) and 
value (USD 1,000) of fish and 
fishery products exported 
by Lao PDR in 2014-2017 by 
(FAO, 2020c)

Figure 15. Supply chain for export of fish and fishery products 
from Myanmar (STIP, 2019)

good manufacturing practices (GMP) and the Hazard Analysis 
and Critical Control Points (HACCP), the Shwe Zin Yaw Hein 
jetty serves as the main source of exported raw materials and 
caters to more than 180 vessels.

The major exported fish and fishery products include fish, 
prawn, and others, e.g. crab, eel, dried prawn, and fish meal 
(Figure 16). In 2017-2018, Myanmar exported 10 % of 
its total fish production which was around 568,227 t with 
the value of about USD 711 million, with Thailand, China, 
Singapore, Malaysia, Saudi Arabia, Japan, USA, UAE, 
UK, and Bangladesh as the top 10 countries of destination 
(Figure 17).
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Philippines

The fish and fishery products from capture fisheries and 
aquaculture of the Philippines undergo post harvest handling 
and processing before ending up in markets (Figure 18).  
The major fish ports in the country are being managed by 
the Philippine Fisheries Development Authority (PFDA). 
Particularly, the General Santos Fish Port Complex is 
equipped with processing and refrigeration facilities and 
cater to tuna hand line boats, purse seiners, and huge capacity 
refrigerated foreign vessels, which is designed for unloading 
and marketing of marine fish and fishery products both for 
local and foreign markets (PFDA, 2019). Currently, a number 
of fish ports and landing areas in the country are proposed 

Figure 16. Quantity (t) and value (USD 1,000) of fish and fishery products exported by Myanmar from   
fiscal year 2008-2009 to fiscal year 2017-2018 (DoF, 2018)

Figure 17. Top ten countries of destination of fish and fishery products exported by Myanmar  
in fiscal year 2017-2018 (ranking was based on value) (DoF, 2018)

Figure 18. Supply chain of capture fisheries (top) and 
aquaculture (bottom) (BFAR, 2018)
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for construction and improvement to enhance competitive 
advantage in the region. 

In 2018, tuna products (fresh, chilled, frozen, smoked, dried, 
or canned), seaweed, crab, shrimp/prawn, octopus, grouper, 
squid, sea cucumber, ornamental fish, and round scad were 
the top exported commodities in terms of value (Figure 19). 
The major countries of destination of exported fish and fishery 
products in terms of value include the USA, Japan, UK, 
Germany, Spain, China, Hong Kong, Taiwan, Netherlands, 
and South Korea (Figure 20).

Tuna, mackerel, and sardines (fresh, chilled, or frozen) were 
the top commodities imported by the Philippines in 2018, 
followed by prawn feeds as well as flour, meals, and pellets 
of fish, crustaceans, and mollusks fit and unfit for human 
consumption (Figure 21). The top ten countries where 
imported fish and fishery products originated include China, 
Viet Nam, Papua New Guinea, Japan, Taiwan, South Korea, 
USA, Micronesia, Chile, and Indonesia (Figure 22). Figure 21. Major fish and fishery products imported by Philippines 

in 2018 by quantity (t) and value (USD 1,000) (BFAR, 2018)

Figure 22. Top 10 countries of origin of fish and fishery products imported by Philippines in 2018  
by quantity (t) and value (USD 1,000) (ranking was based on value) (BFAR, 2018)

Thailand

The fisheries supply chain in Thailand is composed of three 
stages, namely: 1) Up stream – production of fish and fishery 
products from capture and aquaculture, 2) Middle stream – fish 
and fishery products are transported to ports and fish markets, 
and 3) Down stream – domestic consumption and export of 
fish and fishery products (Figure 23). The Fish Quarantine and 

Figure 19. Quantity (t) and value (USD 1,000) of major fish and fishery products exported by 
Philippines in 2018 (BFAR, 2018)

Figure 20. Top 10 countries of destination of fish and fishery products exported by Philippines in 
2018 by quantity (t) and value (USD 1,000) (ranking was based on value) (BFAR, 2018)
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Inspection Division (FQID) of the Department of Fisheries of 
Thailand is responsible for the management of the operations 
related to the control, export, and import of aquatic animals 
and aquatic products. 

The FIQD coordinates with relevant agencies within the 
country as well as foreign agencies in order to comply with 
international laws and agreements. Moreover, the Government 

Figure 23. Fisheries supply chain of Thailand in 2018 (DOF, 2019)

Figure 24. Quantity (t) and value (USD 1,000) of fish and fishery products exported by Thailand in 2009-2018 (DOF, 2019)

has established 31 Port-in Port-out (PIPO) Control Centers in 
22 coastal provinces for the inspection of aquatic animals upon 
entry to the ports to ensure traceability of aquatic animals and 
fishery products throughout the supply chain. To comply with 
the port State measures under the Fisheries Royal Ordinance 
Section 95, the country has designated 25 ports for entry of 
foreign vessels. The good quality fish and fishery products of 
Thailand are acceptable in the world market and the country 
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Figure 25. Top 10 countries of destination of fish and fishery products exported by Thailand in 2018  
by quantity (t) and value (USD 1,000) (ranking was based on value) (DOF, 2019a)

is gaining average revenue of more than USD 6.32 billion per 
year. The main fish and fishery products exported by Thailand 
include shrimp, canned seafood, fish, and squid (Figure 24). In 
terms of value, Japan, USA, China, Australia, Canada, South 
Korea, Italy, Egypt, Viet Nam, and Saudi Arabia were the top 

Figure 26. Quantity (t) and value (USD 1,000) of fish and fishery products imported by Thailand in 2009-2018 (DOF, 2019)

10 countries of destination of fish and fishery products from 
Thailand in 2018 (Figure 25). 

From 2009 to 2018, Thailand imported fish, squid, shrimp, and 
other fishery products with an average volume of 1.75 million t 

Figure 27. Top 10 countries of origin of fish and fishery products imported by Thailand in 2018 
by quantity (t) and value (ranking was based on value) (USD 1,000) (DOF, 2019)

SEAFDEC Fish For The People 18-2 EDITED 2020-09-25.indd   18 25/9/2563 BE   15:27



   Volume 18 Number 2: 2020 19

per year and average value of USD 2.97 million per year 
(Figure 26). In 2018, Myanmar was the top source of imported 
fish and fishery products in terms of quantity (more than 300 
thousand t), however, China posted the highest value (about 
USD 400 thousand) of the country’s imported fish and fishery 
products (Figure 27).

Viet Nam

In the fisheries supply chain of Viet Nam, the middlemen serve 
as bridge between the fishers/fish farmers and processors. For 
capture fisheries, the middlemen collect the catch right after 
landing at fishing ports and send to processors (Figure 28). 
As practiced, the middlemen lease their fishing vessels to 
fishers or hire the crew for fishing boats. For aquaculture, the 
Government has issued the Policy Plan No. 6390/KH-BNN-
KTHT in 2018 which emphasized on the direct connection 
between production and processing (Figure 29). However, the 
middlemen still intervene and control the price as they usually 
provide the capital to fish farmers. There are 82 fishing ports 
all over Viet Nam which are located in 27 coastal provinces, 
and the major fishing ports include Au Thuyen-Tho Quang 
Fishing Port in Da Nang Province, Center for Managing 
Fisheries Facilities in Khanh Hoa Province, and Tac Cau 
Fishing Port in Ca Mau Province. Meanwhile, fish and fishery 
products are transported from the processing facilities and 
exported through the cargo ports. There are 49 cargo ports in 
the country, of which 10 are major cargo ports.

Figure 28. Supply chain of capture fisheries in Viet Nam  
(Lai, Tuan, Thuy, Tri, & Van, 2009)

Figure 29. Supply chain of aquaculture in Viet Nam  
(Lai, Tuan, Thuy, Tri, & Van, 2009)

Viet Nam ranks among the top ten seafood exporters in 
the world. In the recent years, the country’s seafood export 
turnover ranked fourth among the major export products 
including textiles, footwear, and crude oil. The top three 
fisheries commodities include shrimp (giant tiger prawn and 
white leg shrimp), Pangasius, and tuna, i.e. yellowfin tuna, 
bigeye tuna, longfin tuna, southern bluefin tuna, and tripped 
melon tuna (Figure 30). In 2018, approximately USD 8.3 
million of fish and fishery products was exported by Viet Nam 
to more than 160 countries (Figure 31).

However, overexploitation of the fishery resources of the 
country has led to the low supply of raw materials for fish 
processing. Thus, the imported products are intended to 
augment the supply of raw materials. In 2018, the country 
imported fish and fishery products valued at around USD 1.7 
million (Figure 32).

Figure 30. Value (USD 1,000) of fish and fishery products 
exported by Viet Nam in 2004-2018 (VASEP, 2019)

Figure 31. Value (USD 1,000) of top three fish and fishery 
products exported by Viet Nam in 2018 and 2018 (VASEP, 2019)
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Boosting the Management of Economically Important 
Fishery Resources in the Southeast Asian Region:  
the Seer Fishes in Focus 
Pattaratjit Kaewnuratchadasorn, Suwanee Sayan, and Tom Nishida

Neritic tunas, such as kawakawa, longtail tuna, frigate 
tuna, bullet tuna, and seer fishes, are commercially 
important species in the Southeast Asian region. Among 
these species, two seer fishes, i.e. the narrow-barred 
Spanish mackerel and Indo-Pacific king mackerel, command 
higher prices in the markets. In 2017, for example, these 
two seer fishes were the most expensive products among 
all marine capture species (SEAFDEC, 2020). Thus, it is 
deemed essential that stock assessments of these two seer 
fishes should be carried out to ensure their sustainable 
utilization and fisheries, and to provide scientific advice 
to policy makers for the sustainable management of the 
resources. This article therefore introduced the most 
recent stock status and management advice on narrow-
barred Spanish mackerel and Indo-Pacific king mackerel in 
the Southeast Asian region (SEAFDEC, 2019). 

The fisheries production of the Southeast Asian region in 
2017 indicated that in terms of quantity, tunas and tuna-like 
species including the seer fishes contributed about 16 % to the 
total production from marine capture fisheries (SEAFDEC, 
2020). Among the marine capture species, two seer fishes, 
i.e. narrow-barred Spanish mackerel and Indo-Pacific king 
mackerel, were the most expensive products at US$ 3,711/t, 
while the average price for the other neritic tuna species 
was 2.4 times lower at US$ 1,579/t. Another example also 
indicated that in 2018, the narrow-barred Spanish mackerel 
ranked second as the highest priced top 10 fish and fishery 
products exported by Thailand (DOF, 2019).

In the waters of Southeast Asia, narrow-barred Spanish 
mackerel and Indo-Pacific king mackerel have been exploited 
for many years by the SEAFDEC Member Countries and 
Bangladesh (Figure 1 and Figure 2). These two figures 
were complied during the “Practical Workshop on Stock 
Assessment of Indo-Pacific King Mackerel and Narrow-barred 
Spanish Mackerel in the Southeast Asian Waters” organized by 
SEAFDEC in 2018. These two figures show that the average 
catch during the five-year period (2012-2016) of narrow-
barred Spanish mackerel and Indo-Pacific king mackerel were 
213,000 t and 32,000 t, respectively, of which the former is 
6.7 times higher compared to the latter. Indonesia dominated 
the countries that exploit both species, accounting for 76 % 
and 80 % of the total catch, respectively. 

Biology, ecology, and fisheries of two  
seer fishes

The narrow-barred Spanish mackerel, Scomberomorus 
commerson (Lacepède, 1800) (Figure 3) is a migrating species 
commonly found in Indo-West Pacific region from the Red 
Sea and South Africa to Southeast Asia, north to China and 
Japan and south to Australia (Randall, 1995). Inhabiting the 
nearshore waters of less than 100 m depth (Collette, 2001), 
this species is caught by different fishing methods and gears 
such as drift net, gill net, hook and lines, and purse seine, by 
commercial, artisanal and recreational fisheries. This species 
often associates itself in small schools and feeds on anchovies, 
sardines, and squids. Its length ranges from 30 cm to 70 cm, 
and could reach to 100 cm. On the other hand, the Indo-

Figure 1. Catch trend of narrow-barred Spanish mackerel 
in the Southeast Asian waters (1950-2016)

Note: Others refer to Bangladesh, Viet Nam, and Brunei Darussalam

Figure 2. Catch trend of Indo-Pacific king mackerel 
in the Southeast Asian waters (1950-2016)

Note: Others refer to Viet Nam, Philippines, and Brunei Darussalam
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Pacific king mackerel, Scomberomorus guttatus (Figure 4) 
migrates along the coastal waters throughout the Indo-West 
Pacific Ocean. This species is caught mainly by gillnet and 
trolling and is targeted in commercial and artisanal fisheries 
in Southeast Asia. The length of the adult fish ranges from 40 
cm to 55 cm. Both species of seer fishes are fast swimmers 
and predatory in nature.

Figure 5 shows the geographical distribution ranges of 
the narrow-barred Spanish mackerel and Indo-Pacific king 
mackerel.

Stock and risk assessments of seer fishes

In 2013, the Southeast Asian Fisheries Development Center 
(SEAFDEC) launched the seven-year project “Fisheries 
and Habitat Management, Climate Change and Social Well-
being in Southeast Asia (2013-2019)” with funding support 
from the Government of Sweden (Kaewnuratchadasorn et 
al., 2020). Also known as the SEAFDEC-Sweden Project, 
it included among others, an activity that focused on the 
management of neritic tuna resources in the Southeast Asian 
region. One of the outputs of such activity was the Regional 
Plan of Action on Sustainable Utilization of Neritic Tunas in 
the ASEAN Region or the RPOA-Neritic Tunas (SEAFDEC, 
2015). Considering that neritic tunas are among the most-
economically important pelagic species in the region that 
necessitate sustainable management of the resources, the 
RPOA-Neritic Tunas was adopted by the ASEAN Member 
States (AMSs). In the course of the adoption of the RPOA-
Neritic Tunas, SEAFDEC in collaboration with the AMSs and 
with funding support from the SEAFDEC-Sweden Project, 
conducted the first stock and risk assessment of two neritic 
tuna species in 2016, i.e. longtail tuna (Thunnus tongol) 
and kawakawa (Euthynnus affinis) in the Pacific and Indian 
Ocean sides, using A Stock-Production Model Incorporating 
Covariates (ASPIC) (SEAFDEC, 2017; Siriraksophon, 2017). 
Having enhanced the capacity to conduct stock assessment 
of other species, SEAFDEC in collaboration with the AMSs, 
conducted the second stock and risk assessments to estimate 
the stock status of two seer fishes, i.e. the narrow-barred 
Spanish mackerel (Scomberomorus commerson) and the Indo-
Pacific king mackerel (Scomberomorus guttatus) (SEAFDEC, 
2019; Kaewnuratchadasorn et al., 2019).

As in the kawakawa and longtail stock and risk assessment in 
2016, two stock structures for seer fishes were also assumed 
to occur in the Southeast Asian waters, i.e., Pacific Ocean 
side stock and Indian Ocean side stock. Thus, four stock 
assessments were carried out (two species for two stocks) 
using the four softwares developed for capacity building, i.e. 

Figure 3. Narrow-barred Spanish mackerel

Figure 4. Indo-Pacific king mackerel

Figure 5. Geographical distribution range of narrow-barred Spanish mackerel (left) and Indo-Pacific king mackerel (right)
Source: IUCN (2011a & 2011b)
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CPUE standardization, ASPIC, Kobe plot, and risk assessment 
(Nishida, 2020). Specifically, the risk assessment (Kobe II 
strategic matrix) presents the probabilities of violating (not 
sustaining) the TBmsy (Total biomass at the MSY level) and 
Fmsy (fishing pressure at the MSY level) in three years and 
10 years later using 10 different catch levels, the current catch 
(0 %), MSY, ±10 %, ±20 %, ±30 %, and ±40 %. In deciding 
for the optimum total allowable catch (TAC) level from the 
Kobe II strategic matrix, tuna RFMOs normally select catch 
levels at probability < 50 % violating (not sustaining) the TB/
TBmsy, and the F/Fmsy in 10 years. The neritic tuna project 
also follows this concept. It should be well noted however that 
the suggested TAC levels are just references for participating 
countries to consider because SEAFDEC is not a legally-
oriented RFMO, thus the said TAC suggestion is not binding. 

The uses of ASPIC needs two types of input data (nominal 
catch and nominal CPUE) by area (Pacific and Indian Ocean 
side). Nominal catch (1950-2016) were sourced from FAO, 
IOTC, and SEAFDEC Member Countries, which were 
compiled by area, country, and year, while nominal CPUE 

(catch and effort) (1994-2016) were sourced from Philippines, 
Thailand, and Malaysia, which were compiled by area, 
country, gear, sub-area, year and season (quarter or month).

Results of stock and risk assessments of two seer fishes in the 
Pacific Ocean and Indian Ocean sides of the Southeast Asian 
waters, and the suggested TAC following SEAFDEC (2019), 
are described below.

1. Narrow-barred Spanish mackerel (Indian Ocean side)

For the narrow-barred Spanish mackerel in the Indian Ocean 
side, results of the stock assessment (Box 1) suggest that 
MSY=55,170 t and the stock status (2016) is in the green 
zone of the Kobe plot but very close to MSY levels, i.e. TB/
TBmsy=1.03 and F/Fmsy=0.93. It should be noted that the 
stock status in 2013 was in the orange zone because the catch 
had been continuously increasing until 2013, then the stock 
status in 2014-2016 changed to the green zone as catch started 
to decrease from 2014. The results of the risk assessment 
(Kobe II strategic risk matrix) suggest that TAC should be 

Box 1. Catch, stock status and suggested TAC for the narrow-barred Spanish mackerel (Indian Ocean side)

Catch by country (left) and the stock status represented by the Kobe plot (right):  
Green (safe) zone but very close to MSY, TB/TBmsy=1.03 and F/Fmsy=0.93 and MSY=55,170 tons

Strategic risk matrix (Kobe II): 
Probabilities (%) of violating TBmsy and 
Fmsy in 2019 and 2026.
The current catch level*  
(average 2014-2016) is 54,090 t. 

Suggested TAC < 54,090 t 
(the current catch level* should be 
reduced by at least 10 %) to secure 
the MSY levels (TB and F) with the risk 
probability violating MSY (TB and F)  
< 50 % in 10 years.
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< 55,170 t (the MSY level) or 10 % reduction of the current 
catch level (the average catch in 2014-2016 was 54,090 t), in 
order to secure the MSY (TB and F) with the risk probability 
violating MSY (TB and F) < 50 % in 10 years (refer to the 
black dotted box in the matrix). For reference, in the stock 
assessments conducted by IOTC, the results suggested that the 
stock statuses (2015 and 2018) were in the red zones, which 
indicated that the stock status in the whole Indian Ocean is 
likely less safe than that of the Southeast Asian waters. The 
details of the comparison are shown in Figure 6 (Box 5).

2. Narrow-barred Spanish mackerel (Pacific Ocean side)
 
Results of the stock assessment of the narrow-barred Spanish 
mackerel in the Pacific Ocean side (Box 2) suggest that 
MSY=129,200 t and the stock status (2016) is in the red 
zone of the Kobe plot very far from the MSY levels, i.e. TB/
TBmsy=0.46 and F/Fmsy=2.33. This implies that the stock 
is seriously overfished and is in overfishing condition, which 
could be due to the continuous increases of the catch since 
the start of fisheries without any signs of decline. The results 
of the risk assessment, i.e. strategic risk matrix (Kobe II) 

suggest that TAC should be < 98,274 t to secure MSY (TB 
and F) with risk probability violating MSY levels (TB and F) 
< 80 % in 10 years. This means that the current catch level of 
163,790 t (average of 2014-2016) should be decreased at least 
by 40 %. It should be noted however, that the TAC concept 
of probability < 50 % was not applied in this case because if 
such concept was used, the catch need to be reduced by more 
than 90 % (refer to the black dotted box in the matrix), which 
will significantly impact on the fishers, and thus had been 
avoided. Therefore, the 80 % level is suggested exceptionally 
for this case with one strong condition that this stock needs 
to be assessed every year until the stock status recovers and 
is in the green (safe) zone.

3. Indo-Pacific king mackerel (Indian Ocean side)

Results of the stock assessment of the Indo-Pacific mackerel in 
the Indian Ocean side (Box 3) suggest that MSY=15,130 t and 
the stock status (2016) is in the green zone of the Kobe plot 
far away from the MSY levels, i.e. TB/TBmsy=1.33 and F/
Fmsy=0.63, indicating a very healthy condition of the stocks. 
This is because the catch has been decreasing during the last 

Box 2. Catch, stock status and suggested TAC for narrow-barred Spanish mackerel (Pacific Ocean side)

Catch by country (left) and the stock status represented by the Kobe plot (right):  
Red zone, i.e. seriously overfished and overfishing; TB/TBmsy=0.46 and F/Fmsy=2.33 and MSY=129,200 t

Strategic risk matrix (Kobe II)
Probabilities (%) of violating TBmsy and 
Fmsy in 2019 and 2026
Current catch level* (average 2014-
2016): 163,790 t

TAC suggested < 98,274 t 
(40 % reduction of the current catch 
level*) to secure the MSY levels  
(TB and F) with risk probability < 80% 
in 10 years
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Box 3. Catch, stock status and suggested TAC for Indo-Pacific king mackerel (Indian Ocean side)

Catch by country (left) and the stock status presented by Kobe plot (right): 
green zone and far from MSY (TB and F) healthy condition; TB/TBmsy=1.33 and F/Fmsy=0.63 and MSY=151,300 t

Strategic risk matrix (Kobe II)
Probabilities (%) of violating TBmsy and Fmsy 
in 2019 and 2026
Current catch level* (average 2014-2016) is 
11,592 t

TAC suggested < 15,130 t (MSY) (current 
catch level* can be increased by 31 %) to 
secure the MSY levels (TB and F) with risk 
probability < 50 % in 10 years. 

five years (2012-2016). The results of the risk assessment, i.e. 
strategic risk matrix (Kobe II) suggest that TAC can be < the 
MSY level (15,130 t) to secure the MSY (TB and F) with risk 
probability violating MSY levels (TB and F) < 50 % in 10 
years (refer to the black dotted box in the matrix). This means 
that the current catch level of 11,592 t (average of 2014-2016) 
could be increased by 15 %. However, the stock status of this 
species in the whole Indian Ocean as suggested by IOTC 
is unknown because there were not enough information in 
conducting reliable stock assessments (IOTC, 2019).

4. Indo-Pacific king mackerel (Pacific Ocean side)

Results of the stock assessment of the Indo-Pacific mackerel 
in the Pacific Ocean side (Box 4) suggest that MSY=21,500 t 
and the stock status (2016) is far away from the MSY levels, 
i.e. TB/TBmsy=1.45 and F/Fmsy=0.63 indicating a very 
healthy condition of the stock. This is because the catch has 
been decreasing for the last 13 years (2004-2016). The results 
of the risk assessment, strategic risk matrix (Kobe II) suggest 
that TAC can be < the MSY (21,500 t) level to secure the MSY 
(TB and F) with risk probability violating MSY (TB and F) 
< 50 % in 10 years (refer to the black dotted box in the matrix).

This means that the current catch level of 18,719 t (average 
of 2014-2016) can be increased by 31 %.

Conclusion and Recommendations

Results of the stock and risk assessments of narrow-barred 
Spanish mackerel and Indo-Pacific king mackerel should be 
considered with caution because there were uncertainties in 
the input data, i.e. catch and CPUE. With this in mind, the 
summary as outlined in Table 1 showing the results of the 
stock and risk assessments of these two species in the Pacific 
and Indian Ocean side could still be used as reference. From 
the results, only the stock of narrow-barred Spanish mackerel 
in the Pacific Ocean side is in the red zone and is in serious 
overfishing and overfished conditions. Thus, the current catch 
should be reduced drastically, i.e. by more than 40 % of the 
current catch level, to sustain the resources and the fisheries. 

In addition, the stock status of the narrow-barred Spanish 
mackerel in the Indian Ocean side is in the green zone, and 
very close to the MSY (TB and F). However, since 71 % of 
uncertainties around the stock status in 2016 is in the red 
zone, the current catch should be reduced by 10 %. Such 
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Box 4. Catch, stock status and suggested TAC for Indo-Pacific king mackerel (Pacific Ocean side)

Catch by country (left) and the stock status is presented by the Kobe plot (right): 
green zone far from MSY (TB and F), i.e. in very healthy condition: TB/TBmsy=1.45 and F/Fmsy=0.63 and MSY=21,500 t

Strategic risk matrix (Kobe II)
Probabilities (%) of violating TBmsy and 
Fmsy in 2019 and 2026
Current catch level* (average 2014-
2016): 18,719 t

TAC suggested < 21,500 t  
(MSY) (current catch level* can be 
increased by 15 %) to secure the MSY 
levels (TB & F) with risk probability  
< 50 % in 10 years.

Table 1.  Summary of the stock status of narrow-barred Spanish mackerel and Indo-Pacific king mackerel (2016), and 
management advice TAC. (Note) the current catch level, MSY and TAC values are rounded to 100 t. 

Spanish mackerel King mackerel

Pacific side Indian side Pacific side Indian side

Stock status (2016) (*) 85 %
25 % (green)  

but 71 % (red) 90 % 97 %

TB/TBmsy (**) 0.46 1.03 1.45 1.33

F/Fmsy (**) 2.33 0.93 0.63 0.63

Current catch level (tons)
(average 2014-2016) 163,800 54,100 18,700 11,600

MSY (t) 129,200 55,200 21,500 15,100

Management (TAC) advices (t) 98,300 48,700 21,500  
(MSY)

15,100 
(MSY)

Catch reduction (-) or increase (+) (t) (***) -65,500 -5,400 +2,800 +3,500

% Catch reduction by (-) or increase by (+)  (***) -40 % -10 % +31 % 15 %

Note (*)    Color in the Kobe plot (2016) and % represents its composition of uncertainties.
Note (**)  Yellow color means that MSY levels are not secured.
Note (***) Differences between the current catch and TAC
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Box 5. Summary of stock assessment of neritic tuna species conducted by SEAFDEC and IOTC

Southeast Asian Fisheries Development Center (SEAFDEC)
The Neritic Tuna Project of SEAFDEC covers seven commercially important neritic tuna species in the Southeast Asian waters, i.e., 
kawakawa (Euthynnus affinis), longtail tuna (Thunnus tonggol), narrow-barred Spanish mackerel (Scomberomorus commerson), Indo-
Pacific king mackerel (Scomberomorus guttatus), frigate tuna (Auxis thazard), bullet tuna (Auxis rochei), and bonito (Auxis rochei). 
To date, four most economically important species in the Pacific and Indian Ocean sides had been assessed as shown in Table 2.  

Table 2.  Stock status of the four most important neritic species in the Southeast Asian waters

Species considered Area of coverage Stock status TB/TBmsy, F/Fmsy Stock status year

Kawakawa Pacific Ocean side green 1.12, 0.88 2018

Indian Ocean side red 0.82, 1.39 2018

Longtail tuna Pacific Ocean side green 1.52, 0.53 2018

Indian Ocean side green 1.24, 0.67 2018

Narrow-barred Spanish mackerel Pacific Ocean side red 0.46, 2.23 2016

Indian Ocean side green 1.03, 0.93 2016

Indo-Pacific king mackerel Pacific Ocean side green 1.45, 0.63 2016

Indian Ocean side green 1.33, 0.63 2016

Note: TB: Total biomass, F: Fishing mortality and colors refer to those used in the Kobe plot.

Indian Ocean Tuna Commission (IOTC) 
Under the IOTC, the Neritic Tuna Working Group (NTWG) covers the six important management species, i.e. kawakawa (Euthynnus 
affinis), longtail tuna (Thunnus tonggol), narrow-barred Spanish mackerel (Scomberomorus commerson), Indo-Pacific king mackerel 
(Scomberomorus guttatus), frigate tuna (Auxis thazard), and bullet tuna (Auxis rochei) in the IOTC area of competence. Table 3 
shows the stock status of such species (IOTC, 2019 and 2020). Figure 6 shows the comparison of the stock statuses of narrow-barred 
Spanish mackerel between IOTC (whole Indian Ocean) and SEAFDEC (SE Asian waters in the Indian Ocean). 

Table 3.  Stock status of six management species in the IOTC Area of Competence (IOTC, 2019 and 2020)

Species considered Stock status TB/TBmsy, F/Fmsy Stock status year 

Kawakawa green 1.13, 0.98 2018

Longtail tuna red 0.69, 1.52 2018

Narrow-barred Spanish mackerel red 0.80, 1.24 2018

Indo-Pacific king mackerel unknown Unknown 2018

Frigate tuna unknown Unknown 2018

Bullet tuna unknown Unknown 2018

Note: TB: Total biomass, F: Fishing mortality and colors refer to those used in the Kobe plot.

Figure 6. Comparison of the stock statuses of narrow-
barred Spanish mackerel between IOTC (whole Indian 
Ocean) (2015 and 2018) based on the Stock Reduction 
Analysis and SEAFDEC (SE Asian waters in the Indian 
Ocean) (2018) based on ASPIC. This indicates that 

there are likely more fishing pressures in the whole 
Indian Ocean than in the Southeast Asian waters.

reductions need to be considered equally for the Member 
Countries exploiting these two stocks. Otherwise, the goal 
towards sustainable utilization and fisheries could not 
be achieved. Furthermore, considering that these species 
are exploited by multiple gears in multi-species fisheries, 

simple reductions would be difficult to undertake because 
the gears used in the fisheries could catch the other species 
with healthy stock status. Therefore, a strategy of reducing 
the catch should be developed and implemented taking into 
consideration holistically the factors relevant to the fishery 
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of such species, i.e. species compositions, stock statuses, 
fishing seasons, fishing grounds, commercial values, and the 
socioeconomics of fishers. One of the effective strategies is 
to establish temporal closed area and season where these two 
species catches (densities) are high, while others are low. Each 
Member Country should consider such strategy holistically 
based on its own unique situation of these factors.

Finally, for serious unhealthy stocks like the narrow-barred 
Spanish mackerel in the Pacific Ocean side, stock assessment 
should be conducted every 1-2 years until the stock status 
changes to the safe condition otherwise it might be too late 
to manage the recovery of the stock. For healthy stocks, the 
stock assessment cycle could be every 3-4 years but routine 
monitoring of the catch and CPUE trends are essential.

For reference, results of the stock status of neritic tunas 
including the narrow-barred Spanish mackerel and Indo-
Pacific king mackerel in the whole Indian Ocean, assessed by 
SEAFDEC and the Indian Ocean Tuna Commission (IOTC), 
are summarized in Box 5.
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Towards Ensuring the Safety and Viability of Seafood: 
the Regional Guidelines on Cold Chain Management of Fish and 
Fishery Products in the ASEAN Region
Ong Yihang

Seafood is a perishable commodity that undergoes 
several chemical and biological changes immediately 
after capture or harvest. With inadequate temperature 
control protocols along the supply chain, the quality, 
and safety of the seafood could deteriorate. Adoption of 
proper cold chain management and monitoring at every 
stage of the supply chain is critical in order to extend 
the shelf-life of seafood and ensure its freshness, safety 
and economic value. In conformity to the need to ensure 
the safety and quality of fish and fishery products, the 
ASEAN-SEAFDEC Member Countries adopted in 2011, the 
Resolution and Plan of Action on Sustainable Fisheries for 
Food Security for the ASEAN Region Towards 2020 that 
includes provisions calling for the ASEAN And SEAFDEC 
to: “Optimize the utilization of catch from water to 
market by reducing post-harvest losses and waste to 
increase fish supply and improve economic returns 
through promotion of appropriate technologies and 
facilities along the supply chain” (Resolution No. 20), 
and specifically, “Introduce and provide support for 
the development and application of technologies that 
optimize the utilization of catches, reduce post-harvest 
losses, wastes and discards in commercial and small-scale 
fisheries and processing operations, through improved 
processing, facilities and infrastructure development, 
on-board and on-shore handling, storage, distribution 
and marketing if fish and fishery products” (Plan of Action 
No. 58), and “Promote and conduct training programs and 
develop training materials to upgrade the technical skills 
and competencies of personnel in the public and private 
sectors on fisheries post-harvest technology and food 
safety management system” (Plan of Action No. 63). 

In responding to such call, the Government of Singapore 
allocated funds for the implementation of a project 
aimed at creating a platform for the ASEAN Member 
States (AMSs) to share knowledge, experiences, and 
cost-effective technologies on cold chain management 
of seafood, and developing generic guidelines on cold 
chain management for fish and fishery products to serve 
as benchmark for the AMSs in developing their respective 
national guidelines. Implemented by the former Post-
harvest Technology Centre of the Agri-Food and Veterinary 
Authority of Singapore (now the Marine Aquaculture 
Centre of the Singapore Food Agency) as the SEAFDEC 
Collaborating Centre for the programmes of the SEAFDEC 
Marine Fisheries Research Department (MFRD), the 
project on Cold Chain Management for Seafood involved 
assessment and pilot trials of cold chain management in 
the AMSs and consultation workshops, the results of which 
had been used to develop the generic guidelines on cold 
chain management.

Based on the definition provided by Codex Alimentarius 
Commission (2008), cold chain denotes the continuity 
of successively employed means to maintain the defined 
temperatures of foods from harvest to market, i.e. from 
receiving, processing, transporting, storing, until retailing of 
the seafood. Cold chain is a temperature-controlled supply 
chain that encompasses maintaining the temperature of 
perishable goods, such as seafood (Emond, 2008), and where 
the quality, safety, and traceability of food products could be 
guaranteed through the adoption of a desirable cold chain 
management (Lailossa, 2015).

The ASEAN Member States (AMSs) are among the world’s 
major producers of fish and fishery products, contributing a 
total of about 22 % to the world’s total fisheries production 
in 2017. According to FAO (2017), fish and fishery products 
are the world’s most traded food commodities, of which 
about 38.9 % (live weight equivalent) of Asia’s total fisheries 
and aquaculture production entered the export market in 
2016. Considering that seafood consisting of fish and fishery 
products, is temperature sensitive and highly perishable 
where deterioration occurs almost immediately following 
catch or harvest, cold chain management is an essential tool 
in maintaining and ensuring the quality, safety and economic 
viability of seafood. Deterioration in seafood could occur 
through microbiological metabolism, oxidative reactions, and 
enzymatic activity, accelerated by inadequate temperature 
control. Proper cold chain management should therefore be 
practiced to ensure the quality, safety and commercial viability 
of fish and fishery products. From post-harvest handling, 
receiving, processing, packing, transporting, to retailing of 
aquaculture produce or wild catch, it is essential to ensure 
there is no breakage in the cold chain while the application 
of ice, use of refrigerated seawater, storage in refrigerated 
facilities, and chilling or freezing, should be practiced to 
ensure that the seafood is kept under the cold chain throughout 
the supply chain, which must also be supported by good and 
hygienic handling facilities and practices. 

During the implementation of the Project, it was noted that the 
fisheries industry players in the Southeast Asian region had 
been confronted with many challenges in the implementation 
of a cold chain system. Firstly, most of the players are small-
medium enterprises with limited access to technologies and 
appropriate facilities, and insufficient knowledge of cold 
chain management practices. Furthermore, many fisheries 
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supply chain systems in the region involve individual players 
operating as single entities. Thus, even if facilities and 
technologies are available to apply cold chain management 
in the handling of seafood, problems arise in maintaining the 
system throughout the supply chain. Most significantly, the 
adoption of cold chain management practices is still voluntary 
in most of the AMSs and not yet enforced as a general policy. 

Regional Guidelines on Cold Chain 
Management of Fish and Fishery 
Products in ASEAN Region

The development of the Regional Guidelines is the main 
output of the MFRD Project on Cold Chain Management of 
Seafood, based on the results of the series of participatory 
and consultative processes and workshops involving fisheries 
officials from the ASEAN-SEAFDEC Member Countries, 
as well as those of the cold chain trials that were conducted 
in each AMS. Adopted by senior fisheries officials from the 
AMSs during the End-of-Project Meeting in April 2018 
in Singapore, the Regional Guidelines is meant to serve 
as a common platform and reference for the AMSs when 
implementing cold chain management for their fish and 
fishery products. Moreover, the Regional Guidelines is also 
intended to serve as a reference for best practices in cold chain 
management for raw and minimally processed chilled and 
frozen fish and fishery products to ensure safety, quality, and 
wholesomeness of such products, taking into consideration 
the capabilities of the various players in the fisheries industry 
of the Southeast Asian region.

The Regional Guidelines (SEAFDEC/MFRD, 2019) covers 
the application and observation of time and temperature 
control protocols for the cold chain management of raw 
and minimally processed chilled and frozen fish and fishery 
products, along the stages of post-harvest handling, chilling, 
receiving, processing, freezing, glazing, packing, cold storage, 
transport and distribution in retail and wholesale markets. 
Comprising five (5) chapters and annexes, the Regional 
Guidelines (Box 1) include an introduction that comprises the 
scope and overview, definitions of terms used in the Guidelines, 
and a generic flow chart on 
the cold chain for fish and 
fishery products (Figure 1) 
in the first three chapters. The 
introductory chapters provide 
the basic understanding of 
the elements and focus of 
the Regional Guidelines. The 
fourth chapter (Box 2) focuses 
on the actual guidelines, 
highlighting the points at 

which cold chain management should be implemented, and 
how it can be implemented by the AMSs. Critical points, as 
well as common challenges faced are also listed in the chapter, 
along with potential solutions. The next chapter comprises 
the Annexes containing information on controlling and 
monitoring techniques, as well as technologies and microbial 
limits on materials used in the implementation of cold chain 
management. The final chapter shows the references used in 
drafting the Regional Guidelines.

Box 1. Main features of the Regional Guidelines on Cold Chain 
Management of Fish and Fishery Products in the ASEAN Region

1. Scope and Objective
2. Definition of Terms
3. Generic Flow Chart on Cold Chain for Fish and Fishery 

Products (Figure 1)
4. Production (Box 2)

a) Post-Harvest
b) Receiving
c) Chilling
d) Processing
e) Freezing
f) Glazing
g) Packing
h) Storing
i) Transport and Distribution
j) Retailer and Wholesaler

5. Skills and Knowledge
6. Annexes

a) Chilling Methods
b) Temperature Monitoring Methods
c) Checklist on Temperature Monitoring
d) Different Types of Freezing Techniques
e) Thawing Methods

7. References

Figure 1. Generic Flow Chart on Cold Chain for  
Fish and Fishery Products

Post-harvest Handling

Harvest

Receiving

Processing

Freezing

Glazing

Packing

Chilled/Frozen Storage

Transport and Distribution

Retail and Wholesale

Chilling

Chilling

Note: 
Chilling to 
emphasize 
that it should 
be done right 
after harvest
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Way Forward

Following the endorsement of the Regional Guidelines by the 
SEAFDEC Council of Directors during its Fifty-first Meeting 
in March 2019, the ASEAN Officials subsequently endorsed 
the Guidelines during the Meeting of the ASEAN Working 
Group on Fisheries (ASWGFi) in June 2019, the Special Senior 
Officials Meeting of the ASEAN Ministers on Agriculture and 
Forestry (SSOM-AMAF) in August 2019, and finally at the 
41AMAF in October 2019. In order to support the adoption of 
the Regional Guidelines in the Southeast Asian region, MFRD 
would implement a new project on information sharing of the 
implementation of the Regional Guidelines on Cold Chain 
Management of Fish and Fishery Products in ASEAN Region 
under the ASEAN-JICA Food Value Chain Program.
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Box 2. Brief summary of the practices in adopting the  
Regional Guidelines on Cold Chain Management

Includes tips for implementing the Regional Guidelines, and in ensuring that the 
products from post-harvest to markets are of good quality and safe for human 
consumption, the details of which are shown in the Guidelines

During the entire production processes, proper monitoring and 
recording of the time and temperature control protocols should 
be in place. For example, temperature of chilled fish and fishery 
products should be maintained between 0 to 5°C, while the 
core temperature of frozen fish and fishery products should be 
-18°C or below, and during processing for short periods, the 
temperature of fish and fishery products should not exceed 10°C, 
subject to national regulations.
a) Post-harvest (includes on-board handling and harvest from 

aquaculture facilities): Adequate time and temperature 
control protocols for the fish and fishery products should be 
observed

b) Chilling: Fish and fishery products should be chilled using 
ice made from clean and potable water, and temperature 
maintained between 0 to 5°C

c) Receiving (includes the good processes in collecting, storing 
and grading, and holding of fish): Measures in collecting, 
sorting and grading, and holding should be observed by 
handlers who are competent in product safety and quality 
evaluation techniques, facilities with adequate supplies (e.g. 
fish containers) provided, damages to the fish and fishery 
products avoided, and temperature control protocols properly 
observed throughout the processes which should be done with 
very minimal delays

d) Processing (includes proper processes of washing and 
gutting, filleting/deboning, and thawing): Adequate time and 
temperature control protocols should be observed, and using 
adequate containers, temperature of fish and fishery products 
should be maintained at not more than 10°C during filleting 
and deboning, and at 0 to 5°C while thawing

e) Freezing: Should be done as quickly as possible following 
the time and temperature regime (at -18°C or below) using 
appropriate freezing equipment and capacity, and immediate 
transfer of frozen products to cold storage facilities

f) Glazing: Using chilled potable water, the entire surface of the 
frozen fish product should be covered with suitable protective 
coating of ice with no exposed areas where dehydration could 
occur

g) Packing: Should be done in the shortest time possible to 
ensure product is maintained within required temperatures, 
using materials that are clean, good, durable, of food grade, 
and sufficient for the intended use

h) Storing: Should be in accordance with temperature control 
protocols, i.e. for chilled fish and fishery products maintained 
between 0 to 5°C, and core temperature of frozen fish and 
fishery products at -18°C or below

i) Transport and Distribution: Before loading, fish and fishery 
products should be kept chilled or frozen while observing the 
time and temperature control protocols. Possible damages to 
fish and fishery products should be avoided. Therefore, the 
cleanliness, suitability and sanitation of the transport vehicles 
should be taken into consideration and during distributions, 
products should be protected from possible contamination, 
exposure to extreme temperatures and the drying effects of 
the sun or wind 

j) Retailer and Wholesaler: Transfers should be done properly 
in the shortest time possible while following the time and 
temperature control protocols. Quick and proper unloading 
of seafood should be practiced upon receipt in the facilities 
using equipment that are clean. Handlers should keep fish 
and fishery products protected from external factors such as 
sunlight and pests while making sure products not conforming 
to descriptions in packaging should not be accepted. In 
addition, “first in first out” policy should be observed
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Impeding the Outbreaks of Transboundary Aquatic Animal 
Diseases in Southeast Asian Aquaculture: the Aquatic 
Emergency Preparedness and Response System Guidelines 
Dan D. Baliao, Leobert D. de la Peña, Eleanor A. Tendencia, Joesyl Marie V. de la Cruz,  
and Virgilia T. Sulit

As aquaculture in Southeast Asia rapidly grows, it is being 
confronted with incidences of aquatic animal diseases 
threatening its sustainability. In early 2013, the SEAFDEC 
Member Countries raised concerns regarding the outbreaks 
of acute hepatopancreatic necrosis disease (AHPND), one of 
the causative agents of early mortality syndrome (EMS), that 
affected the shrimp industry of the region, specifically in 
Viet Nam, Thailand, Malaysia, and the Philippines that led to 
low production and significant economic losses. In addressing 
such concerns, the SEAFDEC Council of Directors during 
its Meeting in 2014, suggested that health management, 
particularly the control and prevention of transboundary 
aquatic animal diseases, should be included in the future 
programs of the Aquaculture Department (AQD) of the 
Southeast Asian Fisheries Development Center (SEAFDEC). 
The pressing situation on AHPND in cultured shrimp in the 
region prompted SEAFDEC/AQD to seek financial support to 
fund a consultative meeting that would assess the occurrence 
of EMS/AHPND and other emerging diseases in farmed shrimps 
in the ASEAN Member States (AMSs). In response, the Bureau 
of Fisheries and Aquatic Resources (BFAR) of the Philippine 
Department of Agriculture (DA) collaborated with SEAFDEC/
AQD and agreed to co-host the said consultative meeting, 

The shrimp aquaculture industry of the Southeast Asian 
region had been a lucrative industry generating billions of 
US dollars in export income annually. However, there was a 
turn around after 2008 (Table 1) when production started to 
dwindle because of occurrences of shrimp diseases brought 
about by shrimp culture intensification in attempts to increase 
production. As a result, production was at all-time low as 
the industry was confronted with episodes of epidemical 
diseases, e.g. white spot syndrome virus (WSSV) and other 

while the Government of Japan committed to fund the 
meeting through the Japan-ASEAN Integration Fund (JAIF). 
Thus, the Regional Technical Consultation (RTC) on EMS/
AHPND and Other Transboundary Diseases for Improved 
Aquatic Animal Health in Southeast Asia was organized 
on 22-24 February 2016 in Makati City, Philippines. While 
assessing the status of EMS/AHPND and other emerging 
diseases in farmed shrimps, the RTC identified the gaps 
and priority areas for R&D and potential collaboration, 
and formulated the regional policy recommendations that 
centered on emergency preparedness and response systems 
(EPRS) through early warning, detection and response, 
for effective management of aquatic animal disease 
outbreaks in the region. The recommended EPRS comprises 
contingency planning arrangements that minimize the 
impacts of serious aquatic animal disease outbreaks 
through containment, i.e. prevention of further spread or 
eradication of the diseases whether at regional, national, 
or farm levels. Thus, establishing a harmonized aquatic 
EPRS among the AMSs was recognized as a top priority 
warranting a solid platform for effective and expeditious 
decision-making with clearly defined responsibilities and 
authority.

pathogenic shrimp viruses, i.e. the yellow head virus (YHV), 
Taura syndrome virus (TSV), the infectious hypodermal and 
hematopoietic necrosis virus (IHHNV), and so on.

The emergence of a new disease in 2009, the so-called acute 
hepatopancreatic necrosis disease (AHPND) which caused 
financial havoc to the shrimp-producing countries of Southeast 
Asia, prompted the SEAFDEC Member Countries to adhere 
to the call for concerted regional efforts to address this 

Table 1. Ten-year production trend of shrimps from aquaculture of the Southeast Asia region (quantity in t)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Shrimp culture production*

  Quantity (million t) 2.05 1.05 1.12 1.00 1.20 1.16 1.14 1.11 1.17 1.44

  Value (US$ billion) 5.55 3.79 5.11 4.36 5.03 5.94 5.11 4.69 5.80 7.33

Aquaculture production

  Quantity (million t) 11.06 12.38 14.19 15.75 21.16 21.41 22.53 24.18 25.18 24.94

  Value (US$ billion) 14.02 15.96 13.38 19.69 21.68 18.01 17.41 15.73 17.52 21.25

Total Fisheries Production

  Quantity (million t) 27.21 28.92 31.44 33.49 39.57 40.42 42.11 44.00 45.34 45.50

  Value (US$ billion) 28.59 29.22 38.75 43.78 44.96 41.89 42.72 38.75 41.16 50.57

*    excluding freshwater prawns
Source: SEAFDEC (2014); SEAFDEC (2017a); SEAFDEC (2020)
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concern urgently. Earlier known as early mortality syndrome 
(EMS) because mortality occurs during the early stages of 
shrimp culture (SEAFDEC, 2017b), AHPND became the 
most devastating disease of cultured penaeid shrimps that 
severely caused mass mortalities not only in whiteleg shrimps 
(Penaeus vannamei) but also to lesser extents in the tiger 
shrimp (P. monodon).

In order to strengthen the regional cooperation for impeding 
the spread of transboundary aquatic animal diseases, 
SEAFDEC in collaboration with the Philippine Government 
convened the Regional Technical Consultation (RTC) on 
Improvement of Aquatic Animal Health Management in 

Aquaculture in Southeast Asia in February 2016 in Makati 
City, Philippines. With funding assistance provided by Japan-
ASEAN Integrated Fund (JAIF), the RTC assessed the status 
of EMS/AHPND and other emerging transboundary diseases 
in farmed shrimps in the AMSs; identified the gaps and 
priority areas for R&D; and came up with regional policy 
recommendations (Box 1) which focused on emergency 
preparedness and response systems (Pakinging et al., 2016), 
i.e. early warning, detection, and response, for effective 
management of aquatic animal disease outbreaks in the region.

Moreover, as also agreed during the RTC, the emergency 
preparedness and response systems (EPRS) should comprise 
contingency planning arrangements for minimizing the 
impacts of serious aquatic animal disease outbreaks through 
containment, i.e. prevention of further spread, or eradication 
of disease outbreak whether at the regional, national or farm 
level. Thus, the establishment of a harmonized aquatic EPRS 
among the AMSs had been considered a top priority, to serve 
as a solid platform for effective and prompt decision-making 
with clear responsibilities and authority.

In addressing the recommendations of the RTC, the Philippine-
based SEAFDEC Aquaculture Department (SEAFDEC/AQD) 
and the Government of Thailand through the Aquatic Animal 
Health Research and Development Division (AAHRDD) 
of the Department of Fisheries (DOF) of Thailand in 
collaboration with the ASEAN Network of Aquatic Animal 

Box 1. Policy Recommendations on Emergency Preparedness and Response Systems (EPRS) for managing  
aquatic animal disease outbreaks in the Southeast Asian region

Issues/Gaps Regional Policy Recommendations

Legislative and policy frameworks • Develop National Strategy and Policy Frameworks
• Member countries to harmonize legislation and regulations related to aquatic animal health 

management, particularly the legislation for transboundary movement of live aquatic animals

Strategy for prevention, control, 
and biosecurity

• Promote compliance with good aquaculture practices to maintain optimal environmental conditions 
during the culture period

• Establish an effective prevention system for EMS/AHPND and other diseases based on R&D results
• Develop and implement the Guidelines on Health Management and Good Practices to prevent EMS/

AHPND and other transboundary diseases
• Strictly implement the reporting system to relevant authorities and/or Competent Authority at 

country, regional and international levels (early warning system, monitoring system, information for 
the regular report, Annual Report)

• Develop emergency preparedness and contingency plans (should be the responsibility of Competent 
Authority)

• Private and public sectors to ensure fund availability and consider this as joint endeavor

Rapid and reliable detection of 
EMS/AHPND

• Diagnostic methods: should follow the World Organization for Animal Health (OIE) guidelines
• Develop tool kits
• Ensure availability and capacity of laboratory services, either public or private 

R&D program at regional and 
national levels

• Use of live feeds for broodstock (specifically polychaetes) – potential carriers of pathogen
• Effects of inbreeding/genetic erosion on susceptibility to AHPND
• Toxin plasmid transfer to other Vibrio species and possibly other bacterial pathogens
• Vertical transmission, risk factors, mixed infection
• Use of greenwater technology, probiotics, new disease prevention and control strategies

Cooperation among relevant 
stakeholders

• Strengthen cooperation arrangements among ASEAN Member States (AMSs), international/regional 
organizations such as OIE, Food and Agriculture Organization of the United Nations (FAO), Network 
of Aquaculture Centres in Asia and Pacific (NACA), SEAFDEC and ASEAN Network of Aquatic Animal 
Health Centres (ANAAHC)

Capacity building program • To also include technology transfer from AMS to another AMS

Awareness building • Enhance awareness of farmers and relevant stakeholders on R&D developments in transboundary 
diseases (especially on management and control)
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Health Centres (ANAAHC), the Food and Agriculture 
Organization of the United Nations (FAO), and the Network 
of Aquaculture Centres in Asia-Pacific (NACA) convened the 
ASEAN Regional Technical Consultation (ASEAN RTC) on 
Aquatic Emergency Preparedness and Response Systems for 
Effective Management of Transboundary Disease Outbreaks 
in Southeast Asia in Bangkok, Thailand on 28-30 June 2018. 
With funding support also from JAIF, the ASEAN RTC came 
up with the Plan of Action (Box 2) as a way forward to fulfill its 
objectives that included the development of the draft Regional 
Technical Guidelines for Early Warning System for Aquatic 
Animal Health Emergencies (Bondad-Reantaso, 2019).

Specifically, on the need to assess the current situation of the 
AMSs with respect to their respective capacities in terms of 
preparedness and response system, the EPRS audit should be 
undertaken to cover all the AMSs. The results of such audit 
could be used to establish a systematic assessment of the 
EPRS situation of the region, as well as to develop the ASEAN 
guidelines including the mechanics for such development. 

Regional Technical Guidelines on Early 
Warning System for Aquatic Animal 
Health Emergencies

The Draft Regional Technical Guidelines for Early Warning 
System on Aquatic Animal Health Emergencies was developed 
to enumerate the actions to be undertaken by the AMSs in case 
of the occurrence of known, unknown, existing, emerging or 
re-emerging disease(s). In the draft Guidelines, the key players 
in aquatic emergency preparedness and response system had 
been identified, including their roles and responsibilities. In 
addition, the actions to be undertaken during any disease 
emergencies had been described. During the ASEAN RTC, 
the Focal Points for ANAAHC completed the EPRS Audit 
based on the framework prepared by FAO. The Draft Regional 
Technical Guidelines, therefore, made use of the analysis of 

the responses to the questionnaire on Emergency Preparedness 
and Response Systems Audit for Aquatic Animal Diseases 
carried out by the ANAAHC Focal Points.

Scope and Purpose

The Regional Technical Guidelines is developed to help 
national regulators and stakeholders in responding to and 
managing suspected outbreaks of emergency aquatic animal 
diseases. Thus, the national emergency preparedness is 
improved in order to maximize the efficiency of response to 
serious outbreaks of aquatic animal diseases. The Regional 
Technical Guidelines is also aimed at providing guidance 
to Competent Authorities (CAs) in decision-making and in 
issuing regulations that are meant to minimize the impacts 
of serious aquatic disease occurrence and/or outbreaks 
through containment or eradication or mitigation whether at 
the regional, national, or farm levels. As a harmonized guide 
for aquatic EPRS among AMSs, the Regional Technical 
Guidelines also enumerate the actions to be undertaken by the 
AMS in case of the occurrence of known, unknown, existing, 
emerging or re-emerging disease(s).  

Special Features

During the development 
of the Regional Technical 
Guidelines, the set of Guiding 
Principles used as guide in the 
implementation of the Asia 
Regional Technical Guidelines 
on Health Management for 
the Responsible Movement of 
Live Aquatic Animals (FAO/
NACA, 2000), were mainly 
taken into consideration. More 
particularly, on the movement 

Box 2. Plan of Action for the Effective Management of Transboundary Disease Outbreaks in Southeast Asia

1. SEAFDEC/AQD in collaboration with the AMSs, to complete the EPRS audit questionnaires as basis for a systematic assessment of the 
EPRS situation in the AMSs

2. SEAFDEC/AQD with support from ANAAHC and Consultation partners, to develop the ASEAN EPRS guidelines including the mechanics 
based on the following processes: 
a. Use the analysis as a reference point 
b. Form a working group to develop the scope and contents, with zero draft to be circulated to participants including external experts 

for peer review
c. To capture in the guidelines the information, analysis and synthesis in the working group matrix either in the situational analysis or 

guiding principle or actual guidelines
d. Organize a writeshop to popularize and refine the guidelines including country-level implementation and monitoring 

3. To organize Part II of the Consultation for refinement of the draft guidelines and get a consensus, where Part II should not be limited to a 
workshop but as an actual capacity building on preliminary guidelines implementation, taking into consideration the following aspects: 
a. Simulation exercise
b. Database registry analysis of surveillance data, experts, laboratories, preparation of contingency plans for high-profile disease, 

aquatic epidemiology, risk analysis pathology, etc. including private sector leads
c. ASEAN process for endorsement and approval should be adhered to

4. ANAAHC and the Member Countries, to establish the AEPRS network to include experts from the AMSs, producers, academe, and 
institutional partners 

5. AMSs with collaborating partners, to develop a concept note or proposal for donors and explore new ways of resource generation and 
mobilization to support all the activities
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Box 3. Contents of the ASEAN Guidelines on Aquatic Emergency 
Preparedness and Response Systems for Effective Management 

of Transboundary Disease Outbreak in Southeast Asia

Abstract
Preface
Scope and Purpose
Background
Acronyms and Abbreviations
Terms and Definitions
Guiding Principles

Aquatic Emergency and Preparedness Technical Guidelines

 Section 1:   General Administration
  1.1  Roles and Responsibilities
  1.2  Communications
 Section 2:   Aquatic Emergency and Preparedness System
  2.1  Early Warning System
  2.2  Early Detection System
  2.3  Early Response Sys
 Section 3:   Implementation of the Technical Guidelines
  3.1  Capacity Building
  3.2  Contingency Plans
  3.3  Technical Plans/Emergency Preparedness and Response  

           System Toolkits
  3.4  Recovery from an Emergency Disease
  3.5  Monitoring and Evaluation
  3.6  Regional Cooperation

References
Appendix 1. List of Drafting Committee
Appendix 2. Competent Authorities in ASEAN Member States 

Responsible for Aquatic Animal Health Emergencies
Appendix 3. Flow diagram summarizing the different actions to 

be undertaken during any disease emergencies

Box 4. Flow diagram of the actions to be undertaken during disease emergencies

Recognizes disease signs

Aquaculturist

Report disease occurrence and send 
diseased samples (preferably live samples)

Fish Health Officer

Competent Authority• diagnose diseased samples for possible 
causative agent

• collect epidemiological data
o Data on disease signs observed
o Physicochemical parameters
o Introduction of other species into culture 

system
o Other relevant information

Inform aquaculture 
community

Report to OIE, NACA

Enhance Information, 
Education and 

Communication (IEC)

Contingency Plans

• should not transfer or sell diseased 
organisms

• should not release culture water to the 
surrounding environment

• should inform neighboring farms of 
suspected disease occurrence

• confirm diagnosis
• may send samples to 

other laboratories

Recommend treatment 
and control measures

of living aquatic animals within and across national boundaries 
which is a necessity for economic, social, and development 
purposes. However, since such movements could lead to the 
introduction of new and emerging pathogens, and to disease 
establishment, posing risks to the importing countries’ animal, 
plant and human health status, the role of sustainable aquatic 
health management is significant in reducing the risks arising 
from such introduction or spread of pathogens to a manageable 
level with the view to protecting animal, plant and human life. 
This aspect has also been considered in the Regional Technical 
Guidelines. Nonetheless, health management should also aim 
to protect the living aquatic resources, the natural aquatic 
environment, and aquatic biodiversity, as well as support the 
movement of aquatic animals and protect trade.

Furthermore, considering that there is free movement of 
aquatic species in transboundary waterways, collaboration 
among the concerned governments, public institutions, and 
the private sector, and all stakeholders, is also reflected in the 
Regional Technical Guidelines to achieve the full purpose 
of implementing effective aquatic health management 
in the AMSs. Specifically, the main part which is the 
Aquatic Emergency and Preparedness Technical Guidelines 
(SEAFDEC/AQD, in press) comprises three (3) main 
sections: Section 1: General Administration; Section 2:  
Aquatic Emergency and Preparedness System; and Section 3:  
Implementation of the Technical Guidelines as shown in 
Box 3. Moreover, the flow diagram (Box 4) which summarizes 
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the different actions to be undertaken during any disease 
emergencies is also indicated towards the end of the Regional 
Technical Guidelines.

Way Forward

The ASEAN Regional Technical Guidelines on Early 
Warning System for Aquatic Animal Health Emergencies, 
which had been considered by the ASEAN Mechanism 
and specifically endorsed by the Forty-first Meeting of the 
ASEAN Ministers on Agriculture and Forestry (AMAF) in 
August 2019, was submitted for consideration by SEAFDEC 
Council of Directors during its Fifty-second Meeting which 
was convened through Teleconference Session on 19 May 
2020 to discuss urgent matters, and through Ad Referendum 
Session for the other agenda, organized thereafter. Generally, 
the SEAFDEC Council made the following recommendations 
with respect to the implementation of the Regional Technical 
Guidelines: assessment and follow-up activities should be 
conducted to monitor the implementation of the Guidelines 
by the respective the AMSs; and the proposed follow-up 
actions should include the conduct of workshops where the 
AMSs could share information and lessons learned on aquatic 
animal health issues, especially those related to transboundary 
disease outbreaks in the Southeast Asian region.
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Western Region of Indonesia: the Nucleus of Anguillid Eel 
Fisheries and Trade 
Dina Muthmainnah, Ni Komang Suryati, Yanu Prasetyo Pamungkas, and Yenni Sri Mulyani

Recent statistical information indicates that Indonesia 
embraces a huge resource of anguillid eels in its western 
region, especially the areas in Sumatra Island and Java that 
face the Indian Ocean. There are a number of anguillid eel 
species in Indonesia, nine of which are the most common, 
i.e. Anguilla bicolor bicolor, Anguilla bicolour pacifica, 
Anguilla nebulosa nebulosa, Anguilla marmorata, Anguilla 
celebesensis, Anguilla borneensis, Anguilla interioris, 
Anguilla obscura, and Anguilla megastoma. The anguillid 
resources of Indonesia are being exploited mostly by small-
scale fishers who are mostly temporary fishers, fishing 
eels from evening to midnight and doing other jobs in the 
morning until noon. Anguillid eels are traded as glass eels 
or yellow eels where they have high potentials for export 
to the regional market. The demand of eel products in 
Indonesia is still low as it is not a food preferred by the 
local people, although processed eel products are now 
being developed and promoted in the country. In order to 
sustain the fisheries and management of the anguillid eel 
resources, it is deemed necessary that capacity building 
is promoted for the sustainable capture fisheries and 
aquaculture of anguillid eels, advocacies initiated for the 
conservation of the eel resources, and human resource 
enhanced in product processing and development, and 
marketing of anguillid eels.

Presently, 19 species and sub-species of anguillid eels are 
found in the world (Castle & Williamson, 1974; Watanabe et 
al., 2009), having wide global distribution from the tropical 
to subarctic zones. Although they do not occur along the west 
coasts of the North and South American continents, the west 
coast of Africa, and the east coast of South America, they 
are mostly found in the northern coasts along the Caribbean 
Sea (Kuroki & Tsukamoto, 2012) and in tropical waters, e.g. 
Indian Ocean. The Western Region of Indonesia that faces 
the Indian Ocean is one of the areas abundantly inhabited by 
anguillid eels. 

Anguillid eel is a unique species of high economic importance, 
and is an important food for its nutritional value. Anguillid eel 
is a catadromous species that essentially lives in freshwater 
habitats during their growth stages but breeds in an oceanic 
environment (Muthmainnah et al., 2019). Starting from eggs 
in the ocean, eels migrate to the shore as larvae (leptocephali) 
where they metamorphose into juveniles called “glass eels” 
and go up to the mouth of rivers where capture fisheries 
usually start. However, capture activity is not done every 
day, as glass eels are usually sold at high prices to big fish 
farm operators where they are cultured and the products are 
exported to foreign markets such as in Japan, South Korea, 

and China. Those not caught as glass eels go further up the 
river systems and are called “elvers” (with pigmentation), then 
spend several years in freshwater environment as “yellow eel.” 
Mature and ready to spawn, the eels (called “silver eel”) swim 
downstream and head to the ocean to spawn (Muthmainnah 
et al., 2016). However, information on the life history of 
anguillid eel, especially its reproduction is still completely 
limited (Kuroki & Tsukamoto, 2012), making this fish an 
interesting subject for research study, and for establishing the 
ways and means towards its sustainability.

Anguillid eel resources in the Western 
Region of Indonesia 

Indonesia is an archipelagic country with huge anguillid eel 
resource, which is highly distributed in the western region of 
Sumatra Island (mainly in Bengkulu and Lampung) and Java 
Island (in Pelabuhan Ratu of West Java and in Central Java), 
as well as in Sulawesi Island, Mahakam River of Kalimantan 
Island, Maluku Island, and Papua Island. Sugeha et al. (2008) 
indicated that there are nine species found in 15 rivers of 
Indonesia, and identified as Anguilla bicolor bicolor, Anguilla 
bicolor pacifica, Anguilla nebulosa nebulosa, Anguilla 
marmorata, Anguilla celebesensis, Anguilla borneensis, 
Anguilla interioris, Anguilla obscura and Anguilla megastoma 
(Figure 1). 

In his study, Aoyama (2009) dubbed Indonesia as the central 
area of anguillid eel diversity, where Anguilla marmorata is 
the eel species that is widely spread in the provinces that face 
the Indian Ocean (Matsui et al., 1970). Studies about anguillid 
eels in the Southeast Asian region are limited compared to 
the extensive studies on temperate eels conducted in Europe, 
United States, and Japan, making it necessary to carry out 
relevant studies in the region, especially in Indonesia. Thus, 
the Inland Fishery Resources Development and Management 
Department (IFRDMD) of the Southeast Asian Fisheries 
Development Center (SEAFDEC) based in Palembang, 
Indonesia in collaboration with the Research Institute for 
Inland Fisheries and Extension of the Marine Affairs and 
Fisheries Ministry of Indonesia, carried out the survey of 
anguillid eel resources in mouth of rivers and rivers of the 
western region of Indonesia facing the Indian Ocean, i.e. in the 
Provinces of Bengkulu, Lampung, West Java, and Central Java 
(Figure 1). During the survey, information were compiled 
on the fisheries of glass eels in the mouth of Cimandiri 
River (West Java Province); elver and yellow eel fisheries in 
Cimandiri River, and in the rivers in Bengkulu Province (i.e. 
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Jenggalu, Kungkai and Manna Rivers), in Lampung Province 
(i.e. Muara Kelapai and Way Ngaras River) and in Central 
Java (i.e. Serayu River and its tributaries).

Anguillid eel capture fisheries in Western 
Region of Indonesia

Anguilla bicolor bicolor and Anguilla marmorata are the 
most abundant anguillid eel species in Indonesia, one of 
the biggest eel producers in the world. In fact, anguillid eel 
capture fisheries and farm culture activities are more active 
in Indonesia than in any other Southeast Asian countries 
(Suryati et al., 2019). The eel capture fisheries in Indonesia 
are carried out by small-scale fishers. Records have shown 
that some companies from Japan import anguillid eels from 
Indonesia to meet their requirements for eel in their menus 
considering that the current production of temperate eels 
has been declining. This makes the tropical anguillid eels 
becoming more important in the global market (Muthmainnah, 
et al., 2016). Findings from the baseline survey have shown 
that in 2017, the estimated production from capture fisheries 
for glass eel and yellow eel (or young eel) for Anguilla bicolor 
(including A. bicolor bicolor, A. bicolor pacifica) and Anguilla 
marmorata has remained at around 10 t in recent years for 
glass eels, and less than 80 t for elvers and yellow eels.

Glass eel capture fisheries

In Indonesia, glass eel capture activity is only practiced in 
Pelabuhan Ratu Sub-district in West Java Province. The 
capture activity is carried out from evening to midnight. 
Capture fisheries of glass eels are usually carried out with the 
presence of collectors who also serve as distributors for the 
aquaculture industry. The glass eels are mainly caught from 
the river mouths between September and December using 
scoop net (Figure 2). The glass eels usually come in groups 
of multi-species (Aoyama, 2009).

Elvers and yellow eel capture fisheries

Cilacap in Central Java Province is an important and one of 
the largest yellow eel fishing grounds in Indonesia. Most of 
the elvers and yellow eels cultured in eel farms in Indonesia 
are supplied from the fishing areas in Cilacap. The fishers 
catch the elvers and yellow eels (Figure 3) from the river 
mouth, pools, paddy fields, and swamp areas from October 
to November, using trap and scoop net or what is also known 
as the PVC trap (Figure 4). 

Figure 1. Map of Indonesia (left); and anguillid eel species that inhabit Sumatra Island, and West and Central Java (right)  
(modified from Sugeha et al. (2008))

Figure 3. Yellow eel captured from Central Java Province

Figure 2. Scoop net for capturing 
glass eels

A. nebulosa nebulosa
A. bicolor pacifica
Anguilla spp.

A. bicolor pacifica
Anguilla spp.

A. interioris
Anguilla spp.

A. bicolor pacifica
Anguilla spp.
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Moreover, eel capture fisheries in Bengkulu Province in 
Sumatra Island (Figure 1) make use also of the PVC trap to 
capture the yellow eels from the middle basins of rivers and 
swamps. They do not scoop the glass eel at the river mouth. In 
Bengkulu Province, Suryati et al. (2018) found two species of 
anguillid eels, these were A. bicolor bicolor and A. marmorata. 

The biggest potential of eel fisheries is in the area along the 
western part of West Coast Regency (Muara Kelapai and Way 
Ngaras River) in Lampung Province (Sumatra Island). Muara 
Kelapai was identified as the location where Anguilla bicolor 
bicolor are captured while in Way Ngaras River, Anguilla 
marmorata could be captured. Most fishers do not prefer to 
catch the elvers, while eel collectors receive the eel juveniles 
or yellow eel from fishers to be sent to rearing ponds in West 
Java (Figure 5).

Figure 5. Yellow eels captured from West Java

The fishing gear used to capture the elvers and yellow eel is 
the fishing line without hook (Figure 6), trap, and fyke-net 
(Figure 7). Eels captured from the West Coast Regency of 
Lampung Province (Figure 8), are transported to Bengkulu 
and Jakarta, although the data on eel traffic in Lampung 
Province could not be obtained. Based on interviews with 
local fishers and collectors, the fishing activity is carried out 
around swamps surrounding the rice fields. Usually, the elvers 
are captured during the floods, high tide, or rainy season. In 
one week, the local fishers could catch approximately one 
quintal (equivalent to 100 kg) of elvers per week, which 

Figure 8. Elvers captured from Lampung Province, Sumatra

Figure 4. PVC trap for capturing elvers 
and yellow eel

Figure 6. Fishing line 
without hook for capturing 
elvers and yellow eels

Figure 7. Fyke net for 
capturing elvers and yellow 
eels

are then transferred to the collectors. Every two weeks, the 
collectors will send the elvers to buyers in Jakarta. In Cilacap 
District, intensive fishing activities for elvers have become 
the primary source of fishers’ income. The catch is bought 
by collectors and sent to various districts and cities in Java.

Utilization of anguillid eels 

In 2017, the recorded eel production of Southeast Asia comes 
from Indonesia and the Philippines. Indonesia reported its 
production at 4,407 t valued at USD 16.3 million while the 
Philippines produced 1,718 t valued at USD 4.1 million. It 
should be noted that most Indonesians do not like to eat eels, 
and as a result the demand for eels in the country is still low. 
In the Southeast Asian region in general, many people prefer 
to eat other fishes but not the anguillid eels may be because 
of its appearance which is like a snake. However, in Viet Nam 
about 50 % of its eel production is consumed by the local 
people (Suryati et al., 2019).
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Thus, most of the eels produced in the region are bound for the 
export market. Domestically, eels are not yet widely known 
as a nutritious food fish notwithstanding the market price that 
seems to be unaffordable by the local people. Nonetheless, 
eel products could be promoted in many processed forms 
and the prices reduced so that many people would patronize 
the products. Nowadays, efforts to introduce eel products 
to local communities in Indonesia are starting to take shape 
by producing processed food that is suited to the Indonesian 
taste, e.g. shredded eel meat, chips, and crackers, eel-sourced 
vitamin mixed with honey for children. Product development 
strives to change the look of anguillid eels in packaging to 
make sure that the food fish does not appear like a snake. This 
way, the Indonesians would be attracted to the processed food 
and increase their preference for consuming the anguillid eels. 
Recently, a good supply of unagi kabayaki can be found in 
big markets in Indonesia.

In addition, the development of simple culture method should 
be considered a priority way forward so that the market price 
of eels could be reduced. Currently, the prices of glass eels 
could be around IDR 1.0-3.0 million/kg glass eels or USD 
70-250/kg, while the availability of glass eels depends on the 
catch from the wild which is correlated with the season and 
location. Moreover, the distance between the fishing area and 
collection of the glass eel to the center of aquaculture is quite 
far, so that mortality during transport is still high although 
this could be addressed by developing improved eel transport 
technology. While hatchery research for the production of 
eel seeds is still in progress, another concern is the price of 
feeds for the cultured eels which could be expensive at about 
USD 2.5-4.0/kg. This is because eels require high protein 
content feeds (40-50 %) and some components of feeds are 
still imported. To decrease the price, the use of high protein 
ingredients could be minimized while carbohydrates are 
maximized through the improvement of feed technology, 
culture medium, and eel health.

Marketing of anguillid eels 

The price of glass eels actually depends on the demand, and 
for this reason it is important that coordination with collectors 
is done prior to the capture of glass eels to make sure that 
the catch is collected. Glass eel fishers are usually temporary 
fishers only from evening to midnight, when they become the 
man for catching the glass eel. Most of them have other jobs 
from morning to noon. Nonetheless, they get their fishing 
gears from collectors. 

A major concern that affects small-scale fisheries is, in general, 
the poverty of fishers. This condition deprives them from 
having considerable access in utilizing the fishery resources. 
Fishers usually do not have sufficient catching ability to 
produce fish, because of the lack of capital for acquiring the 
necessary fishing gear. As a result, their catch is directly sold to 

middlemen who have lent them some money or who provided 
them the fishing gear. In the Provinces of Bengkulu and 
Lampung, the middlemen are also the collectors, responsible 
for sending the eel catch to Java Island. 

Eel farming could provide a solution to the unstable supply of 
eel products and create prospects for increasing income and 
sustainable livelihoods for fishers. The leading eel farming 
areas of Indonesia are on Java Island i.e. in Sukabumi and 
Banyuwangi Provinces. The companies operating the eel 
farms in these provinces export frozen fresh eel meat and 
frozen processed eel, e.g. unagi kabayaki (grilled eel). The 
value of the anguillid eel exported to Japan during the last 
four (4) years could easily average USD 2.3 million per year. 

Sustainable management of anguillid eel 
resources

Regulations on the trading of eels are available in Indonesia, 
that the exportation of eels smaller than 150 grams is 
prohibited. However, considering the high price and demand 
for anguillid eels, a large quantity of the glass eels is traded 
without proper regulation and record in some cases. Measures 
should, therefore, be enforced to prevent the illegal trade and 
smuggling of glass eels, especially focusing on those persons 
that could be playing the role as exporters. Consequently, 
glass eel importing countries should also be made aware of 
the enforcement of such measures.

Anguillid eels are becoming much important food fish in the 
global market and the global demand for anguillid eels has 
been increasing. It is therefore necessary that the stakeholders 
are aware of the need to manage the anguillid eel resources for 
the sustainability of eel fisheries. It should also be considered 
that in the anguillid eel supply chain, gender issue plays an 
important role. Women are very much involved in the eel 
industry, acting as collectors. Specifically in the case of eel 
fisheries in Bengkulu and Cilacap, the women have been 
tapped to manage the financial aspects and bookkeeping as they 
were found to possess much better capabilities than the men.

The migratory nature of anguillid eels make them travel 
a long route from the deep ocean to freshwater rivers, not 
only in terms of distance but also in time. While migrating 
to the rivers, the anguillid eels could take a long time as they 
could encounter various obstacles/conditions that hinder 
their migration, e.g. fishing activities, cross-river obstacles, 
and habitat degradation. For maintaining the natural stocks, 
restocking could be considered, besides, restocking could also 
contribute to enhancing the awareness of stakeholders on the 
need to conserve the eel resources. For resource enhancement, 
closed season, e.g. for certain periods, should be established 
as it is more appropriate than closed areas, but this should be 
based on what is most appropriate in particular eel fishing 
areas. 
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In initiating the launching of such measure, the Ministry 
of Marine Affairs and Fisheries, Indonesia restocked the 
anguillid eel resources of Serayu River, Wonosobo Regency in 
October 2018. Another activity was the restocking of eel seeds 
(fingerlings) by a watchers communal group. In Bengkulu, 
the collectors always remind the fishers to restore the silver 
eel resource (Figure 9). 

Issues and constraints

Across the world, anguillid eels are important food and 
cultural resource (Kuroki et al., 2014a), but their populations 
have drastically decreased worldwide over the past few 
decades. The International Union for Conservation of Nature 
(IUCN) evaluated 13 species of anguillid eels and categorized 
A. anguilla as a critically endangered species, A. japonica 
and A. rostrata as an endangered species, A. borneensis as 
a vulnerable species, and the remaining species as nearly 
threatened, least concern or data deficient species in the list 
(IUCN, 2019). After the IUCN evaluation, the endangered 
status of Anguilla species has become a frequently broadcasted 
topic by the mass media and, hence, common names have also 
been used frequently. In addition, the shortage of temperate 
eel resources induced new exploitation of tropical eels in 
temperate regions. 

For the sustainability of the utilization and management of the 
anguillid resource, information on the status and trends of eel 
resources is very important. However, to date data on catch 
statistics on anguillid eels in the Southeast Asian region are 
still incomplete. Data collection should therefore be enhanced 
as it is the way of ensuring the sustainable utilization of 
tropical anguillid eels. While the data collection scheme for 
anguillid eel fisheries is still being developed, and considering 
that the anguillid eel resources are very dynamic, the most 
appropriate management program should be developed for 
keeping the sustainability in place. Policy makers could also 
initiate establishing suitable fisheries management policies 
for the benefit of the fishers as well as of the anguillid eel 
resources. One promising solution for sustainable small-scale 
fisheries could be for the government to support the fishing 
gears and advocate the necessary catch management system 
as well as the prospect of providing capital grants. This could 
contribute to efforts of increasing the eel stock either by 
allowing natural recruitment or by aquaculture. 

Way Forward

Capture fisheries development could be enhanced by providing 
assistance to fishers in terms of eel fishing gear. Advocacy 
on the use of environment-friendly fishing gear should be 
intensified, as well as other schemes such as socializing 
fishing methods and proper handling of seeds (glass eels) 
after capture. Collection of capture fisheries statistics should 
also be improved for the sustainability of the eel fisheries.

Aquaculture development can be promoted by developing 
some pilot cultivation of eels (glass eels to elvers, and elvers 
to consumption size), improving the technical guidance 
and training on eel cultivation, training on processing eel 
feeds, and providing the facilities and infrastructure of eel 
cultivation (seeds, feed, permanent ponds, plastic ponds). 
Traceability of the produce should be assured which could 
include the need to obtain aquaculture certification, while 
collaboration on eel cultivation research and improvement 
of the statistical collection systems for aquaculture statistics 
should be enhanced.

Conservation could be promoted by releasing glass eels 
or cultured juveniles into inland waters, identifying the 
important eel habitats, and maintaining the eel habitats (from 
sedimentation, wastewater, and constructing water fishways). 
Furthermore, product processing and marketing could be 
enhanced through training and human resource development 
while business development could include eel product 
development and credit.
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Severity of the Impacts of COVID-19 Pandemic on Small-
scale Fisheries of Thailand: A Preliminary Assessment 
Isara Chanrachkij, Penchan Laongmanee, Jeerasak Lanmeen, Thanyalak Suasi,  
Jariya Sornkliang, Rattana Tiaye, Nakaret Yasook, Santhipong Putsa, and  
Shiela Villamor Chumchuen

The onslaught of COVID-19 was declared a global 
pandemic by the World Health Organization (WHO) 
on 11 March 2020 due to alarming levels of spread and 
severity as well as distressing levels of inaction (WHO, 
2020). To control the rate of infection, countries around 
the world have taken several measures such as home 
confinement, travel bans, and business closures. In the 
case of Thailand, the Government enforced the State 
of Emergency on 26 March 2020, and subsequently, the 
nationwide curfew and lockdown were imposed on 3 and 
4 April 2020, respectively, that led to travel restrictions 
across provinces and borders, and suspensions of domestic 
and international flights (MOPH, 2020). Thailand is among 
the countries in the world that acted earlier and ranked 
very low in terms of COVID-19 infections and currently 
recorded only more than 3,000 positive cases.

COVID-19 is believed not to affect fish nor does it cause 
infection in humans by consuming fish. However, the 
dwindling supply and demand of fish has impacted on the 
livelihoods of small-scale fishers, who are vulnerable to the 
indirect impacts of the pandemic. The pandemic situation 
is rapidly evolving and the impacts of the pandemic on 
small-scale fisheries are varying due to changing consumer 
demands, market access, and logistical problems related 
to transportation and border restrictions. This in turn 
brought about detrimental effects on the social well-
being and economies of nations as well as on food security 
and nutrition of populations, especially the small-scale 
fishers who rely on fish for animal protein and essential 
micronutrients. In this connection, the Fisheries and 
Aquaculture Department of the Food and Agriculture 
Organization of the United Nations (FAO) initiated 
several actions to mitigate the impacts of COVID-19 on 
the fisheries and aquaculture sector. FAO provided and 
continued to share up-to-date information such as policy 
briefs and other relevant documents containing practical 
information on coordinated support to development of 
measures and interventions that address the impacts of 
COVID-19 on fisheries and aquaculture (FAO, 2020a). FAO 
also tapped the SEAFDEC Training Department (SEAFDEC/
TD) to assess the impacts of the COVID-19 pandemic 
on small-scale fisheries of Thailand and to identify the 
adaptive strategies carried out by the small-scale fishing 
communities to mitigate such impacts. 

Small-scale fisheries play an important role in food security 
and nutrition, poverty eradication, equitable development, 
and in sustainable resource utilization. Aside from providing 
nutritious food fish for local, national, and international 
markets, small-scale fisheries also generate income supporting 
households, as well as local and national economies. 
Encompassing all activities along the value chain including 

pre-harvest, harvest, and post-harvest, small-scale fisheries 
contribute about half of global fish catches and employ 
more than 90 percent of the world’s marine fisheries sub-
sector workforce, about half of whom are women. However, 
small-scale fisheries have been frequently neglected in socio-
economic and political processes, and not given appropriate 
attention in policy formulations (FAO, 2015; 2020b). 

In Thailand, the majority of fishers are small-scale also known 
as artisanal (DOF, 2015), and the country is one of the major 
fish producers and exporters in the world (FAO, 2020b). 
Fish is a generally affordable source of protein for dietary 
health and food security, and are important in the livelihoods 
of small-scale fishing communities. In more than 2,500 
fishing villages in rural coastal areas of Thailand, the catch 
of artisanal fishers, although usually meant for household 
consumption, considerably supports an important food supply 
chain that involves a large number of women in buying/selling 
and processing. The small-scale fishers use fishing vessels 
categorized as artisanal (< 10 GT). The other category of 
fishing vessels in Thailand is known as commercial (10 - < 
60 GT). 

Fishing 
Vessels Catch

Commercial
22 %

Artisanal
78 %

Commercial 
89 %

Artisanal
11 %

Figure 1. Ratio of active fishing vessels by number in 2015 (left) 
and ratio of catches by quantity in 2014 (right) of artisanal and 

commercial fisheries of Thailand

Figure 1 indicates that although around 78 percent of the 
42,512 fishing vessels in Thailand in 2015 are artisanal, 
about 89 percent of the 1.24 million t total catch in 2014 
was contributed by commercial fisheries (DOF, 2015). It 
is therefore necessary that fisheries management measures 
should also consider the significant role of the artisanal or 
small-scale fisheries sub-sector in alleviating poverty and 
ensuring food security.

This preliminary study was carried out to generate the relevant 
information that could serve as guide for developing programs 
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areas where fishing activities such as catching crab using 
gillnet, are carried out after 10:00 p.m. Moreover, although 
restrictions on movements of small-scale fishers had led to 
reduction in the number of fishing days from 20 days/month 
to 10-15 days/month, there had been no change in the catch 
rate. However, the story is different in commercial fisheries 
in the border provinces, particularly in Trat and Chanthaburi 
Provinces. As one of the centers of the country’s commercial 
fisheries, the insufficient numbers of laborers who are mostly 
migrants and issued a one-day boarding pass that expires daily, 
had affected their commercial fishing operations. This concern 
was exacerbated when reissuance of the workers’ boarding 
passes was suspended due to border lockdown.

Fish Trade 

• Fish supply
Due to travel restrictions and limited operation period of 
wholesale markets, middlemen could not deliver the fish 
and fishery products to major fish markets. As a result, the 
middlemen stopped buying fish or bargained at extremely low 
prices, thus, some fishers discontinued their fishing operations. 
Some fishers started to sell their catch by themselves but there 
were not enough customers because tourism activities were 
also suspended.

Figure 2. Locations of the respondents from small-scale fishing 
communities in the 10 sample coastal Provinces of Thailand

Fishing activities 

The nationwide curfew, which was enforced from 10:00 p.m. 
to 4:00 a.m. of the following day, did not significantly affect 
the fishing activities of local fishers. Normally, squid fishers go 
out for fishing around 4:00 a.m. and return before 10:00 p.m., 
and they are able to easily travel from their homes to fishing 
ports. Nonetheless, a permission document issued by the local 
government or community leader could be necessary in some 

•	 Demand	for	fish
There was an increase in seafood consumption on one hand, 
when the price of fish had been reduced to almost 50 percent. 
However, the restrictions in local markets made it difficult for 
consumers to access fish and fishery products. On the other 
hand, seafood consumption decreased when people stayed at 
home and bought fresh food less frequently than during the 
normal situation, and preferred meat and poultry products that 
could be stored for a longer period of time and easy to cook. 

As lockdown continued, the fresh seafood preferred by 
customers could not be delivered outside the provincial areas, 
making it difficult for small-scale fishers to maintain the 

that could support the small-scale fishers in mitigating the 
impacts of the COVID-19 pandemic, particularly to enable 
them to sustain their livelihoods and enhance their well-being. 
Results of the study are discussed in the foregoing text of 
this article.

Survey on the impacts of the COVID-19 
pandemic on livelihoods of small-scale 
fishers

The survey was carried out from April to May 2020 involving 
a total of 13 respondents (3 females and 10 males), comprising 
small-scale fishers (n=11), Village Chief (n=1), and Fisheries 
Officer (n=1) from 10 coastal Provinces of Thailand, namely: 
Bangkok, Rayong, Chantaburi, Trat, Petchaburi, Chumphon, 
Ranong, Phang Nga, Phuket, and Krabi (Figure 2). Using 
a questionnaire, the respondents were asked to provide 
information on the impacts of the COVID-19 pandemic 
on their livelihoods and their adaptations to mitigate such 
impacts. The questionnaire includes fishing activities, trade, 
processing, gender, assistance, and fishery resources and 
habitats. However, due to travel restrictions during the 
nationwide lockdown, the interviews were conducted through 
telecommunication (e.g. using mobile phone or smart phone 
applications). 
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quality of frozen products. Moreover, the tourism industry and 
its chains (e.g. hotels, restaurants, and catering also known 
as horeca business) in Thailand had the highest demand for 
fish and fishery products. However, the demand significantly 
decreased when the country’s tourism industry was badly 
affected by the pandemic.

Gender 

Women who had been working in fish processing factories 
might have lost their jobs because of suspension in fish 
processing due to lack of raw materials. In general however, 
the COVID-19 pandemic did not have significant impact on 
the roles of women in generating household incomes for they 
could still continue to provide assistance in backyard fish 
processing and marketing. The menfolk had also become 
more involved in processing activities than before because 
their time that is supposed to be devoted for fishing have 
been lessened or discontinued to some extent. Moreover, the 
youth, who are more adept in information technology, has 
made meaningful contributions to the thriving family business 
by mainly facilitating the online trading of fish and fishery 
products. During the pandemic, the relationship among family 
members had become more bonded and many families had 
been generating better incomes. 

Assistance to small-scale fishers

Under the Fisheries Act 2015, the Government of Thailand 
through the Ministry of Agriculture and Cooperatives 
provided the registered fish farmers and small-scale fishers 
with financial assistance at THB 5,000 (USD 167) per month 

E-commerce

The restrictions and limitations in direct marketing had 
prompted many fishers to turn to e-commerce as a strategy 
to alleviate the impacts of the pandemic on their livelihoods. 
The online trading of fresh and/or processed fish and fishery 
products seemed to be successful despite of limitations on 
delivery services. The high number of online orders indicated 
that the access of consumers to fish and fishery products was 
enhanced. Interestingly, the e-commerce has involved the 
whole family in the business wherein the youth plays the 
active role of facilitating the online trading.

Fish Processing

Processed fish and fishery products were difficult to sell due 
to limited transportation services. Also, several processing 
activities in factories were discontinued because of shortage 
of raw materials since many local fishers stopped fishing, 
and also because of considerable reduction of the demand 
from consumers. Although local fishers prefer to trade fresh 
fish at local markets, but when the price is low, fishers would 
process the fish by themselves so that they could still earn 
some income. 
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in April-June 2020 to enable them to cope with the impacts 
of the COVID-19 pandemic. The fund is released through the 
Agriculturist Assistance Project approved by the Cabinet in 
28 April 2020. In addition, food and daily subsistence goods 
have also been provided by the local government units.

Fishery resources and habitats

The respondents had varying opinions on the impacts of the 
COVID-19 pandemic on the fishery resources and habitats. 
Local fishers believe that the depleted fishery resources 
and damaged habitats could recover due to the decrease in 
fishing efforts, as some small-scale fishing activities have 
been discontinued because of low demand for seafood and 
commercial fishing activities have stopped to operate because 
of lack of workers. Also, they indicated that the habitats could 
recover because of the closure of the tourism industry, thus, 
the environment would no longer be disturbed by human 
activities. 

On the other hand, other fishers worry that since many 
people who have become jobless, they would return to their 
hometowns and engage actively in fishing. If such a situation 
is uncontrolled, it could result in depletion of the fishery 
resources because of increased fishing pressure. 

Recommendations and Way Forward

The COVID-19 pandemic has not affected the fishing 
activities of small-scale fishers, as these are normally carried 
out within the vicinity of their fishing villages and beyond 
the curfew hours. Nonetheless, the trading of their catch has 
been adversely impacted by logistical restrictions, which 

led to loss of income and low supply of raw materials for 
processing. Although some small-scale fishers are able to 
mitigate such impacts by adapting a new trading strategy (e.g. 
e-commerce) that involves the whole family and gaining for 
them better incomes. Online trading has been successful for 
most small-scale fishing communities, helping the small-scale 
fishers boost their livelihoods and at the same time providing 
the consumers access to healthy food during the nationwide 
lockdown. Nevertheless, in order to maintain good quality of 
fish and fishery products during delivery process, fish handling 
techniques should be improved. Also, the capability of the 
small-scale fishers on online trading should be enhanced so 
that they would be able to trade their products directly to 
consumers and no longer depend on middlemen. SEAFDEC 
could support in the human resource development aspects, 
specifically by organizing training sessions that introduce the 
techniques on fish handling, processing, packaging, online 
trading, and others. 

The establishment of small-scale fishers’ groups is also crucial 
in promoting coordination and collaboration among fishers, 
government, and non-government organizations. Through 
such fishers’ groups, strategic or resilience plan to mitigate the 
impacts of COVID-19 pandemic and other disasters could be 
developed, while microfinance schemes could be established 
to improve their financial condition. Furthermore, measures 
to maintain the safety of small-scale fishers at sea should be 
promoted. With regard to labor issues and safety onboard 
commercial fishing vessels, deck machinery and equipment 
as well as living conditions of crew should be improved. 
Also, appropriate technology to reduce manpower in fishing 
operations should be promoted and the skills of fishers to 
operate modern deck machinery should be enhanced.
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To support fisheries management, the collection of data and 
development of database on small-scale fisheries should be 
promoted. The results of this preliminary study could be 
useful for future studies on small-scale fisheries recognizing 
its significant contribution to poverty alleviation and food 
security, and at the same time focusing on the enhancement of 
the well-being of small-scale fishers and the status of fishery 
resources and habitats amidst pandemics. 
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CALENDAR OF EVENTS
Date Venue Event Organizer(s)

2020

2-3 July Webinar Webinar on Impact of the COVID-19 on Fisheries and Aquaculture in 
Southeast Asia 

SEAFDEC Secretariat 

3-7 August Online Training Online Regional Training of Trainers (TOT) on Fish Handling 
Techniques Onboard Fishing Vessels 

SEAFDEC/TD

5 August Virtual Meeting Special Senior Officials’ Meeting of the 41st Meeting of the ASEAN 
Ministers on Agriculture and Forestry

ASEAN

20 August Teleconference Regional Consultation Workshop on the Utilization of Fisheries 
Geographic Information System (FGIS) and Remote Sensing (RS) to 
Improve Fisheries Management in Southeast Asia

SEAFDEC/TD

24-26 August Teleseminar Teleseminar on Way Forward for Combating IUU Fishing in Southeast 
Asia

SEAFDEC/TD

27-28 August Teleworkshop Teleworkshop on Development and Improvement of Regional Tools 
(RFVR and PSM) for Combating IUU fishing in the Southeast Asia 

SEAFDEC/TD

27-28 August Teleworkshop Gulf of Thailand Sub-regional Consultation Workshop on Developing 
a Plan of Activity for Transboundary Fisheries Resources

SEAFDEC/TD

31 Aug – 4 Sep Online Training Online Regional Training Course on Sampling Gear Design for 
Onboard Fisheries Resource Survey

SEAFDEC/TD

1-4 September Virtual Meeting 35th Session of the FAO Regional Conference for Asia and the Pacific FAO/RAP

10-30 September Distance Seminar Distance Seminar on the 2018 Collaborative Research Survey on 
Marine Fisheries Resources and Environment in the Gulf of Thailand 
by M.V. SEAFDEC 2

SEAFDEC/TD

15 September Teleconference Regional Consultation Workshop on Developing a Planned of 
Activities for Fisheries Resources Enhance-ment in Southeast Asian 
Region

SEAFDEC/TD

21 and 28 Sep Online Meeting Online Regional Technical Meeting on Reducing Negative Impact 
to Ecosystem, Optimizing Energy and Fuel Consumption, and 
Enhancing Safety in Fishing Practices in Southeast Asia

SEAFDEC/TD

21 Sep - 20 Dec Online Course Distance Learning Course: Principles of Aquaculture Nutrition SEAFDEC/AQD

23-24 September Webinar Webinar on Fisheries Subsidies: Southeast Asian Region Perspectives SEAFDEC Secretariat

September 
(tentative)

Webinar Webinar on Traceability System for Fish and Fisheries Products in 
Southeast Asia

SEAFDEC Secretariat

September 
(Tentative)

Online course Training Course on AquaNutrition Online SEAFDEC/AQD

6-9 October 
(Tentative)

Virtual Meeting Inception Workshop for MFRD Project SEAFDEC/MFRD

21 October Virtual Meeting 42nd Meeting of the ASEAN Ministers on Agriculture and Forestry ASEAN

October 
(Tentative)

Online Course Distance Learning Course: Basic Principles of Health Management in 
Aquaculture

SEAFDEC/AQD

10-11 November 
(Tentative)

Virtual Meeting 43rd Meeting of the SEAFDEC Program Committee Meeting (PCM) SEAFDEC Secretariat

17-18 November 
(Tentative)

Virtual Meeting 23rd Meeting of the Fisheries Consultative Group of the ASEAN-
SEAFDEC Strategic Partnership (FCG/ASSP)

Secretariat SEAFDEC

24 November Virtual Meeting Core Expert Meeting on Fisheries Management Strategies for Pelagic 
Fish Resources in the Southeast Asian Region

SEAFDEC/MFRDMD

25 November Virtual Meeting Core Expert Meeting on Research for the Enhancement of 
Sustainable Utilization and Management of Sharks and Rays in the 
Southeast Asian Region

SEAFDEC/MFRDMD

2 December Virtual Meeting 6th Meeting of the Scientific Working Group (SWG) on Neritic Tuna 
Stock Assessment in the Southeast Asian Waters

SEAFDEC/MFRDMD

8 December Virtual Meeting Technical Meeting on Regional Plan of Action for the Management of 
Fishing Capacity (RPOA Capacity)

SEAFDEC/MFRDMD

2021

1-5 February Rome, Italy 34th Session of FAO Committee on Fisheries FAO
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What is SEAFDEC?
SEAFDEC is an autonomous intergovernmental body established as 
a regional treaty organization in 1967 to promote sustainable fisheries 
development in Southeast Asia. SEAFDEC currently comprises 11 Member 
Countries: Brunei Darussalam, Cambodia, Indonesia, Japan, Lao PDR, 
Malaysia, Myanmar, Philippines, Singapore, Thailand, and Viet Nam.

Vision
Sustainable management and development of fisheries and aquaculture to 
contribute to food security, poverty alleviation and livelihood of people in 
the Southeast Asian region

Mission
To promote and facilitate concerted actions among the Member Countries 
to ensure the sustainability of fisheries and aquaculture in Southeast Asia 
through:
i. Research and development in fisheries, aquaculture, post-harvest, 

processing, and marketing of fish and fisheries products, socio-economy 
and ecosystem to provide reliable scientific data and information.

ii. Formulation and provision of policy guidelines based on the available 
scientific data and information, local knowledge, regional consultations 
and prevailing international measures.

iii. Technology transfer and capacity building to enhance the capacity of 
Member Countries in the application of technologies, and implementation 
of fisheries policies and management tools for the sustainable utilization 
of fishery resources and aquaculture.

iv. Monitoring and evaluation of the implementation of the regional 
fisheries policies and management frameworks adopted under the 
ASEAN-SEAFDEC collaborative mechanism, and the emerging 
international fisheries-related issues including their impacts on fisheries, 
food security and socio-economics of the region.

Secretariat
    P.O. Box 1046 

Kasetsart Post Office
 Bangkok 10903

Thailand
Tel: (66-2) 940-6326
Fax: (66-2) 940-6336

E-mail: secretariat@seafdec.org
http://www.seafdec.org

Training Department (TD)

Marine Fisheries Research 
Department (MFRD)

52, Jurong Gateway Road,
#14-01, Singapore 608550

Tel: (65) 9046-4787
Fax: (65) 6334-1831

E-mail: Ong_Yihang@sfa.gov.sg
http://www.seafdec.org

Aquaculture Department (AQD)

Main Office: Tigbauan, 
5021 Iloilo, Philippines

(63-33) 330-7000
Fax: (63-33) 330-7002

Manila Office: Rm 102 G/F  
Philippine Social Science Center (PSSC)

Commonwealth Avenue, Diliman
Quezon City 1101 Philippines

Tel & Fax: (63-2) 927-7825
E-mail: aqdchief@seafdec.org.ph

http://www.seafdec.org.ph

Taman Perikanan Chendering, 
21080 Kuala Terengganu, Malaysia

Tel: (609) 617-5940
Fax: (609) 617-5136

E-mail: mfrdmd@seafdec.org.my
http://www.seafdec.org.my

Marine Fishery Resources 
Development and Management 
Department (MFRDMD)

SEAFDEC  AddressesSoutheast Asian Fisheries Development Center
(SEAFDEC)

 P.O. Box 97
Phrasamutchedi

Samut Prakan 10290
Thailand

Tel: (66-2) 425-6100 
Fax: (66-2) 425-6110 to 11

E-mail: td@seafdec.org
http://www.seafdec.or.th

Inland Fishery Resources 
Development and Management 
Department (IFRDMD)

Jl. Gub. HA. Bastari No.08
RT.29 RW.27 Kel. Silaberanti 

Kec. Seberang Ulu I, Jakabaring, Palembang 30252
Sumatera Selatan, Indonesia

Tel: +627115649600; Fax: +627115649601
E-mail: ifrdmd@seafdec.id 

http://www.seafdec.id

AQD

MFRDMD

Secretariat TD

MFRD

IFRDMD
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The third prize winner, Santhisouk, from the national drawing contest in Lao PDR

National Drawing Contests were organized in all ASEAN-SEAFDEC Member Countries as part of the preparatory process for the ASEAN-SEAFDEC Conference on 
Sustainable Fisheries for Food Security Towards 2020 “Fish for the People 2020: Adaptation to a Changing Environment” held by ASEAN and SEAFDEC  

in June 2011 in Bangkok, Thailand, in order to create awareness on the importance of fisheries for food security and well-being of people in the region.
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