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T
he East and South China Seas (ECS 
and SCS) play a valuable ecological and 
economic role in Asia, providing food 
security and livelihoods to millions of 
people. Catches from these fisheries 

hold a value of USD 7.4 billion per annum in the 
ECS and USD 15.4 billion in the SCS as of 2018.  
At the same time, these ecosystems have faced 
decades of damage from overfishing, climate 
change, marine plastic pollution, and other 
stressors. In order to restore and effectively 
manage these marine ecosystems for the 
benefit of both present and future generations, 
urgent policy action is required at the regional 
level from fisheries stakeholders and governing 
bodies. 

A continuation and expansion of the previous 
report Boom or Bust: the future of fish in the 
South China Sea, this report provides the 
scientific basis needed to support ongoing 
actions and inform new policies. In addition 
to taking stock of the current state of ECS 
and SCS ecosystems, our research identifies 
key threats. These include the emergent 
regional phenomenon of feed-grade fishing 
and its use in aquaculture. The potential fate 
of these valuable marine resources is then 
explored under various climate change and 
fisheries management scenarios. By using 
sophisticated ecological modelling techniques, 
the application of climate change and fisheries 
management scenarios in the models provides 
crucial scientific evidence outlining the impacts 
of human activity on the ECS and SCS marine 
resources.

Our analysis reveals the most and least viable 
routes towards achieving sustainable marine 
ecosystems across the ECS and SCS. We have 
focused on the ten most highly consumed 
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species groups on the Hong Kong seafood 
market given the city‘s regionally significant 
consumption and  import of seafood. In both 
ecosystems, many of these key species, such 
as a croakers and groupers, are under serious 
threat from overexploitation and will be reduced 
to population sizes of only a fraction of what 
they were just a few decades ago. This is 
especially true under a severe climate change 
scenario, where fish biomass is expected to fall 
by up to 15 times in the SCS and 1.4 times in 
the ECS from present day to 2100. 

In the most extreme scenario modelled, a 
50% increase in fishing effort combined with 
severe climate change could result in an annual 
loss of USD 11.4 billion in fisheries revenues, 
or 6.4 million tonnes of fish biomass, in the 
SCS ecosystem by 2100. Under the best-case 
scenarios for both climate change and fishing 
management (i.e. a low emission scenario 
with 50% decrease in fishing effort), the SCS 
is still projected to lose USD 6.5 billion, or 1.5 
million tonnes in biomass across the ten species 
groups per year. This highlights the critically 
overexploited state of the SCS fisheries, made 
worse by warming sea temperatures that trigger 
the northward migration of species away from 
traditional fishing grounds.

The future of the ECS is not as dire as that of 
the SCS; when fishing effort is decreased by 
50%, the ECS exhibits potential to surpass 
present-day fish and invertebrate biomass by 
the year 2100. However, this is accompanied 
by a major change in the types of species 
being caught, with many of today’s commonly 
consumed fish species becoming short in 
supply as climate change and human activity 
alter the habitats of these species. 



2

The SCS serves as a cautionary tale for the 
ECS. If fishing effort is left unchecked to pursue 
short-term economic gains (i.e., the USD 890 
million gain projected under the higher fishing 
effort scenario), the ECS may eventually cross 
a tipping point and follow the trajectory of the 
SCS — one where overexploitation leads to 
irreparable economic and biological losses.
Simultaneously, the rapid growth in aquaculture 
and the resulting need for fish-based feed has 
fuelled the unsustainable catch of juvenile fish 
from wild populations. In a practice known as 
feed-grade fishing (FGF), fish and invertebrates 
are indiscriminately caught in large quantities 
to produce feed for aquaculture and livestock, 
depleting fish populations at accelerated rates. 
Driving these issues are broader, interacting 
factors such as inefficient governance, 
stressors from climate change, and socio-
economic development trajectories. 

Based on data from five Chinese provinces, 
we ran further scenario modelling to explore 
the dangers of FGF practices. Results showed 
that the continued proliferation of feed-grade 
fisheries for aquaculture will result in revenues 
that are at least ten times lower than if only 
mature fish were caught and sold for direct 
human consumption. Additionally, the removal 
of juveniles from wild populations through FGF 
practices will cause further declines in total 
biomass. Given the risk that fish-fed aquaculture 
poses to ECS and SCS fish stocks, aquaculture 
industries must urgently consider shifting to 

alternative protein and feed sources in order to 
reduce pressures on marine resources.

There are large benefits associated with the 
reduction in both fishing effort and greenhouse 
gas emissions, in relation to both the ECS 
and SCS, which will allow for the full or partial 
recovery of fish biomass levels and fisheries 
revenues. An optimal approach is for ECS and 
SCS nations to collaborate on regional levels 
to form multilateral fisheries management 
agreements. The major concerns affecting 
the two large marine ecosystems can only be 
effectively addressed from a regional level, in 
contrast to the current fragmented approach of 
ECS and SCS governance. 

With a strong commitment to regional fisheries 
management and climate change mitigation, 
the ocean’s fisheries resources can continue 
to support the region’s human, social, and 
economic well-being for generations to come. 
To preserve the ecological and economic 
longevity of Asia’s most valuable fishing 
grounds, it is crucial that action is taken on the 
following three main themes: initiating regional 
dialogues, addressing feed-grade fishing 
practices, and integrating climate change and 
fisheries management policies. Without action, 
there will likely be devastating social, economic, 
and ecological consequences for Asia’s marine 
ecosystems and the billions of people who 
depend on it. 
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