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Executive summary 

In 2021, South Australia experienced significant economic impacts due to two national foodborne 

outbreaks of vibriosis associated with Vibrio parahaemolyticus. The first outbreak in March resulted 

in 21 illnesses reported, while a second, more severe outbreak between September 2021 and 

February 2022 led to 268 reported cases. The source was traced back to Pacific Oysters from 

South Australia, with the majority from the Coffin Bay growing region, prompting a recall of oysters 

from Coffin Bay consigned or distributed for sale from 4 September and 16 November 2021. 

The oyster industry incurred substantial losses in South Australia during the second outbreak. The 

recall and destruction of 746,238 dozen oysters resulted in a revenue loss of $7.4 million. 

Additional costs included $0.8 million for destruction and $0.5 million for other expenses, totalling 

nearly $8.7 million in lost gross operating surplus (GOS). Unexpected capital expenditures 

amounted to $0.6 million, bringing the total impact on the industry's cash balance to $9.3 million. 

The post-harvest supply chain also suffered a loss of $5.5 million in GOS, with significant impacts 

on packaging, processing, transport, retail, and food service sectors. Overall, the total estimated 

impact on the oyster industry and its supply chain was approximately $14.7 million on cash 

balance. 

The South Australian Government also incurred costs related to employee expenses, travel, and 

testing, totalling $311,115. These costs were divided between the outbreak and recovery phases, 

with PIRSA, SA Health, and local government agencies bearing the expenses. This estimate 

excludes certain expenses for SA Health (i.e. legal fees, executive management, and hospital 

medical staff). 

The total impact on the SA Government and growers of the 2021 Vibrio outbreak, excluding certain 

expenses for SA Health, was $15.1 million on cash balance. Please note, within this total impact, 

the unexpected capital expenditures by growers ($0.6 million) do not constitute a genuine 

economic cost in total, since they represent the conversion of cash into capital assets (which 

continue to be held as balance sheet assets by the growers and therefore do not change the book 

value of equity in the reporting period of the purchases). 

This report underscores the severity of such outbreaks and highlights the importance of proactive 

management efforts to reduce the likelihood and severity of future incidents. The findings provide 

valuable insights for policymakers and industry stakeholders to enhance food safety risk 

management and support the resilience and growth of Australia's oyster industry. This report has 

not investigated the economic cost of the illnesses caused (hospitalisations, absenteeism, 

medication, etc.).  
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Introduction 

Bivalve molluscs, like oysters, clams, and mussels, accumulate pathogens from their environment 

through filter feeding. This poses significant health risks to humans, especially when these 

molluscs are consumed raw or undercooked. Whilst the focus of this report is on the economic 

impact of Vibrio parahaemolyticus outbreaks, a review of the impact of Harmful Algal Blooms 

(HABs) on the bivalve industry is informative. HABs, caused by rapid algae growth, produce toxins 

harmful to humans, marine life, and the environment, which are concentrated in bivalve molluscs. 

Kouakou and Poder (2019) conducted a systematic review of the economic impact of Harmful 

Algal Blooms (HABs), estimating costs per case of digestive and respiratory illnesses ranging from 

US$86 for mild cases to US$14,600 for severe cases, at the time of the study.  

The economic impacts of bioaccumulated toxins are substantial, affecting public health, 

commercial fisheries, tourism, and property values. For instance, the Centres for Disease Control 

and Prevention (2023) reported annual average costs of US$49 million to US$65 million for 

cyanobacteria blooms in US coastal waters and Lake Erie. Similarly, Anderson et al. (2000) 

estimated annual economic impacts of US$49.3 million from HABs in US coastal waters, with 

significant costs attributed to public health, commercial fisheries, and tourism. Ralston et al. (2011) 

estimated annual average health-related costs of US$900 million in the United States due to 

marine pathogens and toxins, including those from HABs. Brown et al. (2020) assessed global 

impacts, estimating annual costs of US$7-8 billion, primarily due to precautionary closures of 

fisheries and aquaculture, and human health impacts. 

Regarding regional economic impacts, Dyson and Huppert (2010) examined the effect of razor 

clam beach closures on the Pacific coast of Washington, estimating one-off losses of US$10.6 

million in labour income for a whole season closure of four beaches, affecting sales, labour 

income, and employment in the region. Handmer and Hillman (2004) discussed the social 

disruptions caused by oyster contamination with Hepatitus A virus1 at Wallis Lake, NSW, impacting 

the oyster industry, fishing industry, health, tourism, employment, and public perception. 

Kourantidou et al. (2022) reported economic losses estimated by Huppert and Trainer (2014) 

ranging from US$117,000 (per half-year beach closure) to US$1.42 million (per full year beach 

closure) for HAB closures impacting the Quinault Indian Nation commercial razor clam fishery in 

Washington State. 

In terms of Vibrio spp., these are naturally occurring bacteria found in fresh, estuarine, and marine 

environments. While many Vibrio spp. species are non-pathogenic, some can cause disease in 

animals and humans. People can contract vibriosis by consuming raw, undercooked, or cross-

contaminated seafood (predominantly oysters, crabs, and shrimp) or by exposing a wound to 

seawater. Bivalve molluscs, such as oysters, are known vectors for pathogenic bacteria due to 

their filter feeding which concentrates bacteria within their tissues. Historically, Vibrio 

parahaemolyticus (henceforth Vibrio) has rarely been implicated in illnesses from Australian 

seafood. However, recent outbreaks of gastroenteritis caused by Vibrio in oysters have occurred in 

Australia (Harlock et al. 2022). 

The aim of this project is to conduct an economic analysis of the South Australian (SA) industry 

and government cost impacts arising from the 2021 South Australian vibrio outbreak. Numerous 

studies exist that report economic information of Pacific Oyster production in Australia (e.g., BDO 

 
1 Noting that Hepatitus A is a virus and not a HAB. 



Page 6 of 25 
 

2022, 2023, 2024; Rust and Ogier, 2022, 2023), however limited information exists documenting 

the economics specifically of locally acquired cases of Vibrio2.  

The project measures the costs to the industry and South Australian Government stemming from 

the September 2021 South Australian Vibrio outbreak (the second outbreak) as a case study of a 

food safety incident. The outputs will help policymakers and industry understand the costs of 

proactive management versus the costs of food safety incidents. The scope of the analysis will 

cover the South Australia Pacific Oyster industry3 and the South Australian Government (including 

time, testing, travel, training, and audit activities). This study does not attempt to assess costs by 

other State Government agencies or the Commonwealth Government, who also play a role in 

outbreak response. The study does not investigate the economic cost of the illnesses caused (e.g., 

hospitalisations, absenteeism, medication, etc.). 

The report estimates the total impact on government and grower cash balances of a specific 

outbreak, highlighting the severity of such events. However, the marginal benefit of increased 

management efforts depends on two factors: the reduction in the probability of these events 

occurring and the reduction in their severity due to such an increase in management. 

South Australian Industry and Government Costs 

In March 2021, SA Health began investigating an increase in locally acquired cases of vibriosis. A 

total of 21 vibriosis cases were reported, with trace-back identifying a common source of Pacific 

Oysters from South Australian growing regions. A second outbreak started in September 2021, 

with 268 cases reported between 7 September 2021 and 18 February 2022. 

The Coffin Bay growing region in South Australia was associated with the second food poisoning 

outbreak from October 2021. Consequently, oysters grown in Coffin Bay and consigned or 

distributed for sale from 4 September and 16 November 2021 were recalled. All Coffin Bay growers 

ceased sales from 16 November until at least 13 December 2021, depending on when Emergency 

orders were amended to allow sales. Some oyster growers in other South Australian regions also 

chose to halt sales from November until late December 2021 to enable the industry to respond 

effectively to the outbreak and implement necessary protocols. 

The following results estimate the direct economic impact of the foodborne outbreak on South 

Australian growers (excluding any upgrades to cooling facilities undertaken by growers outside of 

Coffin Bay) and the South Australian Government. These findings will provide a comprehensive 

overview of the outbreak's direct economic impact on South Australia. 

South Australian Pacific Oyster Industry Costs 

Method and data 
This section details the methodology and data employed to assess the direct impact of the 
September 2021 vibrio outbreak (the second outbreak) in South Australia on the oyster growing 
industry and its related post-harvest supply chain sectors, including processing, transportation, 
retail trade, and food service. 

 
2 Freitag et al. (2021) found that prevention efforts for Vibrio in the Washington State oyster industry cost an average of 
$0.45 per dozen oysters, while a traceable case of Vibrio illness cost an average of $61,880. These costs are primarily 
borne by growers as fixed costs, highlighting an economy of scale. 
3 Our study primarily focuses on growers in the affected Coffin Bay region. Growers in other regions only experienced a 
voluntary pause on sales. Assuming they eventually sold their stock (as we haven't heard otherwise), they faced no 
additional costs. This doesn't account for any upgrades to cooling facilities by growers outside Coffin Bay because of the 
event. 
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Eleven oyster growers from the Coffin Bay oyster growing region volunteered and shared their 
contact details for participation.  

Following this, the survey process with each willing participant was to: 

1) Call them to introduce the project  

2) Email the project information sheet and ask for their participation 

3) Organise a time to undertake the survey over the phone 

4) Read the preamble script, and ask for and record their consent (identified and de-identified) 

5) Undertake the survey interview over the phone 

6) Send them a copy of their responses and give them two weeks to amend or withdraw their 
responses. 

 

Interviews were conducted with nine of the eleven willing participants, as two were no longer 
available. This represents between 23 and 264 percent of the total number of growers in the Coffin 
Bay growing region. The questions aimed to understand the impact of the 2021 Vibrio outbreak on 
South Australia oyster growing businesses in terms of production and operations, the responses 
and mitigation efforts they undertook, the financial and economic impact, challenges and lessons 
learnt, and the support from policy and industry. 

Additional data was requested from PIRSA regarding the total volume of oysters recalled and the 
proportion that was destroyed. The average price was obtained from the BDO report on the 
economic contribution of aquaculture in South Australia (BDO, 2023). 

Destruction costs were estimated at approximately $1.60 per dozen based on survey responses 
and scaled up to account for all recalled product that was destroyed. Other costs were based on 
costs reported by survey respondents, which were scaled up using the total number of oyster 
growing businesses in the Coffin Bay growing region operating at that time. These expenditures 
included cooling trucks and rooms/equipment and additional staff to manage the extra work 
required by new government regulations. Some of these costs were capital expenditure on 
productive assets that may improve resilience to these types of events and also improve 
productivity overall. 

The lost opportunity to derive gross operating surplus (GOS) from production due to the reduced 
volume through the supply-chain was also estimated. The PIRSA Seafood Scorecard (PIRSA, 
2023) was used for this to estimate the associated loss for the post-harvest supply chain, focusing 
on margins, conversion ratios, and prices for each stage of the oyster supply chain. It is important 
to note that the Scorecard is based on margins and prices in South Australia, which may 
underestimate what can be achieved interstate. Nonetheless, it provides a solid basis for a 
minimum estimate of the loss for the post-harvest supply chain due to the 2021 Vibrio outbreak 
and oyster recall. 

Results 
Data from PIRSA indicated that 746,238 dozen oysters were recalled and subsequently destroyed 
during the 2021 Vibrio outbreak, all originating from the Coffin Bay growing region (none of the 
recalled oysters were permitted to be put back in the water by growers). With an average price of 
$9.96 per dozen in 2021-22 (BDO, 2023), the total revenue loss from the recalled oysters 
amounted to $7,432,530. The 2021 Vibrio outbreak had a significant impact on South Australian 
oyster growers in Coffin Bay, totalling nearly $8.7 million in lost GOS. This included $7.4 million in 
lost revenue (as described above), $0.8 million in destruction costs, and $0.5 million in other costs. 
Additionally, the unexpected capital expenditure requirement was estimated at almost $0.6 million, 

 
4 Approximately 35 to 40 growers in the Coffin Bay growing region (Lynlee Lowe, the Executive Officer of the SA Oyster 
Growers Association, per. comm. 2024). 
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giving a total impact on cash balance for oyster growers in that year of nearly $9.3 million. 
However, it should be noted that capital expenditure on productive assets may improve resilience 
to these types of events and improve productivity overall. 

For the post-harvest supply chain, the impact (loss in GOS) was approximately $5.5 million, broken 
down into $2.7 million for packaging and processing, $0.6 million for transport, $0.3 million for retail 
trade, and $1.9 million for food service.  

Overall, as shown in Table 1 the total estimated impact of the 2021 Vibrio outbreak on oyster 
growers and the post-harvest supply chain was approximately $14.7 million. 

 

Table 1. Assessed total industry impact of the 2021 South Australian vibrio outbreak. 

South Australian Pacific Oyster Industry 
Costs for 2021 Vibrio Outbreak   

  

  Oyster growers   

      Revenue loss  $  7,432,530  

      Destruction costs  $     792,240  

      Other costs  $     500,000  

    Total grower loss in GOS  $  8,724,771  

  

      Unexpected grower CAPEX  $     562,500 

    Total impact on grower cash balance  $  9,287,271 

  

  

  Post harvest supply chain   

      Packing and processing  $  2,653,256   

      Transport  $     642,511 

      Retail  $     253,633 

      Food service  $  1,906,327 

    Total post-harvest supply chain loss in GOS  $  5,455,727 

  

  

Total supply chain loss in GOS  $ 14,180,498 

  

South Aust. Oyster Industry Total  $ 14,742,998 
 
Source: BDO analysis 

 

South Australian Government Costs 

Method and data 
An expert elicitation approach was used to capture the various costs incurred by the South 

Australian Government and related stakeholders. The process began with data collection and 

communication with key management personnel involved in the outbreak response, including 

those from SA Health, PIRSA, and other relevant agencies. This included reaching out to 
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stakeholders to gather detailed information on the costs associated with the outbreak through 

email exchanges and meetings with representatives from SA Health, PIRSA, and other agencies. 

The collected data was compiled into summaries, which were then reviewed and populated by the 

respective managers. This included estimating the time taken for various tasks and determining the 

full-time equivalent (FTE) employment for each month over the outbreak period.  

The final step involved consolidating all the collected and estimated data into a table to provide a 

detailed breakdown of the costs incurred by the South Australian Government and other 

stakeholders. 

Cost estimation 
The cost estimation process was divided into three main categories. Each of these is described 

below: 

Laboratory Testing Costs: Genetic testing for human, animal, and food samples was conducted 

via cultured testing procedures through SA Health, with a cost of $147 per sample. An estimated 

77 samples were tested, resulting in a total cost of $11,319.  

Additional microbiological testing was undertaken by PIRSA at a cost of $85.70 per test, totalling 

$16,029. The PIRSA testing cost comprised the following: 

• 21 sites, 5 samples per site, plus 30 additional tests (135 tests @ $85.70 per test) 

• Six deliveries @ $60 each 

• One staff member for 2 weeks of preparation ($4,100) 

• An assumption that the industry collects samples at no cost 

Employee Costs: Employee costs were determined using an ‘FTE budgeting’ approach, where 

key managers in work areas related to the South Australian Government’s Vibrio response were 

asked to complete a time budget for both the outbreak phase (September 2021 to February 2022) 

and the recovery phase (February to March 2022). The recovery phase involved training, auditing, 

and costs for the implementation of updated standards by the South Australian Government. 

Staffing costs were applied by each manager according to their agency’s budgeting procedure. 

Additional Costs: Other costs included travel and training expenses, as well as costs for various 

inspection and compliance tasks performed by local government officers. These cost estimates 

were all provided by the relevant managers. Legal costs, executive directors, chief public health 

officer, media, and communications costs were not able to be included. 

 

Results 
Table 2 provides a detailed breakdown of the costs incurred by the South Australian Government 

in response to the September 2021 Vibrio outbreak (the second outbreak). The costs are 

categorised into those incurred during the outbreak phase (September 2021 to February 2022) and 

the recovery phase (February to March 2022), and are further divided by the agencies (PIRSA, SA 

Health, local government). During the outbreak phase, PIRSA's costs included employee 

expenses, travel, and testing, totalling $80,363. In the recovery phase, additional costs for 

employee time, general travel, and auditing travel amounted to $21,016. SA Health's combined 

costs for the outbreak and recovery phases included employee expenses for the Food Standards 

Surveillance Unit (FSSU) and Disease Surveillance Investigation Unit (DSIU), as well as cultured 

testing costs, totalling $203,819. Local government costs for inspection and compliance were 

estimated at $5,917. Overall, the total assessed impact on the South Australian Government due 

to the 2021 Vibrio outbreak was $311,115. These estimates exclude certain expenses for SA 

Health, such as legal fees, executive management, and hospital medical staff.  
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Table 2. Assessed total South Australian Government impact of the 2021 South Australian vibrio outbreak. 

South Australian Government Costs 
for 2021 Vibrio Outbreak   

  

PIRSA   

  Costs During Outbreak   

     Employee costs1  $        58,734  

     Travel costs  $          5,600  

     Testing costs2  $        16,029  

   $        80,363  

  Costs During Recovery   

     Employee costs  $        14,616  

     General - travel costs  $          3,200  

     Auditing - travel costs  $          3,200  

   $        21,016  

    

SA Health   

  Costs During Outbreak and Recovery  

     Employee costs (FSSU, DSIU)3  $     192,500  

     Cultured test costs4  $       11,319  

   $     203,8195  

  

Local Government  

  Inspection and compliance  $          5,917  

  $          5,9176  

    

 South Aust. Government Total  $     311,115  

 

Notes: 
1 Higher management, media, comms are included in the employee costs. 
2 21 sites, 5 samples per site, plus 30 additional tests = 135 tests @ $85.70 per test; six deliveries @ $60 per each; 1 

staff for 2 weeks ($4,100) preparation; assume industry collects samples at no cost. 
3 Estimated staff cost for Food Standards Surveillance Unit (FSSU) and Disease Surveillance Investigation Unit (DSIU) 

during September-March 2022. 
4 Cultured testing for 77 samples (human, animal, food) @ $147 per sample (inclusive of both staff time and capital 

costs). 
5 SA Health costs are conservatively estimated, and do not include legal, Executive Directors, Chief Public Health 

Officer, Media and Comms, and hospital medical staff attending patients. 
6 Based on 50-60 hours per council for two councils, applied at Average Weekly Ordinary Time Earnings (AWOTE, all 

persons) (ABS Cat. No. 6302.0) for South Australia for November 2021, inclusive of a 28.44% loading for 
superannuation and other on-costs. 
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Summary 

The September 2021 Vibrio outbreak in South Australia resulted in significant economic costs for 

both government and industry in that State (Table 3). The South Australian oyster industry faced 

unexpected capital expenditures of $562,500 and a total supply chain loss in gross operating 

surplus of $14,180,498, amounting to $14,742,998. The South Australian government incurred 

employee costs of $271,767 and other costs of $39,348, totalling $311,115. The total impact on 

cash balances for government and industry was $15,054,113. For comparison, Appendix 2 

provides an overview of existing economic estimates associated with HABs (and summarised 

previously in the Introduction to this report). 

 

Table 3. Summary of South Australian Industry and Government Costs for 2021 Vibrio Outbreak. 

Summary of South Australian Industry and 
Government Costs for 2021 Vibrio Outbreak 

 

  
South Australian Pacific Oyster Industry  

  Unexpected CAPEX $      562,500 

  Total supply chain loss in GOS $ 14,180,498 

 $ 14,742,998 

  

South Australian Government  

  Employee costs  $      271,767 

  Other costs $        39,348 

 $       311,115 

  

Total Impact on Cash Balance1,2 $ 15,054,113 

 

Notes: 
1 These estimates exclude certain expenses for SA Health, such as legal fees, executive management, and hospital 

medical staff.  
2 The unexpected capital expenditures by growers ($0.6 million of this total impact) do not constitute a genuine 

economic cost, since they represent the conversion of cash into capital assets which continue to be held as assets by 
growers.  

 

While this report estimates the total impact on cash balances for the South Australian Pacific 

Oyster Industry and the South Australian Government due to the September 2021 Vibrio outbreak 

(the second outbreak), highlighting the severity of such events, it is important to recognise that the 

marginal benefit of increased management depends on two factors: the reduction in the probability 

of such events occurring and the reduction in their severity (if any).  

The value of increased investment in management, in this context, therefore, derives largely from 

the reduced likelihood of a food safety event. 

Following the two Vibrio outbreaks, South Australia has enhanced control measures to reduce the 

risk of future incidents. These enhancements have included practices to reduce exposure to 

sediments, the requirement refrigerate oysters within 7 hours (reducing internal meat temperature 

to 10°C within 24 hours), the inclusion of traceable details on invoices, practices related to packing 

and storage of oysters in bags prior to transportation, the issuing of guidance material on 

harvesting practices including references to air temperature at time of harvest  and the annual 

validation of refrigeration of oysters. 
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Economic analysis (Pacific Oyster 2021 Vibrio outbreak) 
 
 

[SCRIPT TO BE READ TO PARTICIPANT] 
 
This study has been granted approval by the University of Tasmania Human Research Ethics 
Committee (HREC), in accordance with guidance from the National Statement on Ethical Conduct 
in Human Research (2023). If you have concerns or complaints about the conduct of this study, 
you can contact the Executive Officer of the HREC on +61 3 6226 6254 or email 
human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive complaints 
from research participants. You will need to quote H0031063. 
 
In order to comply with Research Ethics requirements (NATIONAL STATEMENT ON ETHICAL 
CONDUCT IN HUMAN RESEARCH 2007 updated 2018) I need your verbal consent to participate 
in this study, noting that:  

• Participation is entirely voluntary and should you wish to withdraw during this survey, any 
information you have provided will be deleted. There are no negative consequences for 
withdrawing.  

• You can also withdraw your information at any time up until and including 31 October 2024. 
To withdraw your information, you need to advise the researcher in writing.  

• Any information you provide will not identify you personally but will be grouped with 
information from other participants, and any personal contact details will be removed from 
the database at the end of the study. 

 
Based on this and your understanding of the study scope, and any risks and benefits it may pose 
to you, [REFER TO INFORMATION SHEET PROVIDED], do you give your consent to participate 
in this study?    
 
[IF CONSENT NOT GIVEN THANK AND TERMINATE, OTHERWISE NOTE DATE/TIME ON 
QUESTIONNAIRE AND PROCEED TO SURVEY] 
 
Date: 
Time: 
 
Thank you, and you also give your consent for the de-identified information you provide can be 
shared and used for future research projects in the same general area of this research (noting that 
regardless of your answer to this question you will still be able to proceed with this survey )? 
 
Date: 
Time: 
 
 

Institute for Marine and Antarctic Studies 
University of Tasmania 

Private Bag 49, Hobart TAS 7001 
Tel: 03 6226 8254 

Email: steven.rust@utas.edu.au 
Contact: Steven Rust 

mailto:steven.rust@utas.edu.au
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Economic analysis (Pacific Oyster 2021 Vibrio outbreak) 
 

Unique ID;  _______________ 
 

Interviewer:   ______________ 
 

Interview date:     _______________ 
 

Interview method:  _______________ 

 
 
PART A.  IMPACT ASSESSMENT 
A1.  Can you describe the specific impacts the 2021 Vibrio outbreak had on your oyster 
production and operations? 
 

 

 

 

 

 
PART B.  RESPONSE AND MITIGATION EFFORTS 
B1.  What measures did your organisation undertake in response to the Vibrio outbreak?  

 

 

 

 

 
B2.  How effective were the measures undertaken by your organisation in response to the 
Vibrio outbreak? 
 

 

 

 

 

 
PART C.  FINANCIAL AND ECONOMIC IMPACT 
C1.  How did the Vibrio outbreak affect the revenue of your business? 
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C2.  How did the Vibrio outbreak affect the costs of your business? 
 

 

 

 

 

 
C3.  How did the Vibrio outbreak affect the profitability of your business? 
 

 

 

 

 

 
C4.  How did the Vibrio outbreak affect the long-term financial planning of your business? 
 

 

 

 

 

 
 
PART D.  CHALLENGES AND LESSONS LEARNED 
D1.  What were the main challenges your organisation faced during and after the Vibrio 
outbreak? 
 

 

 

 

 

 
D2.  What lessons have you learned from this experience? 
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PART E.  POLICY AND INDUSTRY SUPPORT 
E1.  In your opinion, how effective were the policies and support mechanisms provided by 
government in responding to the Vibrio outbreak? 
 

 

 

 

 

 
E2.  In your opinion, how effective were the policies and support mechanisms provided by 
industry associations in responding to the Vibrio outbreak? 
 

 

 

 

 

 
E3.  What improvements or changes would you recommend to the policies and support 
mechanisms provided by government and industry associations in responding to the Vibrio 
outbreak? 
 

 

 

 

 

 
PART F. FURTHER COMMENTS 
F1.  Do you have any additional comments that could assist in understanding economic 
impacts of the 2021 SA vibrio outbreak for the SA oyster industry?  
 

 

 

 

 

 
Thank respondent for completing this survey 
 
 
 
This study has been granted approval by the University of Tasmania Human Research 
Ethics Committee (HREC), in accordance with guidance from the National Statement on 
Ethical Conduct in Human Research (2023). If you have concerns or complaints about the 
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conduct of this study, you can contact the Executive Officer of the HREC on +61 3 6226 
6254 or email human.ethics@utas.edu.au. The Executive Officer is the person nominated to 
receive complaints from research participants. You will need to quote H0031063. 
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Appendix 2: Existing estimates of costs for HABs 

 

Table 4. Summary of economic impact estimates for Harmful Algal Blooms (HABs) across various regions and species 

Title Authors Year Country Species Spatial 
Scope 

Temporal 
Scope 

Total Impact 
Cost 

Included in Total 
Impact Cost 

Willingn-
ess to 
Pay 

Estimate 

Estimated 
Annual 
Economic 
Impacts from 
Harmful Algal 
Blooms 
(HABs) in the 
United States 

Anderson, 
Hoagland, 
Kaoru & 
White 

2000 USA Microscopic 

Macroscopic 
(seaweed) 

algae 

US coastal 
waters 

Annual 
Average, 

1987-1992 

US$49.3m Public Health, 
Commercial 

Fishing, 
Recreation and 

Tourism, 
Monitoring and 
Management 

No 

Economic 
Benefits of 
Reducing 
Harmful Algal 
Blooms in 
Lake Erie 

Bingham, 
Sinha, Lupi 

2015 USA - Lake Erie 2011, 2014 US$71m, 
US$65m 

Property value, 
Tourism, 

Recreation, Water 
Treatment 

Yes 

Assessing 
Risks and 
Mitigating 
Impacts of 
Harmful Algal 
Blooms on 
Mariculture 

Brown, 
Lilley, 
Shutler, 
Lowe, Artioli, 
Torres, 
Berdalet, 
Tyler 

2020 UK Microalgae 

 Macroalgae 

 
Cyanobacteria 

Worldwide Annual 
Average 

US$7-8b Precautionary 
closures of 

fisheries and 
aquaculture farms, 

Human health 

No 
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and Marine 
Fisheries 

 Dinoflagellat-
es 

Dictyophytes 

Haptophytes 

Prymnesioph-
ytes 

Raphidophyt-
es 

Tactical 
Research 
Fund: Review 
of the 2012 
Paralytic 
Shellfish Toxin 
Event in 
Tasmania 

Campbell, 
Hudson, 
McLeod, 
Nicholls, 
Pointon 

2013 Aust. Alexandrium 
tamarense 

NE & E 
coast of 

Tasmania 

Sept/Oct 
2012 

AU$23.3m Regional 
economic cost 

No 

Regional 
Economic 
Impacts of 
Razor Clam 
Beach 
Closures Due 
to Harmful 
Algal Blooms 
(HABs) on the 
Pacific Coast 
of Washington 

Dyson, 
Huppert 

2010 USA Pseudo-
nitzschia 

Alexandrium 

Pacific coast 
of 

Washington, 
USA 

2–5 beach 
closure, 
Whole 
season 
closure 

US$10.6m 

 

 

Regional 
economic cost 

(lost labour 
income) 

 

No 

Economic and 
Financial 
Recovery from 

Handmer, 
Hillman 

2004 Aust. Hepatitis A Wallis Lake, 
NSW 

1997 No total $ 
figure 

Oyster Industry, 
Fishing Industry, 
Health, Tourism, 

No 
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Disaster (Case 
Study: Oyster 
Contamination 
at Wallis Lake, 
NSW) 

Employment, 
Public Perception 

The Economic 
Effects of 
Harmful Algal 
Blooms in the 
United States: 
Estimates, 
Assessment 
Issues, and 
Information 
Needs 

Hoagland, 
Anderson, 
Kaoru, White 

2002 USA Karenia brevis 

Alexandrium 
tamarense 

Coastal 
States of 

USA 

Annual 
Average, 

1987-1992 

~US$50m Monitoring and 
management, 
Public Health, 
Commercial 

fisheries, 
Recreation and 

tourism 

No 

The Value of 
Harmful Algal 
Bloom 
Predictions to 
the Nearshore 
Commercial 
Shellfish 
Fishery in the 
Gulf of Maine 

Jin, 
Hoagland 

2008 USA Alexandrium 
fundyense 

Maine & 
Massachus-

etts, USA 

Annual 
Average, 

2005 event 

US$280,000 
(Maine only), 
US$15.7m 

Harvest value No 

Economic 
Impact of 
Harmful Algal 
Blooms on 
Human Health: 
A Systematic 
Review 

Kouakou, 
Poder 

2019 Canada - Canada, 
USA, EU, 
Pacific Is 

1995 - 
2016 

Impact cost 
per case: 
Digestive 

illness: US$86 
- US$12,605, 
Respiratory 

illness: US$86 
- US$14,600, 

Costs per case of 
illness, death, 
reported and 

unreported illness, 
cost per kilometre 
of coastline, cost 
per emergency 

department visit, 
cost per inpatient 
admission, daily 

No 
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Death: 
US$3m 

cost of 
absenteeism, cost 
of presenteeism, 
cost per case of 
gastroenteritis 

Socioeconom-
ic Disruptions 
of Harmful 
Algal Blooms 
in Indigenous 
Communities: 
The Case of 
Quinault 
Indian Nation 

Kourantidou, 
Jin, 
Schumacker 

2022 USA Pseudo-
nitzschia 

Quinault 
Indian 
nation 

(Western 
US coast) 

2003-2007 
half-year 

single 
beach 

closure, 
2003-2007 
all-year all 

beach 
closure, 

2015 

US$117k, 
US$1.42m, 
US$2.9 – 
US$3.1m 

Commercial and 
recreation 

fisheries, Society 
and Culture, 
Subsistence, 

Other side/indirect 
effects, Tourism 

(current) and 
brand image 

(future) 

No 

Cooperation of 
Science and 
Management 
for Harmful 
Algal Blooms: 
Domoic Acid 
and the 
Washington 
Coast Razor 
Clam Fishery 

Chadsey, 
Trainer, 
Leschine 

2012 USA Pseudo-
nitzschia 

Washington 
Coast, USA 

1991 - 
1992 
event, 

Potential 
year-round 
closure of 

all four 
coastal 

beaches 

US$23-
US$28m, 
US$31.4m 

Cost of closure to 
commercial and 

recreational 
fisheries, Labor 
income impact, 

Foregone 
expenditures 

No 

Economic 
Valuation of 
Harmful Algal 
Blooms (HAB): 
Methodologic-
al Challenges, 
Policy 
Implications, 
and an 

Carias, 
Vasquez-
Lavín, 
Barrientos, 
Oliva, 
Gelcich 

2024 Chile Alexandrium 
catenella 

Pseudo 
Nitzschia 

Worldwide - 54 examples 
detailed, 

annual cost 
estimates for 

US States 
ranged from 

$4.24m - 
$115.2m 

Human health, 
Commercial 

fishery, Tourism 
and recreation, 
Monitoring and 
management 

Yes 
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Empirical 
Application 

Pseudochatto
nella 

Verruculosa 

Global HAB: 
Evaluating, 
Reducing and 
Mitigating the 
Cost of 
Harmful Algal 
Blooms: A 
Compendium 
of Case 
Studies 

Trainer (ed.), 
PICES 
Scientific 
Report 

2020 Canada - US, Korea, 
UK, 

Canada, 
China 

Annual 
Average 
Korea, 

2012 event 
China, 

2019 event 
Norway 

US$3.2m, 
US$330m, 
US$330m 

Management and 
Research, Loss to 
industry, cleanup 

costs. 

 

 

 


