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Over the last two decades, several re-
ports have compiled what is known 
about the economic impacts of harm-
ful algal blooms (HABs) [1-4]. Although 
these reports attempted to gather com-
prehensive economic impact data, both 
the type and amount of data available 
were limited. One past study estimated 
the cost of HABs in the European Union 
at $800 Million [2] but most of that cost 
was extrapolated for a very few HAB 
organisms. Furthermore, most coun-
tries have neither conducted economic 
analyses of HABs nor collected data that 
can be used to generate reliable quanti-
tative estimates of net economic losses 
and economic impacts. The lack of data, 
appropriate and standardized proto-
cols, and the dearth of peer-reviewed 
studies hampers efforts to quantify the 
societal costs of increasingly frequent, 
intense and long-lasting HAB events 
and to help evaluate the cost of various 
strategies being developed for HAB pre-
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vention, control, and mitigation.
To strategize how specific economic 

studies can be used to assess the economic 
impacts of HAB and mitigate their risks, 
a joint GlobalHAB-PICES workshop was 
held on 17-19 October, 2019, prior to 
the annual meeting of the North Pacific 
Marine Science Organization (PICES). 
During this 2.5-day workshop, over 48 
international experts on economics and 
the science of HABs from the USA, Ja-
pan, Australia, Canada, Korea, the UAE, 
China, France, Norway, Chile, Scotland, 
Spain, and the UK discussed a compen-
dium of case studies that highlight the 
economic impacts of HABs on farmed 
salmon and shellfish and on wild-caught, 
reef-based fisheries. 

Workshop discussion topics includ-
ed the net impacts of HABs, their costs, 
and coastal resilience to HABs world-
wide. Plenary lectures included world-
wide examples of wild fisheries, recrea-
tional fisheries and aquaculture losses. 

The five case studies were: 1. US west 
coast Pseudo-nitzschia and impacts on 
shellfish and marine mammals; 2. Ko-
rea Margalefidinium (=Cochlodinium) 

polykridoides including impacts on wild 
and aquacultured fish kills; 3. Ciguat-
era fish poisoning; 4. Fish aquaculture 
including examples from the E.U., Can-
ada, Chile; and 5. Shellfish aquaculture 
losses.

The economic impact of HABs is rec-
ognized to be large, although currently 
poorly quantified in many of the world’s 
coastal areas. The losses faced by insur-
ers are huge. At the workshop, a repre-
sentative from a reinsurance company 
specified that 45% of insurance claims 
are now from HABs. In fact, it was stated 
that the loss due to HABs is larger than 
any storm that insurers have ever faced. 
In the Republic of Korea, an insurer has 
already collapsed due to frequent and 
enormous losses of aquaculture fish 
due to HABs. 

Participants at the GLOBALHAB Workshop: Evaluating, Reducing and Mitigating the Cost of Harmful Algal Blooms, at the Victoria, British 

Columbia, Convention Center from 17-19 October 2019.
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Several examples of HAB-related 
losses and loss mitigation were dis-
cussed at the workshop in detail. A HAB 
incident in northern Norway alone re-
sulted in the loss of 14 thousand tons 
of Atlantic salmon in May 2019, result-
ing in a total loss of at least 330 mil-
lion USD, including insured losses of 45 
million USD, underinsured values and 
deductibles of 40 million USD, losses of 
future salmon sales at 160 million USD, 
cleanup costs at 30-40 million USD, 
and loss of taxes and unemployment 
benefits at 50 million USD. In Brittany, 
France, the Laboratoire d’Economie et 
de Management de Nantes-Atlantique 
(LEMNA), University of Nantes, is con-
ducting a detailed estimation of the im-
pacts of shellfish trade bans caused by 
HABs. Researchers at LEMNA are creat-
ing a database documenting these trade 
bans from 2004 through 2018 at shell-
fish harvesting areas in four French de-
partments (Finistère, Morbihan, Loire-
Atlantique and Vendée). These four 
areas encompass about 700 shellfish 
farms representing 37,600 tonnes of 
products with an estimated value €141 
million, i.e. 20% of the national shellfish 
harvest. 

Finally, breakout groups discussed 
strategies for mitigation including the 
value of information from better or 
more refined forecasts. Questions ad-
dressed included: Can contingency 
planning reduce loss? How do we open 
areas more quickly, how do we make 
closures shorter, and what is the value 
of information from better forecasts? 
What is the cost benefit analysis of mon-

itoring programs? How much should 
be spent on monitoring? For insurance 
purposes, how do we reduce the cost of 
HABs?

The huge HAB-related losses to in-
dustry, consumers and governments 
illustrate the need for insurers, aqua-
culturists, public health professionals, 
economists, and HAB scientists to work 
together to estimate the cost of HAB 
events relative to the costs of mitigation 
and management. Studies of economic 
and social losses and their impacts need 
to be planned and teams need to be 
formed prior to HAB events to ensure 
that they are comprehensively studied. 
Toward this goal, the workshop further 
helped to establish greater connections 
between economists, industry scien-
tists, and HAB researchers. Participants 
plan to refine and publish case studies 
to help guide future research and man-
agement priorities. A series of white 
papers are being prepared to document 
the workshop goals, the five case study 
examples, and summary recommenda-
tions for the future. These white papers 
will be published on the GlobalHAB and 
PICES websites. A summary of this work 
will be published in a peer-reviewed 
paper, providing several examples that 
can be used to steer future studies on 
the economic impact of HABs.

The workshop was co-sponsored by 
GlobalHAB and PICES with the support 
of the Scientific Committee on Ocean Re-
search (SCOR), the International Society 
for the Study of Harmful Algae (ISSHA), 
Northwest Pacific Action Plan Coastal 
Environmental Assessment Regional 

Activity Centre (NOWPAP CEARAC), 
Greig Seafood Ltd., the Intergovernmen-
tal Oceanographic Commission of UN-

ESCO, and AXA XL Reinsurance. 
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duction of non-climatic anthropogenic 
stressors can reduce the risk of HABs 
without also mitigating climate change. 
Finally, risks will be greatest in poorly 
monitored areas, and poleward distri-
butional shifts of HAB organisms may 
exacerbate our ability to monitor HAB 
organisms and impacts. 

Wells et al [3] identified two central 
goals to improve our understanding of 
HABs and climate change. First, to ob-
tain compelling evidence that climate 
change has altered HAB distribution, 
prevalence, and character. Second, to 
develop the theoretical, experimental, 
and empirical evidence for these chang-

es. SROCC argues that there is clear con-
sensus for the former, and that the lat-
ter, combined with a renewed emphasis 
on documenting the efficacy of mitiga-
tion strategies, would increase our abil-
ity to predict how HABs will respond to 
climate change and to respond appro-
priately. As has been stated numerous 
times in the past we require a renewed 
commitment to global observation sys-
tems through efforts such as the Global 
Ocean Observing System and Global-
HAB so as to quantitatively monitor the 
multiple interacting factors shaping our 
ocean’s future [2-5].
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